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Building  the  Gilboa  Dam 

This  dam  across  the  Schoharie  river  is  a  part  of  the  Schoharie  development  of 

the  Catskill  water  supply  of  New  York  City,  the  tunnel  part  of  which  was 

described  in  our  issues  of  June  4  and  11.    The  study  of  the  design  of  the  dam 

section  was  unusually  exhaustive. 


In  a  previous  article  we  described  the  construc- 
tion of  the  Shandaken  tunnel  which  is  to  form 
part  of  New  York's  Catskill  water  supply  and  in 
connection  with  this,  told  of  the  part  that  the 
Schoharie  river  and  reservoir  and  the  Gilboa  dam 
are  to  play  in  this  Schoharie  development.  In 
this  article  we  will  describe  some  of  the  more  in- 
teresting features  of  this  reservoir  and  dam. 

The  reservoir  will  have  a  water  surface  area  of 
1,170  acres.  Its  length  will  be  5.8  miles,  its  max- 
imum width  0.7  miles,  its  average  width  0.3  miles. 
its  maximum  depth  140  feet  and  its  average  depth 
57  feet. 
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the  intake  shaft  is  three  miles  above  the  dam,  only 
about  2,000,000,000  gallons  of  water  between  it 
and  the  dam  will  be  unavailable.  The  dam  will 
have  a  total  length  of  2,300  feet,  of  which  1,300 
feet  will  be  spillway  and  the  remainder  will  be  of 
earth  with  a  concrete  core.  The  maximum  height 
of  the  dam  will  be  160  feet.  The  top  width  of  the 
masonry  portion  will  be  15  feet  and  of  the  earth 
portion  will  be  34  feet ;  while  the  maximum  width 
of  base  of  the  masonry  portion  will  be  165  feet 
and  of  the  earth  portion  445  feet.  The  total  ma- 
sonry will  amount  to  approximately  436,000  cubic 
yards  and  the  total  embankment  to  617,000  cubic 


MODEL   OF   DAM.  AND   SPILLWAY 

The  Schoharie  water  shed  above  the  Gilboa 
dam  contains  314  square  miles,  the  rain-fall  on 
which  since  1907  has  averaged  about  40  inches  a 
year.  The  average  yearly  flow  of  Schoharie  creek 
at  Gilboa  is  about  150,000,000.000  gallons.  The 
Schoharie  reservoir  will  furnish  storage  of  about 
22,000,000,000  gallons.  The  reservoir  basin  is  fiat 
for  some  distance  above  the  dam  so  that,  although 


ONE-PIPTIETH    ACTUAL    SIZE 

yards.  There  will  be  about  90,000  cubic  yards  of 
rock  excavation  and  296,000  cubic  yards  of  earth 
excavation.  As  explained  in  the  previous  article, 
this  reservoir  is  for  diverting  the  stream  into  the 
tunnel  and  furnishes  storage  only  to  the  extent 
necessary  for  equalizing  the  stream  flow. 

The  location  of  the  dam  was  determined  largely 
by  geological  conditions,  which  were  ascertained 
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by  borings  and  other  investigations  of  the  geolog- 
ical features  of  several  sites  that  suggested  them- 
selves by  the  surface  topography ;  this  being  the 
furthest  down-stream  of  the  three  or  four  sites 
considered.  At  this  site  the  conditions  as  to  rock 
for  foundations  seemed  very  favorable,  the  pre- 
glacial  gorge  of  Schoharie  creek  being  filled  with 
tight  material  and  being  deeply  covered  by  the 
terraces  west  of  the  dam  site. 

This  location  of  the  dam  was  unfortunate  in  one 
respect,  in  that  it  involved  the  flooding  of  the  en- 
tire town  of  Gilboa,  which  in  1917  contained  a 
population  of  325.  Several  cemeteries  had  to  be 
removed  containing  1.330  bodies.  A  number  of 
residences  were  moved  by  the  contractor  onto  the 
site  selected  for  his  camp  and  used  as  houses  for  a 
number  of  the  men  employed  on  the  work,  for  of- 
fices, etc.,  while  a  church  is  used  as  a  storehouse. 
The  contractor  (who  is  a  Bostonian)  has  named 
the  "street"  on  which  these  camp  buildings  face 
'"Commonwealth  avenue."  The  contractor  is  the 
Hugh  Nawn  Contracting  Company.  The  amount 
of  the  contract  was  $6,819,910.  Construction  work 
was  begun  by  the  contractor  July  10,  1919,  and 
it  is  expected  that  the  work  will  be  completed  by 
the  end  of  1924. 


THE  DAM    SECTION 


In  determining  the  shape  of  cross  section  of  the 
dam,  much  thought  and  study  was  given  to  secur- 
ing a  section  that  would  minimize  the  velocity  of 


the  water  overflowing  the  weir  section  (which 
constitutes  about  65  per  cent  of  the  length  of  the 
dam),  so  as  to  avoid  the  dangers  and  objection- 
able features  resulting  from  high  velocities  of 
large  flood  flows.  The  section  finally  adopted  was 
that  described  as  an  overflow  stepped  weir. 

In  making  the  study  for  this  dam,  models  were 
constructed  on  a  small  creek  in  the  vicinity,  made 
to  scales  of  j4,,  1^20  and  1/50  of  the  dimensions  of 
the  dam  itself.  These  were  placed  side  by  side 
and  water  allowed  to  flow  over  them  under  con- 
trol so  that  any  desired  depth  on  the  crest  could 
be  obtained.  Various  types  of  gages  were  em- 
ployed for  measuring  the  depth  on  the  crest  and 
various  dimensions  of  both  treads  and  risers  were 
tried  for  the  steps  in  the  face  of  the  dam.  The 
object  aimed  at  was  to  secure  such  a  cross  section 
that,  at  the  various  heads  that  probably  would 
occur  over  the  crest  of  the  Gilboa  dam  and  espe- 
cially at  the  maximum  heads,  the  largest  possible 
amount  of  energy  of  water  would  be  used  up  be- 
fore it  reached  the  spillway  channel  m  front  of 
the  dam.  The  accompanying  photographs  sho\ 
the  models  of  short  sections  of  the  dam  built  to 
the  three  different  scales,  with  water  flowing  over 
them,  and  also  a  model  of  the  entire  dam  and  spill- 
way on  a  scale  of  1  to  50.  It  will  be  noted  from 
these  photographs  that  a  series  of  diagonal  vanes 
placed  on  the  top  step  of  the  cross  section  serve 
to  deflect  the  water  and  at  the  same  time  impart 


TOPOGR.\PHICAL   MAP   OF   DAM    SITE.    SHOWING    DAM    AND    SPILLWAT      CHANNEL 
Steen    KiU    flows   northeast   at  the   lower   left-hand    corner,    entering    Schoharie    Creek   at   the   site   ot  the  west  e""   °' 
the   dam.      Of   the  cableway   towers   in    the    general   view   of   the   dam.   one   is  near    the    east   end    of   the    dam.    tne 
other  is  in  a  continuation  of  the  axis  of  the  masonry  dam  to  the  S.  W.,  near  the    word    "Elev." 
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GENERAL   VIEW    OF    DAM    SITE    AND   PLANT 

Towers   of   cableway   in   fore   and   background.      Concrete    mixer  and   tower  in   center. 

bankment   material   at   lower  left   corner 


Belt     conveyor     carrying     em- 


to  it  a  rotary  motion.  The  result  is  to  check  the 
forward  velocity  and  to  cause  the  water  to  follow 
down  the  dam  profile  instead  of  leaping  clear  of 
the  upper  steps  as  it  would  do  in  the  absence  of 
the  vanes.  These  vanes  are  placed  below  the  crest 
level  and  therefore  will  offer  no  obstruction  to  the 
passage  of  ice  or  drift  wood. 

To  the  construction  of  the  masonry,  also,  con- 
siderable thought  was  devoted,  and  it  was  finally 
decided  to  make  the  body  of  the  dam  of  concrete 
Cyclopean  masonry  but  to  face  it  with  stone  laid 
practical!}-  as  uncoursed  ashler.  A  small  section 
of  the  dam  to  full  scale,  consisting  of  two  treads 
and  one  riser  about  18  feet  long  was  built  for  the 
purpose  of  showing  to  intending  bidders  the  kind 
of  masonry  which  was  called  for  by  the  specifica- 
tions. This  sample  is  to  remain  until  the  dam  has 
been  completed  in  order  that  it  may  be  referred  to 
in  case  of  dispute  concerning  masonry  construc- 
tion. 

LOCATION    OF   DAM 

The  location  of  the  dam  is  somewhat  peculiar  in 
plan,  in  that  it  extends  across  the  main  valley  of 
the  Schoharie  from  a  high  hill  on  the  east  side 
and  follows  up  the  bed  of  a  tributary  creek  on  the 
west  side,  finally  curving  to  the  north  in  order  to 
reach  the  higher  land.  This  tributary  creek  now 
enters  the  Schoharie  at  about  the  end  of  the  ma- 
sonry section  of  the  dam  but  will  be  diverted  into 


the  reservoir  after  the  dam  has  been  completed. 
The  plan  reproduced  herewith  shows  the  location 
and  dimensions  of  the  spillway  channel  and  the 
pool  at  the  west  end  of  the  masonry  dam.  At  the 
time  the  writer  visited  the  site,  a  large  part  of  the 
excavation  for  the  dam  down  to  solid  bed  rock  had 
been  completed  and  a  cut-off  wall  was  being  ex- 
cavated 15  feet  wide  and  to  extend  about  20  feet 
deep  near  the  upper  face  of  the  dam.  This  was 
being  excavated  by  means  of  IngersoU-Rand  chah- 
nelers  and  was  in  very  hard  shale. 

TEMPORARY    CONSTRUCTION    FEATURES 

The  presence  of  the  small  creek  coming  in  from 
the  west  necessitated  special  construction  for  han- 
dling its  waters  while  building  the  core  wall  and 
embankment.  A  temporary  concrete  culvert  has 
been  built  which  will  carry  the  stream  through 
this  dike  during  a  part  of  the  construction.  The 
culvert  does  not  extend  through  the  entire  width 
of  the  dike,  but  only  under  its  central  part,  and 
when  the  embankment  has  been  carried  up  about 
30  feet,  at  which  elevation  the  stream  can  be  car- 
ried across  a  tongue  of  land  into  the  valley  of  the 
Schoharie  creek  above  the  line  of  the  main  dam, 
the  culvert  will  be  filled  and  the  embankment 
widened  beyond  it  at  each  end.  Several  pipes  are 
built  into  the  roof  of  the  culvert  and  will  extend 
to  the  top  of  the  completed  embankment.  Through 
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SAMPLE     OF     DAM     MASONKV     ULll/r 
BEFORE   BIDS'  WERE   RECEIVED 


Ihem  the  culvert  will  be  filled  with  sluiced  mate- 
rial so  as  to  thoroughly  seal  and  fill  it.  In  addi- 
tion to  this,  as  the  embankment  extends  consider- 
ably beyond  the  ends  of  the  culvert,  there  seems 
to  be  no  possibility  of  the  surface  of  the  culvert 
furnishing  a  water  channel  through  the  embank- 
ment. 

While  constructing  the  masonry  portion  of  the 
dam,  the  Schoharie  creek  is  carried  across  the  site 
of  the  dam  by  means  of  a  pair  of  steel  pipes  each 
10  feet  in  diameter,  the  upper  ends  of  which  arc 
built  into  a  cofferdam  which 
was  completed  first  in  order 
to  protect  the  work  of  con- 
structing   the    dam.      These 
pipes  are  provided  with  ex- 
terior   circumferential    angle 
iron    flanges    so    as    to    give 
greater  strength  to  resist  the 
beam    loads    to    which    they 
will  be  subjected  when  flow- 
ing full.     Special  pains  were 
taken     with     the     upstream 
openings    into     these    pipes 
through  the  cofferdam,  forms 
being  carefully  made  so  as  to 
give  a  bell-mouth  opening  in 
the    upstream    face    of    the 
cofferdam.    These  pipes  will 
carry  the  flow  of  the  creek 
except  in  times  of  extraordi- 
nary floods,  which  will  over- 
top   the    cofferdam,    which, 
however,  is  not  expected  to 
happen   except   a   few   times 
each  year,  during  the  larger 
freshets.    As  soon  as  the  ma- 
sonry of  the  dam  section  has 
been  built  above  the  level  of     ,^    ,        .    -yo"EL 

.,  .  .  .,,    ,  Head   euqivalent   to 

these  pipes  they  will  be  re-  sq 


moved  and  the  water  will  thereafter  pass  through 
the  stream  control  opening  which  will  be  left  as 
a  tunnel  through  the  masonry  of  the  dam.  This 
opening  will  be  closed  as  a  final  operation  during 
the  dry  season  of  the  year  and  the  water  will  then 
begin  to  fill  the  reservoir. 

contractor's  plant 

The  most  imposing  feature  of  the  plant  for 
constructing  the  dam  is  the  cableway,  which  is  a 
Leschen  cable  1,900  feet  long  carried  by  two  cable 
towers  each  124  feet  high.  These  towers  were 
designed  and  the  machinery  for  operating  the 
cableway  was  furnished  by  the  S.  Flory  Manufac- 
turing Company.  This  cable  is  suspended  over 
the  line  of  the  masonry  dam  and  is  being  used  for 
removing  excavated  material  and  will  later  be 
used  for  bringing  the  construction  materials  to 
the  dam.  The  cableway  has  a  capacity  of  10 
tons  with  a  speed  of  1,000  feet  per  minute.  It  is 
operated  by  a  300  h.  p.  G.  E.  motor  with  magnetic 
control  and  special  solenoid  brake. 
"  In  addition  to  the  cable,  the  contractor  has  in- 
stalled near  the  lowest  part  of  the  excavation  four 
steel  derricks  with  110-foot  masts  and  100-foot 
booms,  each  of  10  tons  capacity  and  operated  by  a 
Lambert  electric  hoist.  Also  there  are  several 
smaller  derricks  for  local  handling  of  material. 

For  placing  the  concrete  in  the  deeper  part  of 
the  dam,  the  contractor  has  installed  a  concrete 
tower  220  feet  high,  placed  on  the  bank  of  the 
creek  alongside  the  concrete  mixer,  and  in  the 
bed  of  the  creek  an  auxiliary  tower  250  feet  high. 
The  towers,  chutes,  hoppers,  mixer  and  other  fea- 
tures of  the  concrete  plant  are  all  of  Lakewood 
make.  The  material  excavated  that  is  to  be  wasted 
is  removed  to  a  point  below  the  dam.  Rock  which 
is  suitable  for  concrete  is  removed  in  skips  by  the 
cable  and  carried  to  the  crusher  plant,  where  it  is 


OF  GILBOA   DAM,   SCALE   ONKIN    TWENTY 
8   feet, — 79.000   cu.   ft.    per    sec.    or    251    cu.    ft. 
.    mi.      Note   vanes   on   crest   to   divide  flow. 


per    sec.    per 
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BELT    CONVEYOR    BRINGING    EARTH   FOR    EMBANK- 
MENT   FROM    HILL  SIDE    MORE    THAN  SIX 
Hl'NDRED    FEET    AWAY 

broken  up  and  carried  to  elevated  bins  by  a  belt 
conveyor.  From  these  bins  it  will  be  discharged 
directly  into  the  mixer  by  gravity  and  from  the 
mixer  to  the  bucket  of  the  concrete  tower  or 
other  conveyance. 

For  operating  the  drills  and  other  machinery 
the  contractor  is  using  compressed  air,  the  plant 
consistingof  two  Ingersoll-Rand  compressors  each 
with  a  capacity  of  1,060  cubic  feet  of  air  per  min- 
ute at  lOO  pounds  pressure,  two  are  206  h.  p.,  44 
ampere,  2,200  volt  synchronous  motors,  two  125 
volt  direct  current  generators  and  two  transform- 
ers and  two  switchboards.  All  the  electrical  equip- 
ment was  furnished  by  the  General  Electric  Com- 
pany. 

The  dike  embankment  is  being  made  with  clay 
obtained  from  near  the  top  of  the  hill  to  the  west 
and  is  brought  to  the  embankment  by  a  belt  con- 


UP-STKEAM    END    OF    .STEEL    PIPES    IN    COFFERDAM 
Note    carefully    constructed    forms   for   bell  -mouth   entrances   in   upper  face  of 

coffer-dam. 


TOWEP.  124    FEET  HIGH  FOR   CARRYING    1900-FOOT 

CABLE 
Size  of  tower  may  be  realized  by  noting  truck   in   right 
foreground   and   wagon   between   tower  and    tree. 


veyor  more  than  600  feet  long. 
Where  this  conveyor  inter- 
sects a  road  it  is  carried  under 
it  in  a  tunnel  or  culvert.  The 
excavation  is  about  250  feet 
higher  than  the  embankment, 
so  that  the  operation  of  the 
conveyor  is  assisted  by  grav- 
ity. With  this  long  conveyor 
there  is  considerable  stretch- 
ing of  the  belt  and  during  the 
first  few  weeks  of  operation 
several  feet  of  slack  had  to  be 
taken  up  in  the  cable  every 
few  days,  while  a  weighted 
idler  suspended  on  the  return 
portion  of  the  belt  takes  up  the 
slack  that  cannot  be  elimi- 
nated otherwise.  The  dirt  so 
brought  to  the  dike  is  being 
spread  in  4-inch  layers  and 
rolled  solidly  with  an  Austin 
roller. 
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A  part  of  the  rock  for  the  concrete  will  be  ob- 
tained from  the  excavation  for  the  dam,  but  the 
stone  for  the  ashler  facing  and  for  the  balance  of 
the  concrete  will  be  obtained  from  a  quarry  in  the 
side  of  a  hill  about  500  vertical  feet  from  the  dam 
and  about  1>^  miles  distant.  The  nearest  avail- 
able sand  is  to  be  obtained  from  a  point  about 
lYz  miles  up  the  valley  and  will  be  brought  to  the 
work  by  a  narrow  gage  railway. 

Originally  two  roads  followed  up  the  valley- 
parallel  with  the  Schoharie.  These  roads  will  be 
entirely  covered  by  the  reservoir  and  the  Board 
of  Water  Supply  has  provided  instead  two  new 


INTERIOR    OP    AIR    COMPRESSOR    PL 

Contains    two    compressors,    each    with    c  vpacity    of    1.060    c 

at    100    ills.;    two    206    h.    p.    synchronaus     motors;     two 

two   switchboards. 

roads,  one  on  each  side  of  the  valley  and  a  little 
above  the  flow  line  of  the  reservoir.  These  roads 
were  included  in  a  separate  contract  and  were 
among  the  first  items  of  the  work  to  be  con- 
structed. All  highway  work  in  the  immediate 
vicinity  of  the  dam  was  included  in  the  dam  con- 
tract and  it  was  necessary  to  complete  this  work 
first  so  that  public  travel  could  be  diverted  away 
from  the  site  of  the  construction  operations  and 
onto  the  new  routes  laid  down  and  approved  by 
the  courts. 


American  Water  Works 
Convention 

On  Thursday  afternoon  the  discussions  of  the 
superintendents'  day  topics  were  renewed,  re- 
viewing again  those  discussed  in  the  morning. 
First,  however,  a  paper  was  read  by  W.  Mont- 
gomery Mitchell  entitled  ."Mechanical  Aids  in 
Distribution  Work,"  describing  experiences  and 
appliances  used  in  Detroit. 

In  1920  the  Detroit  water  works  laid  135  miles 
of  main.  The  year  previous  only  49  miles  had 
been  laid,  111.5  miles  in  1918,  70  miles  in  1917  and 
492  miles  in  1916.    Since  1918  little  of  such  work 


has  been  done  by  contract,  but  most  of  it  directly 
by  the  department.  The  soil  in  which  the  mains 
are  laid  is  sand  and  clay  and  is  ideal  for  machine 
trenching.  The  city  owns  three  yards  ita  which 
to  keep  its  machinery  and  is  contemplating  a 
fourth.  During  the  present  season,  the  officials 
are  disappointed  if  the  reports  for  any  day  indi- 
cate less  than  one  mile  of  pipe  laid.  Backfillers 
as  well  as  excavators  are  used,  but  those  that 
have  been  in  service  show  a  high  percentage  of 
repairs  and  should  be  of  heavier  construction.  In 
excavating  in  streets  where  gas  services  have  al- 
ready been  laid,  these  services  are  located  ahead 
of  the  excavation,  are  dug 
down  to  and  sections  cut 
out  of  the  service  somewlrat 
longer  than  the  width  of 
the  trench,  and  a  new  sec- 
tion inserted  in  the  service 
by  means  of  couplings. 
When  the  excavator  reach- 
es a  service,  this  short  piece 
is  taken  out  for  a  few  min- 
utes until  the  excavator  has 
passed  and  is  then  returned 
permanently  in  place.  There 
was  considerable  discussion 
of  this  paper,  which  was 
followed  by  moving  pic- 
tures of  trenching  shown 
by  the  manufacturers  of 
Austin  trench  machinery. 

V.  Bernard  Siems,  prin- 
cipal assistant  engineer  of 
the  water  department  of 
Baltimore,  then  read  a 
paper  describing  the  oper- 
ation of  trench  excavators 
and  other  mechanical  equipment  used  bv  that 
department.  Mr.  Siems  gave  a  number  of 
tables  and  diagrams  furnishing  data  concerning 
the  operation  of  this  equipment,  which  we  expect 
to  publish  in  a  later  issue  of  Public  \\'orks.  Mr. 
Siems'  paper  was  followed  by  moving  pictures 
showing  Parsons  trench  machines  in  operation. 
William  Luscombe,  of  Gary,  Ind.,  stated  that 
trench  machines  had  been  used  successfully  in 
sandy  soil.  With  reference  to  excavation  in  such 
soil,  Mr.  .Lieson  said  that  in  such  soil  which 
would  not  stand  without  sheeting,  it  was  gen- 
erally possible  to  prevent  caving  by  spading  down 
the  banks  to  a  slope  of  one-half  to  one  or  flatter, 
the  material  so  spaded  down  being  removed  by 
the  excavator,  and  that  this  removing  of  addi- 
tional material  was  generally  much  cheaper  than 
sheeting  or  than  hand  shoveling. 

superintendents'  day  topics 
Discussing,  among  the  "topics,"  the  question  as 
to  causes  of  failure  of  cast-iron  pipe,  Mr.  Lieson 
told  of  one  48-inch  line  in  Louisville  in  which 
there  had  been  47  breaks  in  20  years.  A  study  of 
the  records  showed  that  38  of  these  had  occurred 
in  cold  weather,  25  of  them  being  in  late  fall. 
Apparently  they  were  not  broken  by  the  pressure, 
which   was  only  45  pounds.     Twenty-five  of  the 
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breaks  were  so  exactly  circumferential  that  21  of 
them  were  repaired  by  use  merely  of  a  split  sleeve. 
This  was  the  first  48-inch  pipe  that  had  been 
made  by  the  foundry  from  which  it  was  obtained 
and  it  seemed  probable  that,  being  new  to  the 
casting  of  such  large  sizes,  it  had  probably  re- 
moved the  pipes  from  the  moulds  too  rapidl) . 
which  caused  internal  stresses.  It  was  stated 
that  the  centrifugally  moulded  pipe  (a  process 
which  was  described  in  Public  Works  several 
months  ago)  can  now  be  bought  in  Toronto  at 
25  cents  less  per  foot  than  Class ,  B  pipe.  Ar- 
rangements have  been  made  for  laying  four  miles 
of  it  in  a  town  near  Toronto.  As  yet  no  arrange- 
ments have  been  made,  to  the  speaker's  knowl- 
edge, for  manufacturing  this  pipe  in  the  United 
States. 

None  of  the  members  gave  any  experiences 
with  the  use  of  substitutes  for  lead  for  joints  or 
with  foundry-made  joints.  F.  C.  Amsbary  stated 
that  he  had  used  considerable  "Universal"  pipe 
and  so  far  it  had  been  a  perfect  success. 

As  to  the  laying  of  water  mains  in  streets,  in 
parking  and  in  alleys,  it  was  stated  that  the  park- 
ing was  used  in  Champaign-Urbana  with  general 
satisfaction.  The  pavement  was  not  dug  up  for 
carrying  the  services  across  the  street,  but  the 
services  were  pushed  across  underground.  Sev- 
eral members  stated  their  opinion  that  water 
mains  should  never  be  laid  in  alleys. 

The  question  receiving  more  discussion  than 
any  other  was  that  entitled  "How  to  Gain  the 
Good  Will  of  the  Water  Consumer  and  Still  En- 
force Proper  and  Reasonable  Regulations  and 
Keep  the  Water  Consumption  Within  Reason- 
able Bounds."  E.  E.  Davis,  of  Richmond,  said 
that  this  was  impossible.  Howard  B.  Claflen,  of 
Phoenix,  had  found  difficulty  in  satisfying  con- 
sumers when  they  are  required  to  pay  for  the 
laying  of  mains.  In  Toronto  the  owner  pays  for 
the  main  and  owns  it  in  the  same  way  that 
he  does  the  sidewalk  or  street  paving  for  which 
he  is  assessed.  He  pays,  however,  only  the 
amount  which  ft  would  cost  to  lay  a  S^nch  main, 
and  if  larger  size  is  necessary  in  a  particular 
street,  the  additional  cost  is  taken  from  the  gen- 
eral fund. 

Dow  R.  Gvvinn  advocated  advertising  in  the 
daily  papers,  both  to  obtain  the  good  will  of  the 
paper  and  for  the  publicity,  and  in  these  adver- 
tisements taking  the  public  into  the  confidence  of 
the  company  or  department,  telling  them  the  ex- 
act facts  concerning  the  plant  and  its  operation. 
He  also  insisted  on  courtesy  to  consumers  at  the 
counter  and  elsewhere.  One  of  the  favors  done 
the  consumer  by  his  company  was  to  examine  a 
service  without  charge  or  even  request  when  a 
high  meter  rate  appeared  to  show  a  leak  in  the 
plumbing.  His  company  kept  the  grounds  at  the 
pumping  station  in  a  park-like  condition  and  a 
part  of  them  were  laid  out  in  tennis  courts  which 
were  free  to  the  public  conditioned  only  on  being 
•engaged  beforehand,  usually  by  telephone.  School 
children  were  considered  good  publicity  agents 
and  were  always  welcome  at  the  plant  and  shown 
about  it  by  the  employees.  One  member  stated 
that  in  his  city  a  woman  was  used  as  complaint 


clerk,  since  the  average  man  would  considerably 
reduce  the  heat  of  his  complaint  when  encoun- 
tered by  a  smiling  woman.  Asked  what  was  done 
when  the  irate  consumer  was  a  woman  herself, 
he  replied  that  they  had  a  good-looking  man  clerk 
as  an  understudy  for  the  woman.  He  had  made 
a  practice  of  sending  with  each  bill  a  slip  giving 
information  about  the  plant,  different  matter  be- 
ing sent  out  each  month.  The  chemist  and  bac- 
teriologist of  the  plant  delivers  lectures  at  inter- 
vals before  the  high  school  pupils  on  water  and 
the  purifying  of  it.  He  also  believed  it  was  ad- 
vantageous to  cultivate  the  various  civic  societies 
in  the  city.  They  had  each  month  a  visiting  day 
at  the  plant  in  which  a  light  lunch  was  served 
free  to  all  visitors.  Another  superintendent  found 
it  advantageous  to  help  out  consumers  in  simple 
plumbing  troubles,  such  as  leaky  faucets  or  other 
minor  matters.  The  superintendent  of  Center- 
ville  stated  that  his  company  wished  to  be  accom- 
modating but  recently  was  compelled  to  deny  a 
request  that  they  stock  their  reservoir  with  fish 
and  allow  the  citizens  to  fish  in  it. 

F.  D.  Manville,  of  Newport  News,  stated  that 
his  department  offered  prizes  to  school  children 
for  essays  on  water  chemistry  and  it  was  stated 
that  in  Richmond  also  the  school  children  were 
asked  to  write  essays  describing  the  water  works 
or  some  feature  of  them.  In  Champaign,  111., 
signs  were  placed  on  all  buildings  of  the  water 
works:  "Visitors  Welcome,"  and  classes  from 
the  public  schools  visited  the  plant  frequently. 
One  member  suggested  that  monographs  on  dif- 
ferent features  of  water  works  practice,  such  as 
metering,  purification,  sterilizing,  etc.,  be  written 
and  furnished  to  a  Chicago  company,  which 
makes  a  business  of  distributing  such  monographs 
to  the  public  schools  throughout  the  country.  Mr. 
Claflen,  of  Phoenix,  said  that  his  city  had  to  edu- 
cate the  taxpayers  in  order  to  get  a  bond  issue 
through.  The  water  inspectors  visited  all  con- 
sumers and  endeavored  to  enlist  their  aid  in 
stopping  waste.  At  the  end  of  the  discussion 
the  members  voted  that  a  committee  be  appointed 
to  arrange  for  an  exchange  of  advertisements 
which  they  had  used  in  their  local  papers,  either 
directly  or  by  sending  them  to  the  secretary  and 
having  him  circulate  the  copies  among  the  mem- 
bers who  desire  them. 

Discussing  the  topic,  "Experience  in  Water 
A\'orks  Operation  Under  Public  Utility  Regula- 
tions," E.  B.  Whitman  advocated  that  new  com- 
panies make  rates  higher  at  the  outset  than  was 
found  to  be  the  practice  in  Maryland,  since  it  is 
much  easier  to  lower  rates  than  to  raise  them 
and  less  likely  to  cause  enemies  to  the  water 
works.  Mr.  Whitman  is  a  member  of  the  public 
utility  commission  and  stated  that  the  commis- 
sion did  not  find  either  pleasure  or  popularity  in 
authorizing  a  plant  to  raise  rates,  although  prac- 
tically all  of  its  decisions  so  far  had  been  the 
granting  of  such  authority.  It  was  quite  common 
to  find  that  small  companies  did  not  have  intelli- 
gent management  and  were  not  able  to  properly 
calculate  the  rates  necessary  to  operate  the  plant 
and  meet  all  overhead  charges,  and  such  com- 
panies were  almost  sure  to  get  into  financial  dififi- 
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culties.  Charles  D.  Vail,  of  Denver,  Colo.,  said 
that  in  his  experience  there  was  more  mismanage- 
ment under  municipal  than  under  private  control. 

Under  the  topic  of  "Services,"  W.  H.  Harrison, 
of  Memphis,  stated  that  his  city  used  double- 
strength  lead  pipe  for  services.  In  Watertown  a 
short  length  of  lead  pipe  is  used  between  the 
corporation  and  an  iron  service,  but  in  a  straight 
line  with  the  service  and  not  as  a  goose-neck. 
It  appeared  that  quite  a  number  of  the  cities  rep- 
resented did  not  use  a  goose-neck  in  making  serv- 
ice connections.  Erie  was  said  to  be  just  now 
in  difficulty  in  that  it  was  called  upon  to  tie  up  a 
large  amount  of  capital  by  laying  services  prior 
to  street  paving,  from  which  services  no  revenue 
will  be  secured  until  they  are  connected  up  for 
use.  Concerning  who  should  pay  for  maintain- 
ing the  service,  several  members  believed  the  de- 
partment should  pay  for  the  maintenance,  one 
stating  that  if  the  consumer  were  required  to 
keep  up  the  service  it  would  cost  the  city  as  much 
in  the  end  and  the  consumer  would  feel  that  he 
was  being  imposed  upon. 

J.  G.  Peltz,  of  Lakewood,  Ohio,  reported  that 
his  city  had  used  straight  iron  connections  to 
the  main,  but  that  half  of  them  had  broken  from 
the  main.  It  being  suggested  that  the  corpora- 
tion cock  be  placed  on  top  of  the  main  instead  of 
at  the  side,  Mr.  Proctor  stated  that  this  was  apt 
to  cause  an  air  trap  in  the  service.  Mr.  Harrison, 
of  Memphis,  having  asked  for  a  show  of  hands 
as  to  how  many  members  represented  cities  where 
the  services  were  paid  in  full  by  the  water  works 
and  how  many  where  they  were  paid  by  the  con- 
sumer, it  was  shown  that  in  13  of  the  cities  repre- 
sented the  water  works  paid  for  the  services  and 
in  26  the  consumer  paid,  23  of  these  being  munici- 
pally owned  plants.  One  member  stated  that  in 
West  Virginia  the  company  is  required  by  the 
public  utility  commission  to  furnish  both  service 
and  meter,  while  another  stated  that  in  New  York 
state  the  consumer  must  pay  for  both ;  and  it  was 
stated  that  in  Montana  the  commission  rules  that 
the  utility  must  pay  for  the  corporation  and  the 
consumer  for  the  service. 


A  Three-Section  Bridge  to  Canada 

A  project 'is  being  serious  considered  for  con- 
necting Kingston,  Ont,  with  New  York  state 
near  Cape  Vincent  by  a  series  of  three  bridges, 
one  from  Kingston  to  Wolfe  island,  another  from 
Wolfe  island,  another  from  Wolfe  island  to  Carle- 
ton  island  and  the  third  from  Carleton  island  to 
New  York  state.  The  total  length  of  bridge  in- 
volved would  be  between  three  and  four  miles, 
about  1^  of  these  being  between  Kingston  and 
Wolfe  island.  It  is  stated  that  the  Quebec  bridge 
will  never  carry  in  a  year  as  much  traffic  as  would 
pass  over  this  bridge  in  a  single  summer  month. 

Long  Concrete  Bridge  Planned 

Rochester  is  to  build  a  concrete  bridge  with  a 
4S0-foot  span  across  the  river,  which  span  is  be- 
lieved to  be  longer  than  that  of  any  existing 
bridge  of  this  type.  A  similar  bridge  now  under 
construction  at  Minneapolis  will  have  a  span  of 
400  feet. 


Concrete   Bridge   Con- 
struction 


Steel  truss  arch  centers.  Fitting,  striking, 
adjusting  and  shifting  centers.  Ordinary 
and  special  supports  for  centers.  Cantilever 
arch  construction.  Self-supporting  arches. 
Concreting  operations. 

STEEL  ARCH  CENTERS 

Where  there  are  a  number  of  duplicate  arch 
spans  to  be  erected  or  where  the  span  is  very 
long,  it  is  generally  preferable,  and  sometimes 
unavoidable,  to  support  the  arch  during  construc- 
tion on  steel  truss  centers  which  are  generally 
substantial  arch  spans  themselves,  designed  espe- 
ciallj-  for  the  purpose  and  often  equivalent  in 
strength  and  workmanship  to  permanent  bridge 
trusses.  Of  late  years,  since  timber  has  been  so 
scarce  and  costly,  the  proportionate  advantage  of 
steel  arch  centers  has  increased  until  now  it  is 
claimed  that  they  aie  more  economical  than  tim- 
ber for  spans  of  as  little  as  30  feet,  when  they 
can  be  used  several  times.  Such  centers  can,  of 
course,  be  designed  and  built  in  any  structural 
shop.  Their  design  and  fabrication  has  been  spe- 
cialized and  they  are  manufactured  in  quantities 
and  sold  or  rented  to  contractors,  and  are  thus 
available  at  short  notice  and  in  almost  any  size 
or  weight. 

For  ordinary  purposes  each  span  requires  two 
or  more  sets  of  two  trusses  each,  braced  together 
to  make  stable  units  parallel  with  each  other,  the 
number  of  units  depending  on  the  width  of  the 
concrete  structure.  They  are  made  with  a  variety 
of  detail,  but  are  almost  always  shop  riveted  as 
semi-trusses  with  Fink  type  or  triangular  bracing 
and  horizontal  bottom  chords  connecting  the 
lower  extremities  or  points  a  little  above  them,  as 
may  be  convenient.  The  bottom  chord  is  sup- 
ported by  vertical  suspenders  and  is  usually  ad- 
justable, and  adjustment  is  also  provided  in  the 
special  panel  where  the  semi-arch  trusses  are  con- 
nected at  the  crown. 

The  trusses  are  usually  shipped  from  the  shop 
in  sections  as  large  as  can  conveniently  be  han- 
dled by  railroad  cars  and  are  assembled  in  hori- 
zontal position  at  the  site  and  erected  by  der- 
ricks or  cableways  or  other  convenient  apparatus 
that  handles  them  complete  for  short  spans  and 
generally  as  semi-trusses  for  long  spans.  The 
pair  of  trusses  being  connected  together  by  hori- 
zontal and  diagonal  members  are  self-supporting 
and  thereafter  are  shifted  from  place  to  place  as 
a  single  unit. 

FITTING,   STRIKING   AND   SHIFTING   STEEL   CENTERS 

It  often  happens  that,  in  a  given  bridge,  there 
are  several  spans  varying  only  by  slight  differ- 
ences in  length,  and  in  such  cases  the  centering 

•F'art  I — Substructure:  concrete  mixing  and  distribution: 
concreting  in  successive  longritudincil  halves:  precast  slab  and 
girder  spans,  and  arch  barrels  and  ribs  was  published 
June  25. 
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trusses  are  generally  built  long  nough  for  the  long- 
est span  with  detachable  end  panels  that  can  be  re- 
moved to  make  the  center  panels  fit  the  shorter 
spans.  If  the  curve  of  the  intrados  varies  in  the 
different  spans  suitable  filler  pieces  are  provided 
on  the  top  chords  of  the  centering  trusees  to  finish 
them  up  to  the  required  curve  for  the  lagging, 
which  generally  consists  of  transverse  horizon- 
tal planks. 

The  ends  of  the  centering  trusses  are  generalTy 
supported  on  horizontal  girders  transverse  to  the 
bridge  axis  and  these  in  turn  are  supported  on 
adjustment  wedges,  jack  screws,  shims,  pedestals 
or  a  combination  of  them,  that  allow  them  to  be 
lowered  a  few  inches,  an  operation  which  includes 
the  adjustment  of  the  bottom  chord  and  perhaps 
of  the  crown  panel,  to  strip  the  trusses  from  the 
concrete  and  give  plenty  of  clearance  for  their  re- 
moval. For  a  short  bridge  usually  only  enough 
trusses  for  one  span  are  provided  and  for  a  long 
bridge  enough  for  two  or  three  spans  are  provided 
and  are  shifted  from  span  to  span. 

As  fast  as  one  span  of  a  multiple  arch  bridge 
is  completed  the  arch  centers  are  struck  and 
moved  transversely,  generally  on  rollers,  until 
they  are  free  of  the  bridge  and  then  moved  longi- 
tudinally on  rollers  or  cars  or  scows,  or  handled 
by  derricks  or  travelers  to  another  span,  where 
they  are  moved  back  again  transversely,  adjusted 
to  the  proper  elevation  to  receive  the  concrete, 
and  so  on.     In  replacing  an  existing  bridge,  the 


concrete  arches  are  often  built  in  longitudinal 
halves  complete  from  one  end  of  the  bridge  to 
the  other,  after  which  the  arch  centers  are  trans- 
ferred to  the  opposite-  side  of  the  bridge  and  the 
second  half  is  built  in  the  same  man'^er  as  the 
first  half  was  built. 

SPECIAL   METHODS   OF    SUPPORTING   WET   CONCRETE 

Several  ingenious  devices  have  been  planned 
for  the  utilization  of  the  reinforcement  in  steel 
arches  or  in  girders  to  develop  their  strength  in 
advance  and  permit  them  to  be  self-supporting 
and  also  to  carry  the  weight  of  the  forms  and  the 
wet  concrete  during  the  construction  of  the 
bridge.  In  some  cases  the  forms  for  concrete 
arch  spans  have  been  suspended  from  existing 
structures  or  from  falsework  trusses  built  over 
them  when  it  was  impossible  to  provide  clear- 
ance to  support  them  by  structures  underneath. 
Designs  have  also  been  made  for  the  erection  of 
light  falsework  on  which  a  lower  portion  of  the 
permanent  arch  could  be  supported  while  curing. 
Soon  this  portion  of  the  arch  develops  sufficient 
strength  to  support  the  remainder  of  the  arch, 
which  is  then  concreted  on  it,  completing  the  bar- 
rel or  ribs,  thus  permitting  the  falsework  to  be 
made  much  lighter  and  be  removed  much  more 
quickly  and  easily  than  if  it  had  to  support  the 
entire  weight  of  the  final  arch. 

A  considerable  degree  of  convenience  and  econ- 
omy was  attained  in  a  very  novel  method  of  can- 
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tilever  arch  construction  successfully  adopted  by 
J.  H.  Furtes  for  the  construction  of  the  Harris- 
burg  viaduct,  where  he  designed  the  arches  with 
special  reference  to  their  erection  in  successive 
segments  from  the  skewback  to  the  crown,  the 
segments  being  properly  reinforced  and  bonded 
together  and  having  the' reinforcement  very  care- 
fullv  proportioned  to  the  compressive  strength 
and'  provided  with  the  proper  anchorage  which 
enabled  each  section  to  support  the  next  section 
built  on  as  the  work  advanced  by  the  cantilever 
method  of  erection,  until  it  was  completed  with- 
out falsework  supports,  thus  avoiding  costly  con- 
struction involving  high  trestle  bents  and  the  ob- 
struction of  the  spaces  between  the  piers. 

CONCRETING  OPERATIONS  ^ 

For  short  span  arches  the  concreting  is  usually 
done  in  a  single  continuous  operation  carried  on, 
day  and  night  if  necessary,  until  all  of  the  con- 
crete is  placed  for  an  absolutely  monolithic  struc- 
ture from  skewback  to  skewback.  If  hinges  are 
required  they  are  provided  by  heavy  plates,  cast- 
ings or  pin  joints  built  in  at  the  crown  and  skew- 
backs.  For  long  spans  the  arch  is  usually  made 
in  sections  like  voussoirs  separated  by  construc- 
tion joints  in  radial  planes.  These  voussoirs  are 
simultaneously  concreted  in  pairs  symmetrically 
arranged  with  regard  to  the  center  line,  great  care 
being  taken  to  secure  balanced  loading  on  the 
falsework  so  as  to  prevent  its  irregular  distortion. 
The  arch  ring  is  generally  divided  into  voussoir 
sections  from  5  to  20  feet  long,  and  the  side  forms 
are  built  continuous  from  end  to  end  of  the  span 
with  movable  transverse  partitions  or  bulkheads 
completing  the  forms  at  these  points  of  division. 

Sometimes  the  voussoirs  are  all  of  substantially 
the  same  length,  sometimes  they  are  made  alter- 
nately long  and  short,  the  latter  serving  as  keys 
between  the  long  lengths  and  concreted  either 
simultaneously  with  them  or  subsequently  as  de- 
sirable. The  final  concreting  always  taking  place 
at  the  short  sections  or  keys  usually  near  the 
crown  or  haunches.  Each  one  of  the  set  must, 
of  course,  be  completeh-  concreted  at  a  single 
continuous  operation.  When  the  arch  ring  or 
rib  is  reinforced  by  fabricated  trusses,  as  in  the 


JMelan  type,  the  trusses,  usually  spliced  to  pier 
reinforcement,  are  completely  assembled  in  the 
forms  and  the  concreting,  commencing  at  both 
skewbacks  simultaneously,  is  continuous  until  it 
is  completed  at  the  crown. 

In  long  span  bridges  the  footings  for  spandril 
columns,  walls  or  arches  are  usually  commenced 
integral  with  the  arch  concrete,  carried  up  a  short 
distance  above  the  extrados,  and  finished  with  a 
horizontal  surface  through  which  vertical  rein- 
forcement bars  project  to  receive  and  bond  with 
the  concrete  upper  members,  which  are  placed 
at  a  separate  operation  after  the  completion  of 
the  arch  and  its  centers  have  been  struck  and  re- 
moved. The  spandril  members  are  concreted  in 
ordinary  forms  like  those  used  for  similar  struc- 
tures on  land  and  may  be  built  simultaneously 
with  or  previously  to  the  construction  of  the  floor 
slab. 

The  floor  slab  is  usually  of  reinforced  concrete 
made  continuous  except  for  necessary  expansion 
joints  and  supported  on  the  spandril  members 
and  sometimes  on  connecting  reinforced  concrete 
beams  or  occasionally  on  steel  I-beams  enclosed 
in  concrete. 

Usually  the  outer  edges  of  the  floor  platform 
are  especially  designed  to  receive  the  parapet  or 
handrail  which  is  concreied  in  a  separar«=-  oiK-ra- 
tion  and  may  either  be  a  solid  mass  built  in  situ, 
in  forms  that  provide  for  the  proper  mouldings, 
or  it  may  consist  of  a  base  built  integral  with  or 
separate  from  the  floor  slab  and  having  provisions 
made  for  uniting  it  with  vertical  ballusters,  panels 
and  hand  rails  of  pre-cast  concrete  that  are  usually 
constructed  in  special  forms  and  with  a  specially 
fine  mixture  of  concrete.  Great  care  should  be 
taken  in  the  design  and  specifications  to  very 
clearl}-  show  the  distinction  between  the  handrail 
and  the  floor  system  so  as  to  avoid  any  confusion 
of  unit  prices  for  different  classes  of  work. 

Provision  should  be  made  for  the  cleaning  and 
rubbing  of  all  exposed  concrete  surfaces  as  soon 
as  the  forms  are  stripped  so  as  to  give  it  a  uni- 
form appearance.  The  surface  may  be  attractive- 
ly diversified  by  washing  some  parts  of  it  and 
using  wire  brushes  while  the  concrete  is  soff  to 
give  it  a  pebbled  effect,  and  by  bush  hammering 
panels  of  it,  or  by  dressing  the  hardened  surface 
with  a  sand  blast. 


FA.N'-SH.VrE   CEXTEPaXG    SUPPORTED   ON    MIT)    SILLS 
AT   SKEWB.\CK   LEAD 


Investigation  of  New  Jersey  Water  Supplies 

On  July  1  an  appropriation  of  $33,300  provided 
by  the  recent  session  of  the  New  Jersey  legislature 
became  available  to  permit  the  State  Board  of 
Conservation  and  Development  to  begin  a  com- 
plete investigation  of  the  unappropriated  water- 
sheds of  New  Jersey  available  to  serve  the  future 
needs  of  the  metropolitan  district.  It  is  proposed 
to  extend  this  survey  over  south  Jersey  as  well  as 
north  Jersey.  The  ultimate  aim  is  to  obtain  an  ac- 
curate and  comprehensive  knowledge  of  the  water 
resources  of  the  state  to  be  used  in  the  future  in 
apportioning  these  resources  among  the  various 
communities  in  proportion  to  their  needs,  so  far 
as  this  can  be  made  possible. 
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Co-Operation    of    Producers    and   consumers 
of  Public  Works  Materials 

In  his  annual  address  before  the  American  So- 
ciety for  Testing  Materials,  President  George  S. 
Webster  reviewed  the  history  of  the  society  from 
its  organization  as  a  section  of  the  international 
association  in  1898  and  its  incorporation  as  an 
independent  body  in  1902,  the  latter  being  found 
necessary  in  order  to  carry  out  the  formulation 
of  standard  specifications. 

President  Webster  called  attention  to  one 
notable  characteristic  of  this  society,  in  that  it 
"forms  a  unique  and  invaluable  clearing  house 
for  the  exchange  of  views  of  the  producer  and  of 
the  consumer,  from  which  interchange  of  views 
the  best  ideas  are  crystallized  and  are  reflected 
in  the  standards  of  the  society."  Other  societies 
have  done  this  to  a  certain  extent;  for  instance, 
the  American  Water  Works  Association  gives 
the  associate  members — those  having  commer- 
cial interest  in  water  works  products — a  consid- 
erable part  in  the  work  of  the  society  and  place 
on  many  of  its  committees.  To  a  somewhat  less 
extent  the  American  Society  for  Municipal  Im- 
provements recog:nizes  the  interests  of  the  pro- 
ducers in  developing  its  specifications  for  paving 
materials  and  methods. 


There  is,  however,  a  danger  that  the  commer- 
cial interests  of  the  association  members  may  be 
permitted  to  exert  an  undue  influence  as  com- 
pared to  the  interests  of  the  consumer  as  repre- 
sented by  the  engineer  or  other  technical  man. 
As  Mr.  Webster  said  further  on  in  his  address: 
"While  the  importance  of  the  producer  and  the 
consumer  meeting  on  a  common  ground  in  the 
development  of  standard  methods  of  tests  and 
particularly  of  standard  specifications  for  mate- 
rials, cannot  be  overestimated,  nevertheless,  it 
may  be  well  to  sound  a  warning  against  abuses 
that  may  arise  in  the  adoption  of  standards 
through  the  possible  dominance  of  the  producer 
in  their  formation.  A  general  belief  that  this 
was  so  would  lessen  the  confidence  now  felt  in 
these  standards."  He  explains  that  because  their 
expenses  are  paid  by  the  firms  they  represent, 
the  agents  of  the  producers  are  likely  to  attend 
committee  meetings  in  greater  number  than  are 
the  representatives  of  consumers  who  generally 
have  to  pay  their  own  expenses ;  added  to  which 
is  the  fact  that  the  commercial  interests  of  the 
former  tend  to  make  them  more  active  than  do 
the  professional  interests  of  the  latter. 

It  does  not  need  any  argument  to  convince  the 
average  public  works  official   that  it  is  not   de- 
sirable   to    allow    the    producers    to    dictate    the 
characteristics  of   the   materials   which   he   must 
use   in   the  construction  and   iperation  of  public 
works.    It  has  recently,  however,  been  recognized 
that  there  are  also  objections  to  determining  the 
various  characteristics  of  the  materials  to  be  used 
from  theoretical  considerations  only  and  without 
consideration  of  the  producers'  standpoint.     By 
taking  account  of  the  latter  it  may  frequently  be 
possible   to  secure  equally  as  good  results  at  a 
less    cost,    the    producer    being    able    to    suggest 
equallv  satisfactory  alternatives  which  can  be  se- 
cured 'through  less  costly  manufacturing  details. 
The  plan  that  has  been  followed  for  a  nutnber 
of  years  by  the  American  Society  for  Municipal 
Improvement  seems  to  us  an  excellent  one;  this 
being  to  have  both  producer  and  consumer  repre- 
sented   on    the    sub-committees    that   evolve    the 
specifications  for  various  materials,  the  views  of 
both  being  then  submitted  to  a  general  commit- 
tee composed  entirely  of  engineers  selected  for 
their   wide   experience   and   judicial   minds,   who 
often   effect  a   combination   of   the   ideas   of   the 
representatives  of  both  producer  and  consumer 
which  will  secure  the  best  results  at  a  minirnum 
cost.    A  somewhat  similar  scheme  is  that  put  into 
effect  this  year  in  the  American  Water  Works 
Association,    the    "Council    on    Standardization" 
being  the  general  committee  which  reviews  the 
work  of  the  sub-committees  on  the  various  sub- 
jects coming  within  the  scope  of  the  council. 

The  getting  together  of  the  consumer  and  the 
producer  will  undoubtedly  be  productive  of  much 
improvement  of  construction  materials  and  meth- 
ods within  the  next  few  years,  providing  the  pro- 
ducers do  not  secure  the  dominance  that  Mr. 
Webster  warns  against ;  and  we  believe  that  the 
common  sense  of  American  engineers  can  be  re- 
lied upon  to  preserve  proper  balance. 
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Stupendous  Construction  Requirements 

According  to  official  data  just  issued  by  the 
Federal  Reserve  District  of  the  United  States 
Treasury  Department  the  estimate  of  construc- 
tion requirements  that  are  now  current  are  too 
great  to  be  easily  comprehended.  They  are  doubt- 
less larger  and  more  varied  than  have  ever  existed 
before  in  ahy  nation  and  with  the  abundance  of 
wealth,  unemployed  capital,  the  great  quantity 
of  labor  already  available  and  that  seeks  admis- 
sion to  our  shores,  and  the  mechanical  equipment 
and  power  facilities  that  are  or  soon  may  be  m 
readiness,  there  seems  to  be  no  reason  other  than 
the  lack  of  confidence  by  capital  and  of  willing- 
ness by  labor  and  all  around  honest  energy  and 
determination  to  make  not  only  the  coming  year 
but  many  succeeding  years  unparalleled  epochs 
of  prosperity  and  development. 

These  requirements  are  or  should  be  all  of  them 
under  public  and  private  control  and  with  a 
proper  sentiment  for  efficiency,  hard  work  and 
reasonable  profits,  will  ensure  the  application  of 
the  abundant  laws  that  are  already  quite  adequate 
for  construction  business,  and  with  it  commercial 
and  financial  interests  throughout  this  country 
will  advance  and  grow  as  never  before. 

The  Treasury  statement  places  the  necessary 
sum  for  the  construction  of  factories,  schools  and 
the' like  at  $6,000,000,000;  rehabilitations  of  rail- 
roads one-third  of  which  should  be  undertaken 
almost  immediately,  at  $6,000,000,000;  public  util- 
ities for  community  development,  especially  in 
outlying  city  sections,  at  $2,000,000,000;  and  high- 
way construction  at  $1,500,000,000,  making  a  total 
of  $14,500,000,000,  which  may  be  considered  as 
deferred  domestic  construction  exclusive  of  the 
vast  amount  of  other  work,  including  foreign  bus- 
iness that  is  urgently  needed. 


The  Printers'  Strike  and  "Canadian  Engineer" 

Our  contemporary,  the  ""Canadian  Engineer," 
ordinarily  published  in  the  same  size  and  general 
arrangement  as  Public  Works,  appears  this  week 
printed  in  the  size  and  form  used  by  the  daily 
papers.  Because  of  the  printers'  strike,  "Cana- 
dian Engineer,"  along  with  other  papers,  found  it- 
self unable  to  get  out  its  publication  and  the  issues 
of  June  2  and  June  9  were  omitted.  Arrangements 
were  then  made  for  printing  the  issue  of  June  16, 
which  is  the  one  just  received,  on  a  newspaper 
press,  and  it  is  expected  that  the  next  few  issues 
also  will  be  printed  in  this  way. 

This  issue  is  published  on  twelve  pages  of  daily 
newspaper  size.  It  certainly  seems  curious  to 
read  on  a  large  page  two-column  and  three-column 
headings  like  the  following:  "Intermittent  Aera- 
tion in  Active  Sludge  Process" ;  "Canadian  Water 
Works  Meeting" ;  "Construction  News  Shows 
.Some  Increase  in  Construction  Pending" ;  "Stan- 
dards for  Bridge  Construction  on  Good  Roads," 
etc.,  while  the  illustrations,  instead  of  being  pho- 
tographs of  the  latest  politician  or  divorcee  to 
reach  prominence  in  the  public  eye,  consist  of  dia- 
grams illustrating  the  operation  of  activated 
sludge  beds.  The  advertisements  also  are  con- 
fined to  firms  dealing  in  boilers,  turbines,  pipe. 


asphalt  and  other  road  materials,  liquid  chlorine, 
water  meters,  pumps,  filters,  concrete  mixers,  etc. 
We  would  not  be  in  favor  of  the  general  prac- 
tice of  publishing  technical  papers  in  this  large 
size  or  in  the  form  which,  because  of  a  habit 
acquired  by  reading  the  daily  papers,  tempts  us 
to  throw  it  way  after  a  casual  reading  of  the  head- 
ings; but  we  offer  our  congratulations  to  the  "Ca- 
nadian Engineer"  for  so  successfully  solving  the 
same  strike  problem  that  confronted  ourselves 
and  other  American  periodicals  last  year  and 
hope  that  their  enterprise  will  aid  them  in  secur- 
ing a  settlement  of  their  difficulties  satisfactory 
to  themselves. 


Relation  of  Filth  to 
Public  Health 


One  of  tlie  earliest  of  the  modern  profession  of  health 
officer  and  one  with  the  highest  standing  in  that  profession 
is  Dr.  Charles  V.  Chapin,  superintendent  of  health  of 
Providence.  R.  I.,  who  is  now  65  years  old.  Dr.  Qiapm 
has  seen  and  played  considerable  part  in  the  dcvcloiiment 
of  municipal  sanitation,  and  has  retained  his  ability  to 
recognize  the  truth  of  new  ideas  and  defects  and  incom- 
pleteness of  old  ones  when  these  have  been  demonstrated. 
His  opinions  are  therefore  worthy  of  the  greatest  weight. 
Certain  of  these,  w-hich  w-ere  conveyed  in  a  lecture  deliv- 
ered last  November  at  the  School  of  Hygiene  and  Public 
Health  at  Johns  Hopkins  University,  are  of  special  interest 
to  sanitary  engineers  and  municipal  authorities.  .AH  such 
would  do  well  to  read  this  lecture  in  its  entirely,  but  for  the 
benefit  of  those  who  cannot  do  so  we  are  quoting  below 
excerpts  from  the  lecture,  endeavoring  to  combine  these  in 
such  a  way  as  to  present  fairly  the  author's  ideas,  although 
of  course  these  lirief  selections  do  not  give  them  with 
completeness. 


"During  its  first  thirty  or  forty  years  (of  a 
health  movement  originating  about  100  years 
ago),  modern  preventive  medicine  was  almost 
completely  dominated  by  the  filth  theory  of  dis- 
ease. The  central  idea  was  that  decomposition 
and  fermentation  give  rise  to  poisonous  gases  or, 
as  some  thought,  to  living  germs,  which  are  car- 
ried by  the  air  and,  falling  on  human  beings, 
cause  in  them  the  epidemic  diseases.  It  was  also 
thought  that,  besides  causing  specific  diseases 
like  cholera,  typhus  fever  and  diphtheria,  these 
emanations  from  filth  could  undermine  the  gen- 
eral health  and  pave  the  way  for  infections  that 
might  otherwise  be  resisted  or  lead  to  all  sorts 
of  debilitated  conditions.     .     .     . 

"The  principal  aims  of  the  early  promoters  of 
public  health  were  clean  streets  and  yards,  clean 
houses,  removal  of  all  'nuisances,'  the  prevention 
of  crowding,  both  of  houses  on  the  land  and  of 
people  in  the  houses,  better  house  construction, 
the  building  of  sewers,  the  construction  of  water 
closets  or  yard  privies,  and  the  supply  of  unpol- 
luted water.  It  is  worth  noting  that  special  em- 
phasis was  not  laid  on  pure  water  at  first,  for  it 
was  hard  to  convince  such  firm  believers  in  air- 
borne infection  that  water-borne  infection  is  far 
more  important. 
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"Now,  all  these  aims  are  most  desirable.  Com- 
fort and  decency,  as  well  as  health,  demand  them. 
That  we  have  cleaner  streets  and  areas  than  our 
ancestors,  that  we  have  good  plumbing,  that  our 
houses  are  better  and  that  most  of  our  cities  have 
a  plentiful  supply  of  good  water,  which  after  use 
is  carried  away  by  the  sewers,  is  due  in  no  small 
measure  to  the  efforts  of  the  early  English  sani- 
tarians. That  these  things  would  have  come  in 
time  is  probable ;  but  that  progress  would  have 
been  slower  is  also  probable,  as  is  indicated  by 
the  comparatively  backward  state  of  sanitation 
in  France,  which  did  not  feel  the  direct  influence 
of  the  English  reformers.     .     .     . 

"We  can  now  be  sure  that  the  proper  disposal 
of  human  excreta  in  sewers  or  privies  and  the 
introduction  of  a  pure  water  supply  have  been  the 
chief  cause  of  the  banishment  of  cholera  and  ty- 
phoid fever  and  the  diminution  of  diarrhea.  That 
less  overcrowding  has  been  of  some  help  in  keep- 
ing people  free  from  vermin  and  hence  from  ty- 
phus fever  is  probable.  It  is  probable,  too,  that 
better  housing  and  plenty  of  water  have  helped 
to  make  people  neater  and  hence  have  been  of 
some  service  in  preventing  those  diseases  that  arc 
spread  by  the  transfer  of  the  secretions  of  the 
nose  and  mouth ;  but  success  in  the  control  of 
these  diseases  has  not  been  so  startling  as  to 
make  such  a  claim  of  importance.     .     .     . 

"How  e.xclusively  the  filth  theory  dominated 
preventive  medicine  is  well  illustrated  by  the  text- 
books of  the  time,  which  devoted  scarcely  one- 
tenth  of  their  space  to  the  direct  control  of  con- 
tagion, and  the  remainder  to  man's  environment. 
In  Boston,  the  sole  duty  of  the  'superintendent 
of  health'  was  street  cleaning  and  scavenging. 
The  first  report  of  my  predecessor,  the  first  su- 
perintendent of  health  of  Providence,  who  was 
elected  in  1856,  dealt  almost  wholly  with  nuis- 
ances. The  first  report  of  the  Metropolitan  Board 
of  Health  in  New  York,  organized  in  1866  be- 
cause of  cholera,  besides  an  account  of  the  cases 
and  hospitalization  of  that  disease  and  quaran- 
tine, is  almost  entirely  devoted  to  nuisances,  de- 
cayed food,  offensive  trades  and  the  like.  Aiaout 
the  only  employees  of  boards  of  health  in  those 
days  were  nuisance  inspectors.  As  late  as  1898, 
after  the  American  occupation  of  Havana,  our 
government  officials,  even  health  officials,  were 
so  imbued  with  the  idea  that  municipal  house 
cleaning  is  synonomous  with  preventive  medicine 
that  an  engineer.  Colonel  Waring,  v/as  sent  to 
Havana  to  clean  the  city  and  thereby  exterminate 
yellow  fever,  which  had  been  endemic  there  for 
over  a  century.  He  did  his  work  so  well  that  all 
were  agreed  that  Havana  had  been  made  the 
cleanest  city  in  the  western  world.  You  all  know 
the  sequel.  The  next  year  there  was  an  unusually 
.severe  outbreak  of  this  disease,  which  was  csiv' 
cially  prevalent  in  the  better  portions  of  the 
city.     .     .     . 

"Although  there  were  some  important  truths 
in  the  generalizations  of  the  early  promoters  of 
public  health,  and  although  their  projects  for 
civic  betterment  saved  many  lives  and  did  much 
for  human  comfort  and  convenience,  there  were 
several  errors  which  have  had  an  unfortunate  in- 


fluence   on    preventive    medicine    and    still    have 
today. 

"One  of  these  is  that  disease  breeds  in  filth  in- 
stead of  being  merely  carried  in  filth. 

"Another  is  that  all  kinds  of  dirt  are  dangerous, 
not  merely  the  secretions  and  excretions  of  the 
human  body. 

"A  third  unfortunate  hypothesis  is  that  infec- 
tious diseases  are  usually  air-borne. 

"We  now  know  that  infectious  disease  does  not 
breed  in  filth,  or,  with  the  rarest  exception,  in 
anything  else  except  the  bodies  of  men  and  ani- 
mals. The  infectious  diseases  are  transmissible 
diseases.  They  spread  from  person  to  person. 
They  do  not  arise  afresh  in  decaying  matter. 

"We  now  know  that  although  some  kinds  of 
dirf  are  dangerous,  extremely  dangerous,  most 
kinds  are  not.  It  is  the  dirt  that  carries  the 
secretions  and  excretions  of  the  body  which  is 
dangerous. 

"There  are  a  vast  number  of  minor  nuisances 
connected  with  care  of  cellars,  yards,  lots,  garb- 
age disposal,  dumps  and  defective  drainage' which 
it  is  still  the  fashion  to  expect  the  health  depart- 
ment to  look  after,  though  they  usually  have 
scarcely  the  remotest  relation  to  health.  All  this 
should  be  turned  over  to  the  police  department 
which,  with  its  large  number  of  patrolmen,  is 
much  better  equipped.     ... 

"Where  typhoid  fever  and  dysentery  and  hook- 
worm infestation  abound,  where  95  per  cent  of  the 
school  houses  have  no  privy,  where  cities  are  un- 
sewered  and  surface  wells  furnish  the  water  sup- 
ply, the  health  officer  may  well  give  much  time 
to  environment,  and  the  sanitary  inspector  is  a 
real  promoter  of  health.  When  these  communi- 
ties have  learned  to  dispose  of  their  excreta  as 
safely  as  have  New  York,  Boston,  Brookline, 
Montclair  and  Evanston,  where  the  typhoid 
fever  rate  almost  rivals  that  of  the  English  cities, 
they,  too,  can  turn  over  to  the  police  what  re- 
mains of  nuisance  control." 

Mr.  Chapin  divided  the  modern  health  move- 
ment into  three  phases,  the  first  of  which  con- 
cerned itself  generally  with  environment,  as  de- 
scribed above,  the  second  with  the  isolation  of  the 
sick,  and  the  third  and  latest  with  personal  in- 
struction and  cure.  Concerning  the  second  he 
says:  "Unquestionably  the  most  brilliant  result 
of  these  studies  was  the  discovery  of  insect 
transmission.  It  was  demonstrated  in  1893  for  a 
disease  of  cattle  by  Smith  and  Kilborne.  In  the 
last  year  of  the  last  century  it  was  proved  to  be 
the  mode  of  transmission  of  malaria,  and  in  the 
last  months  of  that  year,  of  yellow  fever.  Within 
a  short  time,  African  sleeping  sickness,  bubonic 
plague  and  typhus  fever,  as  well  as  several  less 
important  diseases,  were  shown  to  be  spread  from 
person  to  person  by  insect  carriers.  That  insects 
spread  disease  is  a  most  important  discovery  of 
preventive  medicine.  If  it  had  not  been  for  the  . 
interruption  of  the  war,  yelfow  fever  might  now, 
perhaps,  have  become  extinct." 

Dr.  Chapin  finds  in  the  present  period  of  per- 
sonal instruction  the  greatest  possibility  of  im- 
provement through  enlisting  the  intelligent  ac- 
tivities  and    precautions   of   individuals   in    their 
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own  behalf.  He  warns,  however,  against  the  ten- 
dency to  give  false  or  exaggerated  ideas,  some- 
times with  the  belief  that  only  by  exaggeration  of 
dangers  can  the  people  be  aroused  to  apprtcu 
tion  of  them.  "A  few  years  ago  someone  started 
writing  ridiculous  verses  about  the  fly  which 
seemed  to  please  the  people's  fancy  and  there  has 
been  a  constant  output  of  this  'poetry.'  It  usual- 
ly inculcates  the  most  erroneous  ideas  about 
physiology,  germs  and  the  cause  of  disease,  as 
well  as  greatly  over-emphasizing  a  source  of  sick- 
ness which  is'  really  comparatively  unimportant, 
at  least  in  the  northern  part  of  our  country.  .  .  . 
Health  bulletins  are  still  harping  on  the  idea  that 
all  dirt  is  dangerous  and  that  disease  germs  breed 
in  dirt  and  fly  through  the  air.  .  .  .  The 
greatest  danger  of  the  educational  movement  in 
public  health  is  that  it  will  be  wrecked  on  the 
shoals  of  error." 


Mechanical  Side  of 
Highway  Construction 

Standardizing  of  equipment  urged  to  save 
costly  overhead. 


All  the  average  road  builder  wants  is  a  light, 
portable  plant  capable  of  handling,  mixing  and 
finishing  four  hundred  cubic  yards  of  concrete 
every  day,  with  no  delay  for  repairs.  This,  at 
least,  is  the  ideal  of  which  he  dreams  and  it  might 
serve  as  a  measure  in  devising  improvements  in 
the  methods  employed.  Present  methods  are 
still  capable  of  improvement  and  they  ought  to 
receive  the  joint  study  of  contractors  and  engi- 
neers. The  charge  has  been  made  that  modern 
road  building  methods  have  so  increased  over- 
head expense  that  they  have  accomplished  little 
saving.  This  may  be  an  exaggeration,  but  the 
elaborate  equipment  now  used  has  undoubtedly 
increased  the  overhead  to  such  a  degree  that 
steady  output  of  the  plant  is  essential  to  financial 
success. 

PRINCIPAL    CAUSES    OF    LOSS 

Heavy  losses  were  sustained  by  contractors 
doing  road  construction  last  year,  principally  on 
account  of  interruptions  to  their  work.  Their 
gangs  were  either  disorganized  or  held  on  the 
payroll  to  avoid  disorganization,  and  either  plan 
was  costly.  Hence,  whenever  the  machinery 
stops  the  unit  overhead  expense  leaps  upward. 

In  order  that  this  overhead  expense  may  be 
kept  within  reason  and  that  highway  costs  may 
be  estimated  with  profitable  accuracy',  it  is  es- 
sential that  contractors  have  equipment  capable 
of  maintaining  a  steady  flow  of  materials;  first, 
from  unloading  point  to  mixer  and,  second,  from' 
there  to  the  finished  road. 

.  .  .  The  slogan  of  the  designer  should  be 
"Make     the     machine     foolproof."        Increased 

Excerpts   from   paper  presented  at  the  sprinc  meetine 
Chicago    May  23.  to  26.  1921    of    the    American  loTietyot 
Mechanical    Engineers    by    General    R.    C     Marshall     Jr 
General  Manager  of  the  Associated   General    Contractors 
oi  America. 


strength  may  demand  heavier  parts  and  increased 
first  cost,  but  this  is  inconsiderable  compared 
with  the  loss  due  to  one  breakdown.  .  .  . 
The  majority  of  delays  are  traceable  to  three 
main  causes:  first,  lack  of  skilful  mechanics;  sec- 
ond, lack  of  standardization  in  design  and,  third, 
lack  of  accurate  information  concerning  the 
adaptability,  capacity  and  operation  of  machines. 
.  .  .  An  economical  solution  of  the  shortage 
of  good  operators  might  be  effected  by  establish- 
ing a  short  course  of  instruction  for  mechanics. 
During  winter  months  when  construction  is 
slack,  these  men  could  be  instructed  at  the  man- 
ufacturers' shops,  or  possibly  at  some  of  the  en- 
gineering schools.  In  either  case,  they  could  be 
instructed  to  operate  and  exercise  care  in  main- 
taining equipment.  Savings  effected  in  the  field 
by  competent  operators  would  amount  to  many 
times  the  cost  of  their  construction.  .  .  .  Road 
building  plants  are  generally  made  up  of  ma- 
chines from  half  a  dozen  different  manufacturers 
and  to  be  prepared  even  for  the  usual  run  of 
minor  field  repairs  on  all  machines  requires  a 
more  or  less  elaborate  machine  shop.  The  finan- 
cial burden  of  carrying  duplicate  units  or  a  suf- 
ficient number  of  spare  parts  is  too  great  for  an 
already  heavy  overhead,  and  in  order  that  this 
expense  may  be  held  within  reason,  greater  in- 
terchangeability  of  parts  should  be  possible.  .  .  . 
By  reducing  the  number  of  different  sized  bolts 
and  threads  to  a  minimum;  many  more  repairs 
could  be  made  at  the  site  of  operation  without 
even  necessitating  a  trip  to  the  job  machine  shop. 

COST    OF    DELAYS 

To  build  a  medium  sized  high-type  section  of 
highway  requires  a  daily  field  payroll  of  three  or 
four  hundred  dollars  and  an  overhead  of  probably 
another  hundred.  So  that  five  hundred  dollars 
per  day  is  not  an  unusual  cost.  An  employee 
cannot  be  laid  off  every  time  a  breakdown  occurs, 
and  since  the  overhead  goes  steadily  on,  fifty 
dollars  an  hour  may  be  considered  an  estimate 
of  the  Cost  of  equipment  delays.   .   .    . 

INFORM.\TIO>J    NEEDED 

The  third  pressing  need  of  road  builders,  and 
the  one  which  probably  results  more  frequently 
in  disaster,  is  a  lack  of  unbiased  and  authoritative 
information  concerning  the  adaptability,  capacity 
and  operation  of  machines.    .    .    . 

What  contractors  need  is  accurate  data  show- 
ing unfler  what  conditions  a  certain  tvpe  of  ma- 
chine is  suitable,  how  long  it  may  reasonably  be 
expected  to  last  and  what  output  it  can  deliver 
under  normal  working  conditions.  If  this  in- 
formation can  be  made  available,  construction 
companies  may  be  relied  upon  to  intelligently 
select  machines.  They  will  then  be  able  to  co- 
ordinate their  plant  and  estimate  their  costs. 

A  questionnaire  sent  to  a  hundred  manufac- 
turers in  1920  showed  that  they  possess  practi- 
cally none  of  this  needed  information.  A  few 
of  them  were  able  to  state  figures  for  deprecia- 
tion, but  the  figures  would  unquestionably  cause 
an  unwary  bidder  to  underestimate.  One  firm 
gave  twenty  years  as  the  average  life  of  a  slip 
scraper.  Yet  an  earth  mover  knows  that  constant 
use  of  a  slip  may  wear  it  out  in  a  season.    .    .    . 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Drive 
Wooden  Piles 


By  hand,  by  horses,  with  hoisting  engine, 
with  steam  or  air  hammers,  by  loading, 
jacking,  jetting,  screwing,  by  explosives  or 
by  combined  methods.  Loading,  testing, 
cutting  and  pulling. 


Wooden  piles  are  used  for  the  foundations  of 
buildings,  bridge  piers  and  abutments,  retaining  walls, 
sewers,  and  various  other  structures,  especially  in 
soft  or  wet  ground,  for  substructures  of  piers,  for 
river  and  harbor  vk-ork,  and  for  bridges  and  viaducts. 
They  are  also  used  for  temporary  and  semi-tempo- 
rary vifork,  such  as  the  support  of  derricks  and  heavy 
construction  plant,  and  for  false-work  for  bridges 
and  viaducts. 

When  driven  in  large  numbers  the  work  is  gener- 
ally done  with  special  or  standard  equipment  and  by 
trained  workmen,  thus  securing  greater  rapidity, 
efficiency  and  economy  than  can  be  expected  when 
only  a  small  quantity  are  driven  by  the  most  available 
method  and  the  one  that  involves  the  lowest  total 
cost,  although  the  cost  [)er  pile  may  be  much  greater 
than  that  of  those  driven  by  standard  methods  and 
appliances. 

If  the  piles  are  very  long  or  the  conditions  of 
driving  are  difficult,  or  their  functions  are  very  im- 
portant, their  selection,  proportioning  and  driving 
should  be  under  the  direction  of  experienced  engi- 
neers and  contractors.  In  the  vicinity  of  any  large  citv 
or  on  the  sea  coast  where  a  great  quantity  of  piles 
are  always  being  driven,  and  heavy  floating  construc- 
tion plants  are  easily  transferred  from  point  to  point, 
it  is  generally  easy  to  secure  the  driving  of  even  a 
limited  number  of  piles  by  specialists,  equipped  with 
abundance  of  plant  for  the  prompt  and  economical 
execution  of  the  work,  and  if  the  time  is  not  strictly 
limited  it  may  be  pfjssible  to  secure  a  price  for  the 
work  much  lower  than  could  be  done  by  the  ordinary 
general  contractor. 

In  general  construction  work  it  is  frequently  neces- 
sary to  drive  from  10  to  100  piles  at  inland  locations, 
where  seaboard  or  metropolitan  facilities  are  not 
available  and  the  ine.xperienced  contractor  may  be 
aided  in  solving  his  problem  by  the  following  outline 
of  general  elementary  practice  and  conditions. 


PILE  REQUIREMENTS 

.Almost  any  sound,  straight  timber  of  the  required 
dimensions  may  be  used  for  piles,  but  the  largest 
proportion  in  this  country  are  of  pine,  spruce  or  oak. 
The  dimensions  vary  from  a  diameter  of  4  to  8 
inches  at  the  tip  and  6  to  16  inches  at  the  butts,  with 
lengths  of  10  to  fiO  feet,  average  good  piles  being  13 
inches  diameter  at  the  butt  and  about  40  feet  long. 
For  extreme  requirements  they  may  be  imported 
from  the  Pacific  Coast  up  to  100  feet  or  even  more 
in  length,  but  the  extra  sizes  are  costly  and  difficult 
to  secure,  transport  and  handle.  Ordinarily  they  are 
round  timber  with  the  bark  on,  but  for  special  re- 
quirements they  may  be' treated  with  the  creosoting 
or  some  other  preservative  process.  Their  penetra- 
tion may  be  anything  short  of  the  full  length,  but 
they  are  generally  ordered  with  a  slight  excess  so 
that  a  foot  or  more  of  the  upper  portion  may  be  cut 
off.  which  is  likely  to  be  damaged  in  driving,  and  to 
insure  the  exact  elevation  of  the  top,  which  is  gen- 
erally close  to  the  surface  of  the  ground  or  the  bot- 
tom pit  in  which  they  are  driven,  if  on  dry  land, 
or  near  low  water  level  if  drive  in  the  water,  al- 
though for  various  purpwses  they  may  project  sev- 
eral feet  above  the  surface  of  the  ground  or  the 
water  to  form  a  complete  structure  instead  of  merely 
the  foundations  for  framed  timber  towers  or  tres- 
tles. 

PILE  LOADS 

For  piles  8  inches  or  more  in  diameter  at  the  tips, 
and  that  are  driven  to  a  refusal  of  1  inch  with  the 
last  few  blows  of  a  3,000  pound  hammer,  an  arbi- 
trary load  of  1500  tons  is  often  accepted.  The  safe 
bearing  capacity  of  the  piles  is  determined  by  test 
or  experiment  or  is  often  required  to  conform  to 
the  values  derived  from  the  formulae 

P  = — — ,  for  a  pile  driven  with  a  drop  hammer,  and 

s-fl 

2Wh 
P  =  for  a  pile  driven  with  a  single  acting  steam 

hammer,  where  P  is  the  safe  load  in  pounds,  W  the 
weight  of  the  hammei-  in  pounds,  h  the  fall  of  the 
hammer  in  feet,  and  s  the  penetration  under  the  last 
blow,  when  there  is  no  visible  rebound,  P  is  sup- 
posed to  be  l-()  of  the  load  causing  failure  of  the 
pile.  In  any  case,  if  their  service  is  important,  the 
behavior  of  the  piles  in  driving  should  be  closely 
noted  and  the  loading  or  the  number  and  location 
of  the  piles  modified,  if  necessary,  to  correspond 
with  the  indications  observed. 

.NUMBER,   ARRANGEMENT  AND   PENETRATION 

If  possible,  preliminary  investigation  should  be 
such   as   to   determine   the   length   of   the   piles   re- 
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quired,  and  they  should  be  ordered  to  correspond 
with  the  shortest  piles  driven  that  will  give  satis- 
factory results.  The  character  of  soil,  the  obstruc- 
tions below  the  surface,  and  the  depth  to  rock  may 
often  be  indicated  by  soundings  with  a  small  steel 
rod  driven  by  a  maul,  a  process  by  which  some  of 
the  concrete  pile  contractors  secure  data  for  estimat- 
ing in  advance  the  depth  to  which  their  piles  shall 
be  driven. 

For  most  purposes  the  pile  should  be  driven  until 
it  will  support  the  required  working  load  with  very 
little  settlement,  and  it  should  be  remembered  that 
unless  a  pile  reaches  to  hard  bottom  the  bearing 
capacity  is  likely  to  increase  considerably  within  a 
few  hours  after  the  driving  has  ceased,  especially  in 
very  soft  soil  where  a  long  pile  may  be  driven  to 
deep  penetration  with  great  ease,  and  after  the 
driving  has  stopped  is  likely  to  become  so  firmly 
fixed  in  position  that  it  requires  heavy  driving  to 
start  it  again.  It  is  almost  always  practicable  to 
closely  determine  the  bearing  value  of  a  pile  by  con- 
structing a  platform  on  it,  loading  it  with  a  known 
weight  and  taking  careful  measurements  and  records 
of  the  settlement  produced  by  the  progressive  and 
continued  loading. 

Excepting  for  clusters  and  for  daulphins  and  the 
like,  piles  should  not  be  driven  closer  than  2  or  3 
feet  apart  on  centers,  and  they  should  not  be 
driven  so  close  together  that  driving  one  pile  causes 
the  upheaval  of  an  adjacent,  previously  driven  pile, 
as  is  sometimes  the  case,  especially  in  sandy  soil. 

SHOES,   B.\XDS    AND   BR.-VCES 

Care  should  also  be  taken  not  to  injure  the  head  or 
the  point  by  injudicious  driving.  Piles  should  be 
loaded  not  only  in  accordance  with  the  bearing 
strength,  determined  by  the  formula,  but  also  with 
their  strength  considered  as  long  columns  if  they  are 
driven  in  very  soft  materials  or  are  very  much 
longer  than  their  penetration,  as  for  instance  when 
they  are  driven  through  deep  water  or  project  far 
above  the  surface.  In  the  latter  cases  they  should 
be  X-braced  as  thoroughly  as  f)Ossible  and  braced 
with  horizontal  top  and  bottom  struts  in  both  longi- 
tudinal and  transverse  directions,  thus  reducing  the 
unsupported  lengths  and  greatly  increasing  their 
strength  as  well  as  their  transverse  stability. 

Piles  may  be  driven  through  almost  any  kind  of 
earth,  clay  or  sand  to  considerable  depth  and  even  for 
several  feet  through  gravel  or  decomposed  soft  rock. 
In  the  latter  case,  or  if  they  are  likely  to  encounter 
obstacles,  their  points  should  be  protected  with  a 
cast  iron  shoe  or  with  steel  straps,  spiked  on.  In 
this  case  they  are  generally  pointed,  but  otherwise 
the  tips  are  ordinarily  cut  square.  If  the  driving  is 
hard,  the  butts  should  be  protected  by  a  welded  steel 
ring  like  a  ferrule,  closely  fitted  to  the  top  and  re- 
moved after  the  pile  is  driven,  or  they  may  be  pro- 
vided with  an  iron  or  steel  pile  cap  which  receives 
the  hammer  blow  and  protects  the  wood.  Other- 
wise the  heads  should  be  champered  for  2  or  .3  inches 
to  reduce  the  brooming  effect  of  the  impact. 

Generally  when  more  than  a  very  few  piles  are 
to  be  driven  at  one  location  it  is  best  to  provide  a 
movable  tower  a  few  feet  higher  than  the  length  of 
the  pile  and  a  hoisting  engine  to  handle  the  piles  and 
the  driving  mechanism  unless  the  piles  are  driven 
by  steam  or  air  hammer,  when  thev  mnv  be  handled 


with  a  derrick.  Or  if  they  are  driven  by  an  hy- 
draulic jet  or  some  special  method  that  may  eliminate 
the  necessity  of  a  tower. 

H.\ND    DRIVING 

For  very  light  service,  small,  short  piles  may  be 
driven  in  soft  ground  by  hand  with  mauls  or  batter- 
ing rams  or  in  holes  excavated  by  post  hole  augers 
in  earth  or  clay.  If  only  a  small  group  of  piles  or  a 
number  of  isolated  ones  are  to  be  driven,  this  method 
may  be  employed  or  a  small  tripod  derrick  or  light 
tower  may  be  built  and  equipped  with  a  hand  wind- 
lass operating  a  hoisting  line  that  passes  over  a  pulley 
on  the  top  of  the  tower  and  suspends  at  the  free  end 
an  iron  ram  or  hammer,  weighing  100  pounds  or 
more  that  is  usually  automatically  detached  when 
the  hammer  is  raised  to  the  highest  elevation,  allow- 
ing it  to  fall  freely  on  the  top  of  the  pile  that  is  guided 
in  the  framework  of  the  tower.  This  device  can  be 
easilv  modified  by  the  installation  of  a  gasoline  hoist- 
ing engine  to  replace  the  man  power.  In  the  late 
war  the  United  States  engineers  corps  developed 
portable  pile  drivers,  mounted  on  wagon  trucks,  with 
a  light  tower  and  drop  hammer  apparatus  that  drove 
short  small  piles,  chiefly  for  road  construction.  \\'ith 
a  hand  windlass  the  blows  are  slow  and  light  and  the 
cost  of  driving  is  excessive  although  there  is  little 
cost  for  the  equipment.  A  modification  of  this 
system  is  where  a  team  of  horses  is  used  to  hoist  the 
hammer.  They  are  generally  attached  directly  to  the 
hoisting  line  led  around  a  sheave  or  snatch  block, 
and  are  driven  straight  away  until  the  hammer  is 
released  and  falls  and  they  return  for  another  trip 
and  so  on.  In  an  instance  on  record,  as  many  as  30 
piles  were  driven  in  one  day  to  a  penetration  of  30 
feet  through  hard  clay  by  a  gang  of  six  men  and 
two  teams  and  drivers,  one  team  returning  while  the 
other  hoiste<l  the  hammer. 

(To  Be   Continued^ 


Payments  For  Dallas  Pavements 

The  present  plan  for  paying  for  paving  in  Dal- 
las, Texas,  requires  the  property  owners  to  pay 
for  the  pavement  in  front  of  their  holdings  and 
the  citv  to  pay  for  street  intersections;  except 
that  where  there  are  street  railway  tracks  the 
company  ])ays  for  paving  between  the  tracks  and 
for  two  feet  outside  of  the  tracks. 

Owing  to  the  depleted  condition  of  the  street 
improvement  fund,  the  city  will  be  unable  to  un- 
dertake any  new  paving  not  already  contracted 
for  unless  it  can  be  relieved  of  the  cost  of  the 
street  intersections.  For  this  reason  a  plan  is 
being  considered  by  which  the  property  owners 
would  have  added  to  the  cost  of  the  street  in  front 
of  their  property  the  cost  of  the  street  mtersec- 
tions  pro-rated  according  to  their  frontage.  It  is 
believed  that  this  plan  could  be  followed  out  only 
with  the  consent  of  the  property  owners  to  as- 
sume the  additional  cost.  One  objection  is  that 
raised  by  the  contractors.  They  are  required  to 
collect  payment  for  their  work  from  the  property 
owners,  the  citv  liens  on  the  property  being  avail- 
able tor  enforcing  collection  if  necessary.  They 
claim  that  even  though  property  owners  should 
consent  to  the  increased  cost,  the  liens  could  not 
be  used  for  enforcing  collection  of  such  additionii 
amount. 


July  2,  1921 


PUBLIC     WORKS 


Recent  Legal  Decisions 


HOLDING    OVER    BY    COUNTY    ROAD     ENGINEER 

The  Kentucky  Court  of  Appeals  holds,  in  an 
action  by  a  county  road  engineer  for  salary,  Bir- 
ney  v  Ballard  County,  227  S.  W.  168,  that  the 
Kentucky  statute  of  March  26,  1918,  amending 
Act,  March  23,  1914,  so  as  to  provide  that  the  term 
of  office  of  county  road  engineers  shall  begin  on 
January  1,  instead  of  October  1,  and  continue  un- 
til their  successors  are  appointed  and  qualified, 
and  providing  that  county  road  engineers  then  in 
office  should  continue  to  serve  until  January  1, 
1919,  unless  sooner  removed,  is  not  to  be  con- 
strued as  meaning  to  definitely  fix  the  time  at 
which  the  term  of  office  of  the  existing  officials 
should  expire,  so  as  to  prevent  him  holding  over 
until  the  appointment  of  a  successor,  under  the 
rule  that  where  one  is  holding  an  office  for  a 
specified  term  and  until  his  successor  is  elected 
and  qualified,  and  at  the  expiration  of  the  speci- 
fied term  no  one  capable  of  holding  the  office  has 
been  elected  or  qualified,  he  may  hold  over,  and 
the  period  between  the  expiration  of  the  specified 
term  and  the  time  when  his  successor  shall  be 
elected  and  qualified  is  as  much  a  part  of  his 
term  of  office  as  was  that  part  before  the  expira- 
tion of  the  specified  term.  During  such  period  he 
is  neither  a  usurper  nor  a  mere  de  facto  officer, 
but  is  a  de  jure  officer,  and  as  such  may  maintain 
an  action  for  his  salary. 


WHAT  CONSTITUTES  A   DURABLE   ROAD  UNDER  CALI- 
FORNIA   "GOOD    ROADS"    ACT 

The  California  Court  of  Appeals,  Third  District, 
holds.  Gammon  v.  McKevitt,  195  Pac.  726,  that  the 
purpose  of  the  California  "Good  Roads"  Act  is  un- 
questionably to  obtain  roads  of  a  durable  or  per- 
manent character,  and  thereby  prevent  a  waste  of 
public  funds  by  inefficient  road  construction.  Its 
requirements  are  therefore  that  all  main  highways 
to  be  constructed  and  all  improvements  to  be 
made  by  virtue  of  its  provisions  shall  be  of  a 
"durable  and  lasting  character."  Permanency  or 
durability  of  construction,  it  is  held,  does  not 
mean,  in  the  sense  used  in  the  statute,  merely  im- 
pregnability to  any  sort  of  an  attack  that  may  be 
made  upon  the  work.  These  terms  have,  how- 
ever, a  well  understood  meaning  in  the  public 
mind  and  in  the  minds  of  those  engaged  in  the 
construction  of  roads  adequate  to  meet  the  re- 
quirements of  modern  vehicle  traffic.  A  highway 
subject  to  be  inundated  by  flood  waters  during 
the  period  of  its  greatest  need  or  likely  to  be  over- 
laid with  great  depths  of  earth  in  the  execution 
of  state  or  federal  authority,  or  rendered  inacces- 
sible from  inevitable  cause,  would  not  be  such  a 
road  as  the  act  contemplates.  Durability  and 
lasting  character  must  be  considered  in  reference 
to  availability  for  public  travel  and  general  road 
purposes.  The  character  of  the  materials  used  in 
the  construction  of  a  durable  roadbed  would 
amount  to  nothing  if  it  was  to  become  overlaid 
with  masses  of  earthen  material  to  the  extent  that 
it  is  rendered  inaccessible. 


MUNICIPALITY     NOT      REQUIRED     TO     GUARD     GULLY 
NEAR    STREET    UNLESS    PROXIMITY    DANGEROU"= 

In  an  action  against  a  city  for  the  death  of  a 
child  who  was  drowned  in  a  gully  several  feet 
deep  situated  2  or  3  feet  from  one  of  the  city 
streets,  McComb  City  v.  Hayman,  87  So.  11,  the 
Mississippi  Supreme  Court  holds,  that  the  meas- 
ure of  a  municipality's  duty  in  the  maintenance  of 
its  streets  is  to  use  ordinary  care  to  keep  them  in 
a  reasonably  safe  condition  for  persons  using  or- 
dinary care  and  prudence;  and  its  liability  for  an 
injury  to  a  child  caused  by  a  defect  in  its  streets 
is  the  same  as  in  the  case  of  an  adult  injured 
by  such  defect  while  in  the  exercise  of  due  care. 
"This  duty  of  a  municipality  to  use  ordinary  care 
to  keep  its  streets  in  a  reasonably  safe  condition 
does  not  require  it  in  all  cases  to  keep  the  entire 
width  of  its  streets  open  and  safe  for  travel,  pro- 
vided the  portion  thereof  set  apart  for  travel  is 
wide  enough  to  be  safe ;  from  which  it  necessarily 
follows  that  a  city  is  under  no  duty  to  fill  up  or 
guard  a  gully  that  may  be  near  the  street  or 
traveled  part  thereof  unless  it  is  in  such  close 
proximity  thereto  that  a  traveler  passing  along 
the  street  and  using  ordinary  care  is  in  danger  of 
falling  or  being  thrown  into  the  gully  and  being 
injured  thereby,  Butler  v.  Oxford,  69  Miss.  618, 
13  So.  626.  Tested  by  these  rules,  it  is  manifest 
that  the  appellant  (the  city)  violated  no  duty  it 
owed  to  the  traveling  public  in  not  filling  up  or 
guarding  the  gully  in  which  the  child  was 
drowned." 

A  recovery  was  also  claimed  under  the  attrac- 
tive nuisance  doctrine  on  the  ground  that  the  child 
might  have  been  attracted  to  the  gully  by  the 
flowers  on  the  vines  which  covered  its  sides.  To 
this  the  court  gave  two  answers:  First,  in  order 
for  a  thing  dangerous  to  children  to  come  within 
the  attractive  nuisance  doctrine,  it  must  have  been 
artificially  created ;  and,  second,  there  was  no  evi- 
dence that  the  child  was  attracted  from  the  street 
to  the  gully  by  the  flowers. 


FRIGHTENING    HORSE    BY   CITY   CONTRACTOR'S   TRAC- 
TION   ENGINE— CITY    NOT    LIABLE    IN    ABSENCE 
OF    NOTICE 

In  an  action  against  a  city  and  its  sewer  con- 
tractor for  injuries  to  a  horse  frightened  by  the 
blowing  off  of  steam  by  the  contractor's  traction 
engine,  the  Iowa  Supreme  Court  in  Quenrud  v. 
Moore-Lieg  Const.  Co.,  181  N.  W.  16,  held  that 
the  city  was  not  liable  for  the  negligence,  if  any, 
of  the  contractor,  no  notice  to  the  city  of  the  al- 
leged nuisance  having  been  shown.  It  appeared 
that  the  construction  company  was  just  prepar- 
ing to  commence  the  work.  The  popping  or  blow- 
ing off  steam  was  the  first  occurrence  of  the  kind. 
It  was  not  shown  that  the  construction  company 
had  been  in  the  habit  of  doing  the  act  complained 
of,  or  that  it  would  ever  occur  again.  There  was 
no  element  of  permanent  nuisance ;  the  negligence 
charged  was  casual. 


18 


PUBLIC      WORKS 


Vol.  51,  No.  1 


NEWS  OF  THE  SOCIETIES 


JhIv  li:-15 — XATIOXAL  CONVEN- 
TION OF  REAL  ESTATE  BOARDS. 
Chicago. 

July  15 — NEW  ENGLAND  ASSOCI- 
ATION OF  COMMERCIAL  ENGI- 
NEERS. Annual  meeting.  Crown 
Hotel.    Providence.    R.    I. 

Aug.  10-13 — INTERNATIONAL  AS- 
SOCIATION OF  STREET  CLEANING 
OFFICIALS.  Annual  conference.  Ho- 
tel  La  Salle,   Chicago,   111. 

Aug.  23-25 — ^AMERICAN  ASSOCIA- 
TION OF  PARK  SUPERINTEND- 
ENTS Annual  meeting-.  Detroit. 
Mich.  Secretary.  Emmet  P.  Griffln. 
Superintendent  of  Park,  East  St. 
Louis.    111. 

Aug.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  .^S'SOCIA- 
TION.      Annual    meeting.    Flint.    Mich. 

Sept.  13-16 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport.  Conn. 
Secretary.  Frank  J.  Gifford,  715  Tre- 
ont  Temple,  Boston,  Mass. 

Sept.  as  (10  day*) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
tv-first  Regiment  Armory,  New  York 
City. 

Oct.  11-14— INTERNATIONAl^  AS 
SOCIATION  OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
Cfthev,  Municipal  Building.  Denver. 
Colo 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS 
Annual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll   Brown,   Valparaiso.    Ind. 

Oct.  31-lVov.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary. 
James  F,  Morgan.  Devonshire  St.. 
Boston. 

Nov.  14-18— -AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New  York   City. 


ENGINEERS'      SOCIETY      OK      I'ENN. 
SYl,V.\NI.\ 

At  the  annual  meeting  of  this  so- 
ciety on  June  13  in  Harrisburg  it  was 
reported  that  the  society  now  has  more 
than  600  members.  New  officers  of  the 
society  installed  at  the  meeting  were : 
President.  Richard  V.  McKay,  super- 
intendent of  the  blast  furnaces  of  the 
Steelton  plant ;  vice-presidents,  Theo- 
dore E.  Seelye,  of  Harrisburg,  and 
Crosby  Toppan,  of  Chambersburg ; 
treasurer,  Harry  T.  Neale,  of  Harris- 
burg; and  secretary.  Howard  E.  Moses, 
of  Harrisburg.  The  board  of  directors 
comprises  the  above  officers  and  also 
W.  G.  Rauch  H.  E.  Ehlers,  W.  S. 
Baldwin,  R.  B.  Abbott.  R.  D.  Gilles- 
pie, William  D.  Uhler.  Fifford  Pinchot, 
F.  M.  Masters  and  J.  W.  Shcperdson. 


SOUTH     CAROI.INA     GOOD     RO.\DS 
ASSO(I.\TIO\ 

A  number  of  citizens  met  in  Colum- 
bia, S.  C,  on  May  18,  and  formed  the 
South  Carolina  Good  Roads  Associa- 
tion, the  purpose  of  which,  as  stated 
in  its  constitution,  is  to  conduct  an 
educational  campaign  in  the  state  in 
the  interest  of  good  roads  and  to  pro- 
mote legislation  to  secure  better  high- 
ways. The  following  officers  were 
elected :  President.  Lang  D.  Jenning, 
of  Sumter ;  first  vice-president.  Dr. 
George  B.  Cromer,  of  Newberry;  and 
second  vice-president.  W.  C.  Miller,  of 
Chester. 


SOCIETY    OF    TEBMIN  VI.    KNtil- 
NEERS 

The  Society  of  Terminal  Engineers, 
at  a  meeting  held  in  New  York  on 
May  10,  elected  the  following  officers ; 
President,  R.  H.  McLain ;  vice-presi- 
dents, B.  F.  Cresson,  Jr.,  Maurice  W. 
Williams,  M.  A.  Long  and  Charles  C. 
Hurlbut ;  treasurer,  W.  J.  Barvey ;  and 
secretary,  J.  H.  Leonard. 


CAIV.'IDIAN      SECTION,      AMERJCAN 
WATER    WORKS    ASSOCIATION 

On  June  4,  the  Canadian  section  of 
the  A.  W.  W.  -A.  held  its  annual  meet- 
ing at  Niagara  Falls,  Ont.  The  morn- 
ing session  was  devoted  entirely  to 
business,  and  the  following  officers 
were  elected  for  the  ensuing  year ; 
Chairman,  R.  C.  Harris ;  vice-chairman, 
H.  G.  Hunter ;  secretary-treasurer,  C. 
D.  Brown;  and  trustee.  James  J  Sal- 
mond.  In  the  afternoon  a  very  valu- 
able paper  was  read  by  R.  C.  Snowden 
on  the  "Manufacture  of  Liquid  Chlo- 
rine." which  called  forth  much  inter- 
esting discussion.  In  fact,  this  dis- 
cussion continued  so  long  that  the 
other  paper  on  "Water  Supply  Sys- 
tems of  the  Niagara  Peninsula,"  which 
was  to  have  been  read  by  F.  A.  Dallyn 
was  omitted,  but  will  be  published  so 
as  to  be  available  to  members  of  the 
association.  The  meeting  ended  with  a 
visit  tp  the  Queenston-Chippawa  canal, 
where  the  members  were  shown  about 
the  work  as  guests  of  the  Niagara 
water  commissioners. 


.\MERICAN    SOCIETY   OF   MECH.\NI. 
C.\I,   ENGINEERS 

The  Regional  Meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers, 
which  was  to  be  held  in  Cleveland  on 
June  13th  and  14th,  has  been  postponed 
to  October.  The  exact  date,  place  of 
meeting,  speakers,  etc.,  will  be  an- 
nounced later. 


PERSONALS 


Sprague,  N.  S.,  has  terminated  his 
services  as  city  engineer  of  Pittsburgh, 
and  has  opened  general  engineering  of- 
fices at  808-810  Wabash  building,  Pitts- 
burg,   Pa. 

Hunt,  J.  R.,  has  been  appointed  road 
engineer  of  Wyoming  county.  West 
Virginia. 

Smith,  E.  S.,  formerly  director  of 
public  service,  Youngstown,  Ohio,  has 
been  appointed  chief  engineer  of  the 
Ohio    State    Highway   Commission. 

Bcgg,  W.  A.,  town  planning  engineer. 
Department  of  Municipal  .Affairs, 
Saskatchewan,  has  been  appointed  di- 
rector of  town  planning  to  succeed  M. 
B.  Weeks. 

Verner,  E.  H..  has  been  appointed 
acting  district  engineer  for  District 
No.  4.  Department  of  Public  Works. 
British  Columbia,  with  headquarters  at 
New  Westminster. 


Ballew,  Ralph  D.,  has  been  appointed 
city  manager  of  Sturgis,  Mich. 

Davisson,  William  Henry,  of  the  In- 
terstate Commerce  Commission  at  San 
Francisco,  Cal.,  died  at  Oakland,  Cal., 
on  May  3,  1921. 

Mylchreest,  Joseph  W.,  has  been 
made  city  engineer  of  Middletown, 
Conn. 

Qawson,  Curtis  Y.,  of  Salt  Lake 
City,  has  been  appointed  district  engi- 
neer for  Weber  county,  Utah,  in 
charge  of  state  road  work. 

Pihlfeldt,  Thomas  G.,  city  bridge  en- 
gineer of  Chicago,  who  was  dismissed 
last  year  on  charges  which  led  to  a 
protest  by  the  American  Association 
of  Engineers,  was  reinstated  recently 
by   the    city    civil    service    commission. 

Kemmish,  N.  A.,  of  York,  Neb.,  has 
been  appointed  city  manager  of  Alli- 
ance, Neb. 

Stephens,  U.,  formerly  county  engi- 
neer of  BalUnger,  Texas,  has  been  ap- 
pointed highway  engineer  of  Road  Dis- 
trict No.  2  of  Hill  county,  Texas,  with 
office  at  Itasca,  Texas. 

Rhodes,  Fred  A.,  has  been  re-elected 
manager  of  operations,  city  engineer 
and  street  superintendent  of  San 
Diego,  Cal. 

Lyons,  Lawrence,  of  Brook,  Ind.,  has 
been  appointed  director  of  the  Indiana 
State  Highway  Department. 

Stinchfirld,  M.  J.,  Jr.,  has  been  ap- 
pointed assistant  state  engineer  of  In- 
diana to  take  charge  of  the  drainage, 
stream  pollution  and  water  power  prob- 
lems of  the  state. 

Chambers,  John,  city  engineer  of 
Louisville,  Ky.,  has  been  appointed 
chief  engineer  and  superintendent  of 
the  Louisville  Water  Co. 

Campbell,  Neil  M.,  city  engineer  of 
Lake  Forest,  111.,  will  engage  in  private 
engineering  and  surveying  practice,  in 
addition  to  his  duties  as  city  engineer. 

Manley,  R.  G.,  has  been  appointed 
city  engineer  and  superintendent  of 
streets  of  Upland,  Cal. 

Maloney,  Frank,  has  been  appointed 
state  highway  engineer  of  Arkansas, 
to  succeed  V.  P.  Knott. 

Glominski,  J.  A.,  is  now  highway  en- 
gineer. United  States  Bureau  of  Public 
Roads,  at  St,  Paul,  Minn. 

Higgins,  Lafayette,  state  sanitary  en- 
gineer, Iowa  State  Board  of  Health, 
since  1908,  has  resigned. 

Tyler.  R.  G..  has  resigned  as  city  en- 
gineer of  Paris,  Texas,  to  become  dean 
of  engineering  at  the  University  of 
Oklahoma,  Stillwater.  Okla. 

Seavey,  Clyde  L..  has  been  appointed 
city  manager  of   Sacramento.  Cal. 

Brewer,  T.  M.,  has  been  appointed 
citv  engineer  of  Viroqua,  Wis. 

kringel,  .'August  E.,  has  been  ap- 
pointed city  engineer  of  Green  Bay, 
Wis. 

Williams.  Friend  P..  special  deputy 
state  engineer  of  New  York,  has  been 
appointed  secretary  of  the  New  York 
State  Water  Power  Commission. 

Reid.  Joseph  Y.  L..  'has  been  ap- 
pointed superintendent  of  the  Trenton, 
N.  I.,  filtration  plant. 

Morse,  S.  T.,  city  engineer  of  Car- 
linville.  111.,  and  formerly  county  engi- 
neer of  Macoupin  county,  was  killed  in 
an  automobile  accident  on  June  3. 
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Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installaticns 


SCHUTTLER    DUMP    WAGOVS 

Dump  wagons  manufactured  by  the 
Peter  Schuttler  Company  are  designed 
for  road  making,  excavating,  grading, 
paving  and  hauling  building  materials 
generally.  They  are  made  of  highest 
grade  materials  and  workmanship,  with 
details  developed  by  more  than  70 
years'  experience  in  their  manufacture. 
The  1%-yard,  2,100-pound  grading 
dump  wagon  has  a  white  oak  body  with 
full  cut  under  gears  so  that  the  wagon 
may  be  turned  in  its  own  length.  The 
neck  is  exceptionally  strong  and  is  re- 
inforced and  is  lined  inside  and  outside 
with  steel.  It  is  dumped  by  a  locked 
foot  lever  that  opens  and  closes  the 
doors  tightly.  The  capacity  of  the  box 
may  be  increased  to  2  yards  by  the  use 
of  a  %-yard  extension  top  if  desired. 
Chicago  2-yard  and  3-yard  dump 
wagons  have  the  same  general  features 
as  the  l%yard  wagon  and  the  thick- 
ness of  the  white  oak  bodv  Is  increased 
to  1%  and  1%  inches.  Like  the  smaller 
wagons,  they  are  equipped  with  inter- 
locking centerplates  that  keep  the  front 
gear  in  position  at  all  times.  They  are 
furnished  with  special  reducing  bear- 
mgs  or  plain  axles  as  desired.  The 
hinges  are  made  of  specially  refined 
wrought  iron  and  extend  across  the  full 
width  of  the  bottom.  The  front  gear 
is  equipped  with  patent  oscilating  plates 
to  keep  the  body  level  when  the  front 
wheels  pass  over  irregularities.  The 
dump  chains  are  connected  by  a  pat- 
ented equalizing  device  to  distribute  the 
weight  of  the  load  equally  to  each  chain 
and  make  it  possible  to  positively  close 
one  door  in  advance  of  the  other,  in- 
suring an  absolutely  tight  bottom. 


ARRANGEMENT  OF  DR.\G  LINE  CABLEWAY,  EXCAVATOR  AND 
MAST    HEAD 


PL.\NTS    FOR    \V.\SHIXG    S.4ND    AND 
GRAVEL, 

Catalog  440,  issued  by  the  Link  Belt 
Company,  describes  the  theory  and  gen- 
eral equipment  for  washing,  screening, 
and  sizing  sand  and  gravel,  and  lists 
the  equipment  manufactured  in  the  dif- 
ferent plants  of  the  Link  Belt  Com- 
pany and  of  the  Raymond  W.  Dull 
Company,  which  has  been  acquired  for 
the  former.  Descriptions  of  cylindri- 
cal and  conical  screens  of  various  types 
are  illustrated,  all  made  with  longitu- 
dinal joints  enabling  them  to  be  in- 
stalled for  repair  without  disturbing 
the  shaft  on  which  several  sections  are 
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continuously  mounted.  Besides  screens 
made  with  circular  holes  punched  in 
steel  plates  and  forming  simple  cylin- 
drical segments  bolted  together  and  to 
an  inner  framework,  there  are  screens 
made  with  segmental  flange  plates  bolt- 
ed to  an  exterior  framework  having 
panels  that  can  easily  be  replacd.  An- 
other type  of  screen  is  made  with  a 
basket  work  pattern  of  transverse  and 
longitudinal  bars  bolted  together  for 
certain  kinds  of  stone  screens.  Cylin- 
drical scrubbers  with  lifting  vanes  to 
agitate  the  materials  are  sometimes  in- 
stalled at  the  upper  end  of  a  line  of 
screens,  the  lower  end  of  which  termi- 

nates    in    an    automatic    conical 

and  separator,  which  is  made 
with  diameters  of  60  to  72 
inches,  having  capacities  of  650 
and  of  1.000  gallons  of  water 
per  minute.  There  are  special 
steel  loading  spouts  and  valves 
to  he  attached  to  storage  bins 
and  duplex  screen  gates  for  the 
same  purpose. 

The  Style  "D"  improved  drag 
line  cableway  excavator  bucket 
is  used  for  delivering  sand  and 
gravel  to  the  washing  plant  and 
can  be  installed  with  a  trolley 
operating  on  a  cable  run  to  the 
top  of  a  mast  and  equipped  with 
a  two-drum  hoisting  engine. 
The  bucket  has  a  hinged  rear 
end  discharge  gate  which  opens 
automatically  when  the  dump 
trolley  engages  the  dump  cast- 
ing, causing  the  wire  rope  con- 
nection to  lift  the  gate.  Steam 
hoisting  engines,  belt  conveyors, 
bucket  elevators,  centrifugal 
pumping  plants,  storage  bins, 
feeders  for  elevators  and  hop- 
pers  for  loading  and  unloading 
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The  Rudolf  M.  Hansen  Co.,  of 
Green  Bay,  Wis.,  has  added  to  its  pres- 
ent activities  road  construction  and 
structural  steel  work,  especially  bridge 
construction,  all  of  which  will  be  in 
charge  of  F.  A.  Torkelson,  formerly 
city  engineer  of  that  city. 

The  Harry  M.  Hope  Engineering 
Co.,  of  Boston,  has  established  offices 
in  Montreal  to  handle  its  Canadian 
business.  George  W.  Saunders  is  Ca- 
nadian manager. 


RECIPROCATING  FEEDER 


cars  and  trucks  are  illustrated.  Loco- 
motive cranes  and  grab  buckets  are  also 
shown  and  a  number  of  views  are  given 
of  commercial  sand  and  gravel  plants 
equipped  with  Link  Belt  Apparatus. 

CENTRIFVLGAL,     PIMPS 

Single  gauge  double  suction  volute 
centrifugal  pumps,  designed  and  man- 
ufactured by  the  Dayton-Dowd  Co., 
are  illustrated  in  bulletin  244.  that  gives 
specifications  and  descriptions  of  a 
large  line  of  pumps  fitted  for  water 
works,  sewage,  fire  protection,  circu- 
lation, boiler  feed,  hydraulic  pressure, 
irrigation,  booster  service  and  other 
purposes.  They  are  of  the  non-over- 
loading pipe,  designed  so  that  the 
power  consumed  under  any  varying 
conditions  will  not  exceed  the  power 
required  under  normal  operation,  and 
thus  prevents  serious  overloading  of 
the  motor. 

The  bronze  impellers  of  the  enclosed 
double    suctioned    type    have    separate 
bronze  wearing  rims  shrunk  on  the  hub. 
and  are  enclosed  in  a  main  casing,  the 
lower   part  of   which   is   cast  separate, 
integral    with    suction     and    discharge 
openings,  while  the  upper  part,  which 
is  flange  bolted  to  it  and  easily  remove- 
able,  forms  a  cover  provided  with  wa- 
ter seals,  vent  and  eye  bolts  for  lifting. 
The  joint  between  the  upper  and  lower 
part     is     gasketted,     water     tight,     and 
perfectly  aligned  by  tapered  dowel  pins. 
The  pumps  are  well  adapted  for  di- 
rect connection  to  electric  motors  and 
for  small  capacities  against  high  heads, 
can  be  direct  connected  to   steam  tur- 
bines   for    single    stage    or    for    multi- 


stage service.  They  are  also  made  with 
direct  connection  to  gas  engines  and 
to  be  belt  or  gear  driven.  These  pumps 
are  suitable  for  delivering  large  quan- 
tities of  water  against  comparatively 
low  head  for  drainage  or  irrigation 
service.  The  catalog  contains  illustra- 
tions of  various  types  and  of  installa- 
tions of  groups  of  pumps  at  the  Hog 
Island  Shipyard  and  elsewhere,  and 
has  convenient  tables  of  speed,  and  of 
friction  of  water  in  pipes  of  %  to  48- 
inch  diameter. 


The  Tucker-Day  Machinery  &  Sup- 
ply Co.  has  been  formed  by  George 
Day,  formerly  sales  manager  of  M. 
Beatty  &  Sons,  of  Welland,  Ont.,  and 
D.  S.  Tucker,  of  the  Liberty  Manufac- 
turing Co..  Pittsburgh.  The  firm,  with 
head  office  in  the  National  Building, 
Cleveland,  Ohio,  will  handle  a  line  of 
hoisting  engines,  derricks,  locomotive 
cranes,  wire  rope  and  other  contract- 
ing equipment. 


INDUSTRIAL  NOTES 


Edgar  S.  Genstein,  formerly  metal- 
lurgist for  the  Treadwell  Engineering 
Company,  Easton.  Pa.,  is  now  head  of 
the  Technical  Service  Company,  just 
organized  at  .•\llentown,  Pa.,  for  the 
purpose  of  furnishing  consulting  and 
sales  service  in  chemistry  and  metal- 
lurgy.   

The  Byers  Machine  Co.,  of  Ravenna, 
Ohio,  has  opened  direct  sales  offices  for 
its  cranes  and  hoists ;  one  at  30  Church 
street.  New  York  City,  with  F.  W.  S. 
Elmes  as  district  manager,  and  the 
other  at  700  Rialto  building,  St.  Louis, 
with  Frank  E.  Miner  as  district  man- 


nie  Clyde  Iron  Works  Sales  Co.,  of 
Duluth,  Minn.,  has  announced  three 
new  agency  connections  in  the  eastern 
part  of  the  United  States;  these  being 
Edelen  &  Co..  Philadelphia.  Pa. ;  Queen 
City  Supplv  Co..  Cincinnati^.  Ohio ;  and 
Waldo  Bros.  &  Bond  Co.,  Boston, 
Mass. 


C  S  16-INCH  CENTRIFUG     i 
TRIG  MOTOR.  DESIGNED  Full 


DIRECT  CONNECTED  TO  ELEC- 
I'.M.  70  FOOT  HE.VD.  690  R.P.M. 


The  American-LaFrance  Fire  En- 
gine Company  has  contracted  with  the 
Inter-State  Machine  Products  Com- 
pany, of  Rochester,  N.  Y.,  for  the  ex- 
clusive sales  rights  on  Sterling  sirens 
for  fire  department  use. 

The  Sterling  siren  possesses  many 
advantages  that  cannot  be  obtained 
from  a  steam  whistle  or  fire  bell,  and 
produces  a  weird  noise  that  is  instantly 
identified  by  all  members  of  volunteer 
fire   departrnents. 

Connery  &  Co.,  Inc.,  Philadelphia. 
Pa.  have  just  completed  their  plant 
after  partial  destruction  by  fire  and 
are  now  on  production  basis  again, 
having  stocked  over  600  kettles  of  all 
their  styles  ranging  in  capacity  from 
10  to  500  gallons.  They  have  issued  a 
new  catalog  and  specification  on  their 
styles  and  are  ready  for  immediate 
demands  in  any  quantities.  All  their 
heaters  are  double  electrically  welded 
throughout  and  are  guaranteed  not  to 
leak.  A  few  of  their  styles  are  also 
being  constructed  with  their  new  pat- 
ented steel  rib  which  had  eliminated 
the  buckling  sides  on  certain  types  of 
construction. 

The  Good  Roads  Machinery  Com- 
panv  moved  its  general  sales  office  from 
821  Bulletin  building.  Philadelphia,  Pa., 
to  Kennett  Square.  Pa  on  Jvine  25. 
All  correspondence  should  be  ad- 
dressed to'  Kennett  Square,  Pa. 

The  Steel  Fabricating  Corporation 
has  completed  its  new  works  and  gen- 
eral offices  at  Michigan  City.  Tnd.,  and 
has  removed  its  executive  headquarters 
from  Harvey,  III.,  to  that  city. 

The  last  meeting  prior  to  summer 
adjournment  of  the  Engineering  Ad- 
vertisers' Association  took  place  at  the 
Great  Northern  Hotel,  Chicago,  on 
June  7th.  Charles  Piez,  president  of 
the  Link-Belt  Co..  gave  a  talk  on  "Ad- 
vertising and  Selling  from  an  Execu- 
tive's Viewpoint." 

The  third  annual  convention  of  the 
National  Lime  .Association  was  held 
June  15-17  at  the  Hotel  Commodore, 
New  York  City. 
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Hetch-Hetchy  Aqueduct  Tunnel 


Excavating,   timbering  and  mucking  in   10-foot  3-inch  rock  tunnel   18  miles 
Long.    Construction  from  four  portals  and  two  shafts. 


The  Hetch-Hetchy  reservoir  in  the  Sierra  Neva-     outside    of   the    neat    line,    and    provided,    where 
da  mountains,  in  the  valley  of  the  Tuolumne  river,     necessarj-,-  with  permanent  lagging 


150  miles  from  the  city  of  San  Francisco,  will  im 
pound  112  billion  gallons  of  water  to  furnish  daily 
supply  of  four  hundred  million  gallons  to  the  city 
and  eventually  to  develop  more  than  280,000  h.  p. 
of  hydro-electric  energy,  utilizing  only  a  fraction 
of  the  potential  power  due  to  the  hydraulic  head 
of  about  3,(jOO  feet  between  the  dam  and  the  city. 
About  twelve  miles  below  the  dam,  at  an  ele- 
vation of  3,350  feet  above  the  city,  the  water  en- 
ters an  aqueduct  tunnel  18  miles  long,  which 
passes  under  two  loftv 
sections  about  4' 


Excavation  of  the  short  section  of  the  tunnel 
is  proceeding  at  the  headings  from  the  two  por- 
tals only,  because  the  depth  of  the  tunnel  below 
the  surface  of  the  mountain  is  too  great  for  in- 
termediate shafts.  The  longer  section  is  under 
construction  from  the  portals  and  from  two  shafts. 

The  rock  encountered  is  very  hard  granodion- 
ite,  schist  or  quartzite,  requiring  aljout  30  pounds 
of  dynamite  per  lineal  foot  of  tunnel.     Full  size 


headings  are  driven  with  18  to  24  holes,  charged 
lofty   mountain   peaks  in  two     with  70  to  100  pounds  of  60  to  80  per  cent  dyna 
a.nd  13 K'  miles  long:  separated     mite,   and   making   an   advance   of   about   5  'feei 

only  by  a  very  narrow  valley  between  the  peaks.      ])er  round. 

The    tunnel,    which    i 


feet 


driven  through  rock, 
has  a  horseshoe  shape 
cross  section  10  feet  3 
inches  high  and  10  feet 
3  inches  wide,  is  lined 
with  concrete  of  a  min- 
imum thickness  of  6 
inches,  has  a  cross  sec- 
tional area  of  87.94 
square  feet,  and  is  de- 
signed to  carry  400,- 
700,000  gallons  of  water 
daily  at  a  velocity  of 
7.15  feet  per  second. 

The  neat  line  encloses 
a    cross    sectional    area 


aiefiaJS 
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of  105.63  square  feet,  for  which  amount  of  exca- 
vation payment  is  made,  amounting  to  3.91  cubic 
yards  per  lineal  foot  of  tunnel,  with  correspond- 
ing allowance  of  0.655  yards  of  concrete  lining, 
no  payment  being  allowed  for  quantities  outside 
the  neat  line.  The  hydraulic  radius  is  2.60  feet 
and  the  hydraulic  gradient  is  0.00125.  The  coef- 
ficient of  roughness  in  the  Chezy  formula  ' 


.-\bundance  of  stan- 
dard plant  has  been  in- 
stalled, including  mo- 
tor-driven L  a  i  d  la  w 
feather  -valve  compres- 
sors :  rotary  blowers 
with  20-inch  air  pipes ;  ' 
storage  battery  locomo- 
tives with  charging  ap- 
paratus ;  side  dump, 
roller  bearing  tunnel 
cars  ;  Water  -  Leyner, 
.Sullivan  and  Waugh 
rock  drills,  and  a  My- 
ers -  Whaley  mucking 
machine.  The  last  is  of 
sturdy     construction 


with  a  \-cry  heavy  bucket  mounted  on  arms  with 
both  circular  and  straight  lin<j  motions  that  en- 
able it  to  simulate  the  operations  of  hand  shovel- 
ing, the  bucket  first  being  crowded  into  the  muck, 
then  lifted,  then  moved  backwards  over  the  top  of 
the  machine  and  reversed,  emptying  into  a  short 
conveyor,  which  in  turn  discharges  into  the  dump 
is  as-     car  at  the  rear.  The  machines  are  reported  to  ef- 


sumed  to  be  0.014,  and  the  constant  g  to  be  125.5.     feet  considerable  economv  in  handling  the  muck 
\\  here  timbering  is  required,  it  is  shown  in  the     besides   expediting  the  vvork  bv   doing  it   much 
drawings   as   permanent   8-segment  .bents,    clear     more  rapidlv  than  could  be  done  bv  hand 
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Big  Creek  shaft,  575  feet  deep  to  tunnel  grade, 
has  been  extended  71  feet  more  to  a  total  depth  of 
646  feet  to  provide  for  a  sump  and  a  dumping 
pocket  where  the  muck  is  loaded  by  gravity  from 
the  tunnel  cars  to  the  hoists.  Also  a  rock  cham- 
ber has  been  excavated  at  tunnel  grade  alongside 
the  shaft,  to  provide  storage  for  equipment.  Du- 
plicate installations  of  double-drum,  motor-driven, 
reversible  hoists  were  installed  at  this  and  at  the 
other  shaft  to  provide  for  simultaneous  workings 
from  both  headings.  At  the  Big  Creek  shaft  a 
heavy  flow  of  ground  water  was  encounterd  300 
feet  below  the  surface  and  was  collected  in  a 
sump  at  a  depth  of  330  feet.  Water  entering  be- 
low this  level  is  separately  collected  in  the  lower 
sump  and  pumped  the  full  length  of  the  shaft. 

The  muck  hoisted  from  the  shaft  is  dumped 
into  elevated  storage  bins  with  inclined  bottoms 
and  vertical  sliding  gates  operated  by  pneumatic 
cylinders  to  deliver  the  muck  to  dump  cars  on  the 
surface  track. 

The  work  is  being  executed  under  the  direction 
of  M.  M.  O'Shaughnessy,  city  engineer  of  San 
Francisco. 
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Increased  Highway  Construction  in 
New  York 

Since  January  1  the  New  York  State  Highway 
Department  has  let  ninety-seven  contracts  for  the 
construction  of  387  miles  of  state  controlled  high- 
ways which  will  keep  more  than  7,000  men  em- 
ployed and  represent  a  total  cost  of  about  $14,- 
S83,000.  About  140  miles  of  road  already  have 
been  finished,  seventy-three  of  which  are  con- 
crete 18  feet  or  more  in  width,  thirty-five  bitu- 
minous macadam  and  the  remaining  consist  of 
other  types. 

It  is  planned  ultimately  to  have  approximately 
11,000  miles  of  improved  highways  in  this  state, 
of  which  about  8,000  miles  are  now  in  existence. 
It  is  intended  to  complete  the  remaining  3,000  in 
six  years.  At  present  plenty  of  labor  is  available 
that  is  more  efficient  than  for  the  last  few  years 
and  can  be  hired,  in  some  places,  for  30  or  40 
per  cent  less  than  last  year. 


Does  State  or  Municipal 
Ownership  and  Opera- 
tion Pay? 


By  Frederic  I.  Wiuslow'' 


An  answer  in  the  affirmative  as  shown  in 
the  experience  of  the  Metropolitan  District 
Commission  of  Massachusetts  in  the  oper- 
ation for  ten  years  of  two  hydro-electric 
plants. 


MUCK  BINS  WITH  COMPRESSED  AIR  GATES  AT  BIG 
CREEK   SHAFT 


When  the  Wachusctt  dam  at  Clinton,  Mass., 
was  designed  in  1895,  there  was  planned  a  hydro- 
electric plant  to  be  operated  with  the  water  sent 
to  Boston,  supplying  that  city  and  seventeen 
other  municipalities.  As  this  water  is  all  sent 
through  the  older  Sudbury  system,  there  was  also 
planned  some  years  later  to  be  installed  at  the 
Sudbury  dam,  a  second  power  plant  so  that  all 
ihe  water  would  be  twice  used  for  power.  The 
second  plant  was  built  19  years  after  the  gate- 
house in  which  it  was  installed,  and  some  very 
careful  work  had  to  be  done  to  fit  the  machinery 
to  the  existing  conditions. 

The  total  amount  of  water  now  used  daily  nat- 
urallv  varies  from  week  to  week,  but  is  about 
127.000,000  gallons  per  day.  The  fall  utilized  at 
Clinton  is  about  96  feet,  and  at  Sudbury  dam, 
two  falls  of  about  36  and  65  feet  are  utilized. 

As  is  well  known  in  water  works  practice,  the 
loss  of  head  between  the  source  of  supply  and  the 
point  of  final  consumption  is  almost  unavoidable, 
and  is  a  cause  of  considerable  anxiety  to  engi- 
neers.   In  this  case  the  loss  between  the  Wachu- 

'Division  and  Consulting  Engineer,  Framingham,   Mass. 
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sett  reservoir  at  high  water 
and  Chestnut  Hill,  where  the 
water  reaches  the  pumps,  is 
260  feet.  The  Roman  engi- 
neers overcame  this  difficulty 
by  building  their  aqueducts 
at  a  straight  grade,  involving 
high  structures  across  val- 
leys and  involving  enormous 
expense,  which  would  be 
prohibitory  in  these  days.  Of 
course  the  Romans  also 
lacked  the  knowledge  neces- 
sary to  cast  large  pipes  to 
cross  valleys  under  a  head,  so 
that  they  had  no  alternative. 
At  the  Wachusett  dam  the 
larger  plant  of  the  two  was 
built  and  put  in  operation  in 
1911.  It  consists  of  four  1,200 
h.  p.  hydraulic  turbine  units, 
of  the  spiral  case,  horizontal 
shaft  type,  each  directly 
coupled  to  a  1,000  kilowatt, 
60  cycle,  three  phase,  13,800 

volt,  alternating  current  generator,  to  be  used  in 
exciting  the  main  generator.  The  cost  of  this 
plant,  including  four  Venturi  meters,  was 
$12.^,100.48. 

The  receipts  and  earnings  from  this  plant  have 
been  as  follows: 

Maintenance 

8995.66 

8989.75 

8969.46 

8125.47 

14633.72 

16948.98 

20522.49 

24162.36 

27778.14 


Year 

Receipts 

1912 

30465.66 

1913 

33096.27 

1914 

38004.69 

1915 

26252.29 

1916 

34231.63 

1917 

37269.46 

1918 

44145.25 

1919 

40491.12 

1920 

51390.23 

Profit 
21470.00 
24106.52 
29035.23 
18126.83 
19597.91 
20320.48 
23623.76 
16328.76 
23612.09 


Days  Run 
261 
276 
286 
241 
297 
299 
298 
279 
289 

The  plant  at  the  Sudbury  dam  was  finished  and 
operation  begun  in  September,  1916.  Consider- 
able difficulty  was 
experienced  in  de- 
signing the  units  to 
fit  the  contracted 
space  available  in  the 
old  gatehouse,  and 
trouble  was  antici- 
pated from  the  neccs- 
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sity  of  discharging  water  from  the  wheels  through 
long  pipes  at  a  high  velocity,  and  the  manufac- 
turers refused  on  this  account  to  furnish  any 
guarantee  of  efficiency  of  wheels  in  place,  and  all 
invitations  for  bids  on  this  basis  were  withdrawn 
and  were  later  received  under  revised  plans  and 
specifications. 

This  plant  consists  of  one  30-inch  1,000  h.  p., 
and  two  24-inch,  300  h.  p.  vertical  shaft,  hydrau- 
lic turbines,  directly  connected  to  one  9()0-kilo- 
volt-ampere  and  two  275-kilo-voit-ampere  alter- 
nating current  generators. 

Two  12S-volt  direct  current  generators  are  in- 
stalled, each  of  sufficient  capacity  to  furnish  ex- 
citation for  the  three  main  generators  under  max- 
imum load,  one  directly  connected  with  an  elec- 
tric motor,  the  other  directly  connected  to  top  of 
shaft  of  the  900-K-V-A  generator. 

The  30-inch  turbine  is  operated  by  water  dis- 
charged  from   Sudbury   reservoir  into   Framing- 
ham  reservoir  No.  3  and  the  two  24-inch  by  water 
discharged    into    Weston    aqueduct.      The    units 
operate  at  a  speed  of  360  R.  P.   M.  and  deliver 
three  phase,  60  cycle,  A.  C.  at  pressure  of  13,200 
volts,   to   be   stepped   up   by 
two    750-K-V-A    transform- 
ers to  13,200  volts  for  trans- 
mission.     The    cost    of    this 
plant  was  $100,881.52,  and  it 
is    usually    run    15j/4    hours 
four  or  five  days  a  week,  and 
24  hours  the  other  days,  not 
being  run  on  Sundays  or  hol- 
idays, except  in  some  extra- 
ordinary emergency. 

The    energy   is    sold    at   a 
price   fixed   with   the   under- 


WACHUSETT    DAM 


SECTION    THRflUOH    GATE 
STATION 


CHAMBERS    AND    POWER 


Standing  that  the  service  is 
not  continuous,  and  may  be 
interrupted  as  required  to 
conserve  the  water  supply, 
or  to  maintain  the  water  ser- 
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vice  into  the  Metropolitan  District.  The  price  at 
present  obtained  from  the  Edison  Electric  &  Illu- 
minating Company  under  a  ten-year  contract  is 
$6.25  per  1,000  K.  W. 

The   annual    receipts    and    earnings    from    this 
plant  have  been  as  follows: 
Year  Receipts       Maintenance         Profit       Days  Run 

1916  6663.21  3602.53  3060.68  90 
From  Sept.  14 

1917  18581.36 

1917  30962.47     18581.26      12111.21      304 

1918  36125.39     19713.55      16411.84      315 

1919  32736.59     17272.33      15464.26      303 

1920  39892.71     19741. tiii      20151.03      305  _ 

The  average  earnings  from  both  plants  now  is 
over  $36,000  net.  All  figures  include  a  proper  al- 
lowance for  depreciation  and  overhead  expense. 
It  should  be,  moreover,  borne  in  mind  that  in  both 
plants  no  men  are  kept  excepting  those  abso- 
lutely needed. 

The   Philadelphia-Camden   Bridge   Over  the 
Delaware 

The  state  of  New  Jersey  is  engaged  in  two 
projects  for  carrying  traffic  across  its  river  boun- 
daries, from  Jersey  City  under  the  Hudson  river 
to  New  York  at  the  northern  end  of  the  state,  and 
from  Camden  to  Philadelphia  over  the  Delaware 
river  in  the  southern  part. 

For  the  Camden-Philadelphia  bridge  the  engi- 
neers' designs  show  a  suspension  bridge  of  1,750 
feet  span,  the  longest  ever  built  and  estimated 
to  cost  nearly  $29,000,000.  It  will  have  a  capacity 
for  six  lines  of  vehicular  traffic  and  four  lines  of 
rail  traffic,  the  vehicular  roadway  being  57  feet 
wide  and  the  total  width  of  the  bridge  125j4  feet. 
The  total  live  load  provided  for  is  11,990  pounds 
per  lineal  foot.  The  clearance  of  the  span  above 
mean  low  water  will  be  135  feet  and  the  height 
of  the  pylons  380  feet.  It  is  hoped  to  have  the 
bridge  completed  by  July  4,  1926,  the  sesqui-cen- 
tennial  of  the  Declaration  of  Independence.  The 
engineers  selected  as  the  Philadelphia  terminus 
6th  street,  between  Race  and  Vine. 

The  double-track  roadway  will  provide  for  pe- 
destrian, motor  and  horse-drawn  vehicles,  rail- 
roads and  trolley  cars :  the  rail  and  trolley  serv- 
ices being  provided  with  spaces  at  each  side  of 
the  lower  roadway,  while  pedestrian  promenades 
are  located  at  each  side  of  the  upper  roadway. 

The  engineers  selected  the  suspension  rather 
than  the  cantilever  type  largely  because  the 
former  required  a  much  smaller  amount  of  metal 
— 33,000  tons  as  against  47,000  tons.  This  saving 
was  to  some  extent  offset  by  a  greater  cost  of 
anchorage  structures  for  the  suspension  type  but 
a  balance  of  all  arguments  favored  that  type. 

In  planning  the  roadway  widths,  allowance  of 
9  feet  6  inches  was  made  for  motor  trucks  and 
six  lines  of  traffic  are  provided  for.  The  pedes- 
trian promenades  are  each  10  feet  wide.  Two 
sets  of  tracks  are  provided  for  shuttle  service 
across  the  bridge  and  two  additional  tracks  for 
high-speed  rail  service.  The  approaches  will  be 
constructed  on  masonry  supports,  the  space  be- 
neath offering  possible  opportunities  for  revenue- 
producing  structures. 

The  towers  supporting  the  cables  will  be  of 
steel  16  feet  wide  at  the  top  and  40  feet  at  the 


base.  Each  anchorage  will  require  90,700  cubic 
yards  of  masonry.  The  anchorages  will  embody 
the  principal  architectural  features  of  the  design. 
In  order  to  insure  an  appearance  of  stability  un- 
affected by  elements,  granite  has  been  selected 
for  the  facing  of  the  anchorages,  the  body  of 
which  will  be  of  monolithic  concrete,  and  rein- 
forced concrete  will  be  used  for  the  roadway  slab. 
The  board  of  engineers  on  the  bridge  design 
consisted  of  Ralph  Modjeski,  George  S.  Webster 
and  Laurence  A.  Ball. 


Fall  Letting  of  Highway  Contracts 

A  letter  has  been  written  by  Stanley  D.  Moore, 
of  the  Moore-Young  Construction  Company,  of 
W^aterloo,  la.,  to  W.  R.  Neel,  state  highway  engi- 
neer of  Georgia  and  chairman  of  the  Conference 
Committee  of  the  American  Association  of  State 
Highwa}'  Officials,  urging  the  letting  of  contracts 
for  highways  in  the  fall  rather  than  in  the  spring. 

Mr.  Moore  classifies  his  reasons  for  this  under 
six  heads:  (1)  The  greater  abundance  of  open- 
top  cars  during  the  few  months  immediately  pre- 
ceding spring.  (2)  The  closing  of  contracts  in  the 
fall  would  enable  the  contractor  to  perfect  his  or- 
ganization and  arrange  for  his  storage  and  un- 
loading during  the  idle  winter  months,  thus  per- 
mitting the  early  movement  of  aggregate  during 
March,  April,  May  and  June,  before  the  coal 
starts.  (3)  The  same  argument  applies  to  mov- 
ing cement  and  contractors'  equipment  in  box 
cars  before  the  grain  movement  begins.  (4) 
Avoidance  of  the  necessity  of  maintaining  expen- 
sive lobbies  and  committees  in  Wasliington  try- 
ing to  get  preferential  rulings  from  the  Interstate 
Commerce  Commission,  spreading  the  peak  load 
and  thus  removing  the  fundamental  cause  of  the 
trouble.  (5)  Any  policy  that  will  tend  to  increase 
the  number  of  days  during  which  a  contractor  can 
operate  will  enable  him  to  spread  his  fixed  over- 
head over  a  greater  production  and  thus  lower 
unit  costs.  (6)  Low  cost  of  roads  can  be  ob- 
tained only  by  increasing  production,  and  any- 
thing that  increases  the  output  per  unit  and 
spreads  production  over  a  longer  period  of  time 
each  year  will  result  in  decreased  cost  of  cemen-t, 
aggregate,  transportation,  and  contractors'  and 
supervising  services. 

In  conclusion,  Mr.  Moore  asks  suggestions  as 
to  how  to  get  the  idea  before  the  necessary  au- 
thorities in  time  to  get  it  into  partial  operation 
before  next  year. 

The  carrying  out  of  this  plan  will  involve  the 
education  of  many  people  and  legislative  as  well 
as  executive  bodies.  For  instance,  legislators, 
budget  committees,  etc.,  must  make  their  appro- 
priations far  enough  in  advance  to  permit  definite 
plans  to  be  made  during  the  summer  for  the  work 
of  the  year  following  so  that  these  plans  may 
be  completed  before  the  October  letting.  There 
is  also  the  difficulty  that  these  plans  would  ordi- 
narily need  to  be  completed  during  the  season  of 
the  year  when  the  engineering  force  of  the  high- 
way department  is  most  busy  in  its  construction 
work,  and  would  leave  the  force  with  little  to  do 
during  the  winter  inonths  after  construction  has 
ceased.     However,  there  is  in  almost  every  state 
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an  abundance  of  work  that  has  already  been 
planned  and  for  which,  in  many  of  the  states,  ap- 
propriations are  already  available,  and  if  such 
work  were  let,  as  suggested,  in  September  and 
October,  it  would  greatly  relieve  the  situation 
even  if  the  remaining  work  were  held  over  until 
early  spring. 

Refuse  Disposal  Contract 
for  Boston 


Principal  features  of  a  very  complete  con- 
tract for  disposing  of  the  garbage  and  rub- 
bish of  that  city  for  a  ten-year  term. 


As  'was  noted  some  time  ago  in  Public  W  orks, 
the  contractor  for  disposing  of  the  municipal 
waste  of  Boston  has  stated  that  he  is  losing  a 
large  amount  of  money  in  carrying  out  his  pres- 
ent contract,  but  apparently  has  concluded  to  car- 
ry it  out  until  next  July,  when  it  expires.  The 
city  is  about  to  advertise  for  bids  for  another 
contract  beginning  July  1,  1922,  and  continuing 
for  a  term  of  ten  years. 

Bidders  are  asked  to  submit,  on  September  6, 
bids  for  disposing  of  garbage  alone,  refuse  alone, 
or  both  garbage  and  refuse.  A  bond  will  be  re- 
quired of  $60,000  in  connection  with  a  contract 
for  either  garbage  or  refuse  and  of  $100,000  for 
both.  Bids  submitted  must  be  accompanied  by  a 
certified  check  for  10  per  cent  of  this  amount. 

Garbage,  for  the  purpose  of  this  contract,  is 
defined  as  including  "animal  or  vegetable  matter 
or  the  refuse  thereof  that  has  been  used  or  in- 
tended for  food,  together  with  paper  contami- 
nated by  food  products,  shells,  tins,  bottles,  jars 
and  other  food  containers ;  and  refuse  shall  in- 
clude the  material  removed  from  catch  basins, 
street  sweepings,  grass,  garden  refuse  and  leaves, 
ashes,  waste  paper,  cardbuard,  string,  packing 
materials,  sticks,  rags,  waste  leather  and  rubber, 
boxes,  barrels,  broken  furniture  and  other  similar 
light  or  combustible  refuse,  tins,  bottles,  jars, 
broken  glass,  broken  crockery,  bones,  shells, 
waste  or  broken  metals,  and  all  other  similar 
heavy  or  incombustible  refuse." 

The  garbage  to  be  dealt  with  includes  that  from 
districts  No.  1  to  6,  inclusive,  and  the  refuse  that 
from  districts  No.  1,  3,  4  and'5.  The  city  will 
deliver  garbage  to  the  contractor  at  three 
wharves.  Refuse  will  be  delivered  at  two 
wharves,  or  at  a  dump  or  dumps  to  be  furnished 
by  the  contractor  not  mure  than  ^  of  a  mileTrom 
one  of  the  wharves. 

In  the  specifications  the  city  endeavors  to  pro- 
tect itself  from  various  difficulties  and  from  any 
suits  by  the  contractor  by  stating  definitely  that 
it  "does  not  represent  itself  to  be  the  owner  of  the 
garbage  or  refuse,  and  it  is  understood  that  any 
independent  disposal  of  garbage  or  refuse  by  the 
producers  thereof  shall  neither  make  the  city  li- 


able to  the  contractor  nor  be  held  to  justify  his 
default  in  fulfilling  any  of  the  requirements  of  the 
contract. 

"The  city  reserves  the  right  to  dispose  of  any 
part  or  all  refuse,  from  anj^  district  or  districts 
covered  by  this  contract,  in  any  manner  which  it 
may  elect  other  than  by  delivery  to  the  contrac- 
tor, and  the  contractor  shall  not  hold  the  city 
liable  for  loss  due  to  non-delivery  of  said  refuse. 
Neither  shall  the  city  make  any  deductions  from 
the  contract  price  because  of  a  reduction  of  the 
amount  of  refuse  delivered  to  the  contractor  for 
disposal. 

"The  city  shall  have  the  right  to  dispose  of 
refuse  collected  by  it  at  any  dump  controlled  di- 
rectly or  indirectly  by  the  contractor,  whether 
said  refuse  is  collected  within  or  without  any  dis- 
trict or  districts  covered  by  this  contract." 

Where  a  contractor  for  refuse  disposal  pur- 
poses to  obtain  an  income  from  certain  parts  of 
the  refuse,  such  as  fat  from  the  garbage  or  sale- 
able material  from  the  rubbish,  complaint  has  fre- 
quently been  made  by  such  contractor  that  pri- 
vate individuals  are  allowed  to  collect  the  garbage 
richest  in  fats,  thus  depriving  him  of  a  prospec- 
tive profit.  In  other  cases,  metals  and  other  sale- 
able materials  may  be  held  back  from  the  rubbish. 
Or  if  the  garbage  is  being  fed  to  hogs,  it  is  neces- 
sary that  a  certain  minimum  amount  be  collected 
every  day  in  order  to  furnish  a  regular  amount 
of  food  for  the  hogs,  otherwise  a  substitute  for 
the  deficienc}'  must  be  purchased.  The  contrac- 
tor therefore  would  seem  to  have  a  just  cause  of 
complaint  when  his  anticipated  source  of  revenue 
in  the  refuse  is  thus  diminished,  but  according 
to  these  specifications,  the  city  of  Boston  will  not 
hold  itself  responsible  in  any  such  event. 

"For  information  and  inspection  of  bidders,  a 
copy  of  the  report  made  by  Messrs.  Patterson, 
Teele  and  Dennis,  auditors  and  accountants,  cov- 
ering the  operations  of  the  Boston  Development 
and  Sanitary  Company  for  the  disposal  of  garbage 
and  refuse  from  January  1,  1913,  to  August  31, 
1920,  will  be  on  file  at  room  508,  City  Hall  An- 
nex, Boston." 

Bidders  are  asked  to  submit  a  lump  sum  price 
per  year  for  a  ten-year  term,  payments  to  be  made 
monthly.  The  plant  and  equipment  for  final  dis- 
position must  be  tested  and  ready  for  operation 
not  later  than  July  1,  1922;  except  that  if  the  con- 
tractor intends  to  utilize  the  land,  wharves,  build- 
ings, etc.,  on  Spectacle  island,  where  the  plant  of 
the  present  contractor  is  located,  it  will  be  neces- 
sary for  him  to  provide  some  other  method  of  dis- 
posal satisfactory  to  the  commissioner  for  the 
time  (not  exceeding  6  months)  which  will  be  re- 
quired for  removing  the  machinery  of  the  present 
contractor  and  installing  his  own. 

Another  important  condition  of  the  contract  is 
the  following:  "The  city  reserves  the  right  at 
any  time  during  the  life  of  the  contract  to  dis- 
continue stations  or  to  provide  other  or  additional 
stations.  The  city  also  reserves  the  right  to  de- 
liver the  garbage  to  the  contractor,  in  whole  or 
in  part,  in  sealed  metal  receptacles,  provided  by 
the  cit}%  said  receptacles  to  be  taken  to  the  dis- 
posal  plant  by   the  contractor  without  opening 
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until  their  arrival  at  the  plant.  These  receptacles 
must  be  cleaned  by  the  aontractor  and  returned 
promptly  to  the  city.  Failing  agreement  between 
the  com'missioner  and  the  contractor  as  to  any 
question  of  damage  or  increased  cost  alleged  as 
being  caused  by  such  abandoned,  substituted  or 
added  stations,  or  by  the  use  of  said  receptacles, 
the  matter  shall  be  referred  to  arbitrators  as 
hereinafter  provided." 

Certain  other  features  of  the  contract  are  that 
the  contractor  must  employ  by  preference  citizens 
of  Boston,  next  those  of  Massachusetts  and  third 
those  of  the  United  States;  that  he  shall  not  re- 
quire any  employees  to  "lodge,  board  or  trade  at 
a  particular  place  or  with  a  particular  person"; 
and  that  he  shall  discharge  any  employee  who  ap- 
pears to  the  commissioner  to  be  disorderly,  care- 
less or  incompetent. 

The  specifications  are  unusually  complete,  cov- 
ering the  erection,  equipment,  maintenance  and 
operation  of  the  plant,  vehicles,  etc.,  necessary  for 
transporting  and  disposing  of  the  garbage  and 
rubbish  by  whatever  method  may  be  selected  by 
the  contractor.  Quite  a  full  abstract  of  these  will 
be  given  next  week,  as  space  is  not  available  in 
this  issue. 


Trouble  With  Crustacea 
Organism  on  Filter  Beds 

By  Helman  Rosenthal* 


Flea-like  organism  that  swarmed  in  count- 
less  number   killed   by    dosing    the   water 
with  chlorine  before  filtration. 


The  Dallas,  Texas,  water  purification  plant  re- 
ceives its  water  from  either  of  two  sources.  Elm 
Fork  of  the  Trinity  river  is  the  more  common 
one.  But  during  the  last  two  years  we  have  re- 
ceived about  40  per  cent  of  our  raw  water  from 
Bachman's  Lake,  an  artificial  reservoir  holding 
about  700,000,000  gallons  of  water.  The  water 
from  this  reservoir,  which  comes  from  natural 
springs  and  a  small  drainage  area,  is  nearly  al- 
ways clear.  Its  turbidity  for  a  long  time  is  liable 
to  be  only  one  part  per  million.  It  is  compara- 
tively hard,  about  150  parts  per  million,  mostly 
bicarbonate  alkalinity.  This  water  is  easily 
treated.  However,  at  times  this  water  carries  a 
small  flea  about  one-thirty-second  of  an  inch  long, 
and  although  the  raw  water  has  only  a  few,  the 
water  reaching  the  filters  is  at  times  full  of  them. 
They  multiply  very  rapidly,  and  at  times  become 
so  thick  as  to  actually  interfere  with  filtration. 
Washing  the  filters  is  only  a  temporary  relief. 
At  times  they  even  work  their  way  through  the 
filters. 

A  study  of  the  organism  under  the  microscope 
showed  the  following  characteristics.    It  is  a  long 

•Superintendent  and  Chief  Chemist.  Dallas  Water  Pu- 
rification Plant.  Paper  before  American  Water  Works 
Association. 


organism  which  swims  on  its  belly.  It  has  a 
very  active  tail,  which  moves  up  and  down  at 
"high  speed."  It  has  long  legs,  those  in  front 
are  as  long  as  the  body.  These  legs  have  very 
definite  joints,  about  15  to  18.  These  legs  have 
small  branches  like  thorns  on  a  rose  twig.  This 
flea  seems  to  accomplish  most  of  the  swimming 
with  these  legs  and  tail.  It  has  a  sort  of  opal 
looking  eye,  which  at  times  seems  to  be  of  a 
ruby  red  color.  It  has  about  eight  legs,  which 
resemble  fins  of  a  fish.  When  the  drop  in  which 
the  examination  was  made  was  almost  gone  by 
evaporation,  the  organism  put  up  an  awful  strug- 
gle, and  part  of  its  head,  which,  by  the  way,  is 
very  defined,  turned  blood  red,  as  if  wounded. 

Its  tail  somewhat  resembles  that  of  a  fish,  the 
part  nearest  the  body  is  one  narrow  unit  and  it 
becomes  fan  shaped  with  about  10  or  12  ribs. 
It  has  a  sort  of  elongated  transparent  protoplas- 
mic movement  from  head  to  tail  which  terminates 
in  a  yellowish  brown  sack. 

Some  of  these  animalculae,  which  I  presume 
are  the  females,  have  a  sack  hanging  right  under 
the  tail.  This  sack  contains  about  a  dozen  pea 
shaped  cells.  Each  of  these  seem  to  have  myri- 
ads of  nucleii  in  them.  Upon  breaking  up  some 
of  these  cells  innumerable  nucleii  spread  in  all 
directions.  It  is  undoubtedly  a  Crustacea  organ- 
ism and  is  similar,  or  perhaps  the  same  as  the 
Diaptomus  Copepoda. 

As  stated  previously,  this  organism  at  times 
becomes  a  real  nuisance,  and  a  method  had  to  be 
devised  to  rid  the  filters  of  the  pest.  CuSO^  sug- 
gested itself,  but  its  use  was  somewhat  expensive, 
nor  was  it  very  desirable.  Finally  the  writer  hit 
on  an  idea  of  chlorinating  the  water  just  before 
it  goes  to  the  filters. t  The  writer  figured  that  the 
experiment  was  both  harmless  and  inexpensive. 
We  used  from  0.5  to  0.7  parts  per  million  of  liquid 
chlorine.  About  three  hours  later  samples  of 
water  from  the  filters  showed  the  total  absence  of 
these  organisms. 

The  writer  feared  that  the  strong  chlorine  so- 
lution might  harm  the  biological  activity  going 
on  within  the  filters,  but  the  bacterial  reduction 
showed  that  the  fear  was  groundless. 

The  total  expense  was  very  small  indeed,  con- 
siderably less  than  copper  sulfate  would  have 
cost  and,  of  course,  not  in  the  least  objectionable. 


Shade  Trees  for  Pennsylvania  Highways 

The  State  Highway  Department  of  Pennsyl- 
vania began  in  June  planting  a  large  number  of 
American  elms  and  sugar  maples  along  the  state 
highway  between  Gettysburg  and  Harrisburg. 
The  work  is  being  done  under  the  direction  of 
the  State  Forestry  Department. 

State  Highway  Commissioner  Sadler  said  that 
it  is  the  aim  of  the  department  eventually  to 
beautify  all  the  main  highway  routes  in  Pennsyl- 
vania through  the  intelligent  planting  of  shade 
trees.  A  plan  has  been  worked  out  with  the  aid 
of  the  forestry  department  whereby  a  compre- 
hensive system  of  planting  trees  along  state  high- 

tWe  always  chlorinate  the  water  after  filtration,  using 
about  0.2   to   0.4  parts  per  million    of    liquid    chlorine. 
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ways  will  be  taken  up.  The  highway  commis- 
sioner having  designated  the  highway  to  be 
planted,  the  commissioner  of  forestry  will  inspect 
the  highway,  recommend  the  species  to  be  planted 
and  give  in  detail  the  planting  operations,  such  as 
distance,  care  of  stock,  size  and  depth  of  holes, 
setting  of  the  trees,  fertilizers,  staking  trees, 
planting  crew,  necessary  tools,  approximate  time 
required,  and  other  details.  State  foresters  will 
direct  operations  and  inspect  the  trees  from  time 
to  time. 

In  order  to  make  a  success  of  this  work  it  will 
be  necessary  to  obtain  the  hearty  co-operation  of 
the  adjacent  land-owners,  obtaining  their  per- 
mission to  remove  undesirable  trees  along  the 
highways  if  these  are  four  inches  or  more  in  di- 
ameter at  two  feet  above  the  ground.  It  will 
also  be  necessary  to  obtain  the  co-operation  of 
companies  operating  overhead  service  lines.  The 
trees  will  be  furnished  by  the  forestry  department 
as  rapidly  as  they  become  available  from  the 
state   nurserv. 


Colloids  in  Tank  Treat- 
ment of  Sewage 

At  the  convention  of  the  American  Water 
Works  ^Association  a  paper  was  read  before  the 
chemical  section  by  F.  W.  Mohlman  and  Lang- 
don  Pearse,  chemist  and  sanitary  engineer,  re- 
spectively, of  the  sanitary  district  of  Chicago,  en- 
titled "Colloid  Chemistry  and  Its  Relation  to  the 
Tank  Treatment  of  Sewage."  The  authors  state 
that  within  the  last  two  or  three  years  improved 
methods  of  study  have  been  developed,  and  new 
processes  of  sewage  treatment,  such  as  the  acti- 
vated sludge  and  the  Miles  acid  process,  have 
had  striking  effect  upon  colloids  in  sewage.  The 
purpose  of  the  paper  was  to  summarize  the  work 
that  has  been  done  and  offer  suggestions. 

They  stated  that  when  activated  sludge  is  in 
its  best  condition  it  will  remove  practically  all 
the  colloids  from  the  sewage,  but  when  under- 
aerated  apparently  not  all  colloids  are  removed, 
and  when  over-aerated  the  sludge  is  more  finely 
dispersed  and  is  returned  to  colloidal  condition 
in  the  effluent. 

They  describe  the  various  methods  suggested 
for  the  determination  of  the  amount  of  colloids 
m  a  liquid,  and  call  attention  to  the  importance 
of  developing  some  standard  method. 

Only  a  few  experiments  have  been  made  on  re- 
moving colloidal  matter  by  tank  treatment.  Col- 
loids will  practically  pass  through  and  out  of  a 
tank  within  the  usual  flow  periods  of  two  to  four 
hours  employed  in  the  settling  chambers  of  Im- 
hoff  tanks.  In  the  Travis  tank  an  attempt  was 
made  to  coagulate  the  colloids  on  the  surfaces 
of  colloiders  or  slats  hung  in  the  settling  cham- 
ber spaced  about  three  inches  apart  transversely 
and  five  to  nine  inches  longitudinally.  In  the  use 
of  the  Miles  process  or  other  application  of  acid 
to  sewage,  it  is  thought  probable  that  the  acids, 
which  carry  a  positive  electric  charge  due  to  hy- 


drogen ions,  neutralize  the  negative  charges 
which  the  colloids  are  believed  to  carry  and  thus 
coagulate  the  colloids. 

It  is  suggested  that  coagulation  of  colloids  may 
also  be  effected  by  biological  agencies,  it  being 
possible  that  in  the  activated  sludge  process 
enzymes  have  a  clotting  effect.  Among  the  ex- 
periments by  the  Sanitary  District  was  a  so-called 
biolytic  tank,  in  which  all  incoming  sewage 
passed  upward  through  the  accumulation  of 
sludge.  Although  septic  action  prevailed,  with 
constant  generation  of  hydrogen  sulphide,  a 
marked  clarification  resulted. 

"Interesting  developments  may  be  hoped  for 
in  the  application  of  methods  of  colloid  chemical 
research  to  the  problem  of  dewatering  sewage 
sludges.  For  example,  we  do  not  know  why  fresh 
sewage  sludge  is  so  retentive  of  its  water,  while 
digested  sludge  parts  with  it  so  much  more  eas- 
ily. The  moisture  content  of  Imhoff  sludge  varies 
widely  with  different  sewages,  and  many  prob- 
lems in  its  digestion  are  still  unsolved." 

In  conclusion,  the  authors  believe  that:  "It  is 
apparent  that  we  are  in  need  of:  1.  A  standard 
definition  of  the  limits  of  size  of  colloids  in  sew- 
age. 2.  A  standard  method  for  the  determination 
of  sewage  colloids.  3.  The  study  of  the  effect  of 
the  hydrogen  ion  concentration  on  the  removal 
of  colloids,  correlated  with  other  determina- 
tions and  observations  which  will  prove  the  valid- 
ity of  such  pH  determination.  4.  Tests  of  the 
practical  application  of  precipitants  which  have 
been  found  effective  in  laboratory  experiments. 
5.  Investigation  of  the  principle  governing  the 
retention  of  moisture  by  sewage  sludge. 


Hamilton  County  Paving  Plans 

Hamilton  county,  Tennessee,  by  the  middle  of 
June  had  forces  laying  concrete  pavement  at  the 
rate  of  about  500  feet  a  day.  The  policy  of  the 
present  county  administration  is  to  add  10  miles 
of  concrete  highway  each  year  if  possible.  This 
year's  work  is  costing  the  county  about  $35,000 
a  mile.  Of  the  cost  of  these  county  roads  the 
state  pays  one-third  and  the  federal  government 
one-third.  Hamilton  county  assumes  responsi- 
bility for  the  remaining  third,  but  expects  to  meet 
this  without  the  expenditure  of  much  cash  except 
that  required  for  purchasing  equipment,  the  ren- 
tal of  which  equipment  will  be  credited  to  the 
county  on  the  construction  account.  The  countv 
will  also  be  credited  with  the  convicts  used  oil 
the  work.  Only  about  30  free  laborers  are  em- 
ployed on  the  work,  these  being  engaged  as  oper- 
ators of  steam  cranes,  concrete  mixers,  pumping 
plants,  etc.,  and  for  placing  the  concrete  forms 
and  driving  trucks.  Machinery  is  used  as  far  as 
possible,  the  mixers  being  fed  by  machinery  and 
no  wheelbarrows  being  used.  The  trucks  receive 
the  sand  and  gravel  in  the  correct  proportions 
and  dump  directly  into  the  skip. 

The  pavement  being  built  is  one-course,  plain 
concrete  slab  of  1:2:3  mixture,  the  coarse  aggre- 
gate being  Tennessee  river  gravel.  The  pave- 
ment is  16  feet  wide  with  a  3-foot  chert  shoulder 
on  each  side,  the  concrete  being  6  inches  thick  at 
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the  edges  and  7>^  inches  at  the  center.  E.xcept  at 
a  few  places  where  maximum  grade  of  6  per  cent 
is  reached,  the  grades  run  well  under  2  per  cent. 
No  drainage  structures  worthy  of  mention  are 
found  on  the  entire  right-of-way  and  many  of  the 
existing  steel  bridges  will  be  used. 

Ventilating  the  New  York-New  Jersey  Tunnel 

One  of  the  weighty  problems  connected  with 
the  'projected  tunnel  between  New  York  City 
and  Terse}-  City  which  has  not  been  solved  sat- 
isfactorily to  all  concerned  was  that  of  ventila- 
tion. It  was  felt  that  the  passing  of  thousands  of 
automobiles  through  the  tunnel  would  make  espe- 
cially difficult  the  problem  of  keeping  the  air  in 
the  tunnel  sufficiently  pure  for  comfort  and 
health.  Investigations  in  ventilation  have  been 
carried  on  in  the  Pittsburgh  district  where  a 
coal  mine  had  been  fitted  up  to  duplicate  as  far 
as  possible  the  tunnel  conditions.  Also  a  model 
of  the  tunnel  is  being  prepared  at  the  University 
of  Illinois,  with  the  ventilation  apparatus  in- 
stalled. The  chief  engineer,  Clifford  M.  Holland, 
stated  recently  that  the  results  so  far  have  proved 
"that  we  were  over  pessimistic  in  our  tentative 
conclusions  as  to  ventilation.  No  shadow  of 
doubt  now  remains  that  we  shall  be  able  effective- 
ly to  ventilate  the  tunnel  with  one-half  the  horse- 
power we  had  figured  as  required,  pumping  into 
the  tunnel  3,500,000  cubic  feet  of  air  a  minute 
and  completely  changing  the  atmosphere  in  the 
tunnel  forty-two  times  an  hour." 


Appli 


lications  for  Positions 

By  Clarence  D.  Pollock 

This  is  the  season  of  the  year  when  many  ap- 
plications for  positions  are  received  from  young 
engineering  graduates. 

Judging  from  the  character  of  many  of  them 
it  would  seem  desirable  that  the  engineering  col- 
leges give  some  instruction  in  this  matter.  The 
following  is  an  example  picked  from  a  number 
of  similar  applications  recently  received  which 
do  not   create   very   favorable   first   impressions : 

I  wish  to  apply  for  a  position  in  your  company.  I  gradu- 
ated from  a  reputable  college  and  have  had  a  large  amount 
of  study  in  all  kinds  of  engineering  and  am  therefore  quali- 
fied for  any  position  where  1  can  use  my  engineering.  I  have 
had  large  experience  with  some  very  large  concerns  and 
would  like  a  position  in  your  office. 

Many  of  these  applications  are  less  concise  than 
this  one,  often  repeating  the  same  statements  in 
several  ways  without  telling  any  more  about  the 
candidate  than  does  the  above.  If  he  had  given 
the  name  of  the  "reputable  college,"  the  vear  in 
which  he  graduated,  the  titles  of  the  positions  he 
had  held,  the  length  of  employment  and  names  of 
the  "very  large  concerns"  for  which  he  had 
worked,  he  would  create  a  much  more  favorable 
impression. 

The  natural  inference  is  that  a  man  who  sub- 
mits an  application  in  such  general  terms  will 
require  a  great  deal  of  training  before  he  will  be 
of  much  use.  If  he  is  sent  out  on  inspection  he 
is  not  likely  to  use  much  judgment  as  to  what 
are  the  more  iinportant  features  and  his  reports 
will  be  too  general  and  indefinite  to  be  of  any 
value. 


Business  schools  and  stenographic  schools  give 
instruction  in  the  writing  of  applications  for  po- 
sitions and  it  would  seem  desirable  for  engineer- 
ing schools  to  do  the  same.  Many  times  the  ap- 
plicant is  a  capable  man,  but  through  lack  of  a 
little  instruction  fails  to  think  how  the  recipient 
of  the  application  will  have  only  his  letter  by 
which  to  judge  of  the  candidate  and  if  his  letter 
tells  him  nothing  besides  the  fact  that  he  wants 
a  job.  he  is  likely  to  be  passed  by  for  some  one 
who  tells  more  about  himself  in  his  letter. 

It  is  important  for  the  candidate  to  make  a 
good  first  impression  by  writing  a  concise  letter 
which  really  tells  something  definite  about  him- 
self and  his  qualifTcations. 


Mortar  Beds  for  Block  Pavements 

Editor,  Public  Works, 
New  York  City. 

Dear  Sir :  I  have  been  very  much  interested  in  Mr. 
Howell's  article  on  repairing  Broad  street  pavement  in  New- 
ark, and  also  in  your  editorial  on  the  value  of  a  mortar 
bed  in  block  pavement.  I  can  add  to  the  information  on 
this  subject  to  the  extent  that  we  have  found  mortar  beds 
in  St.  Louis,  under  both  wood  block  and  brick,  which  were 
later  found  to  be  of  no  more  value  than  a  sand  cushion.  We 
have  also  found  mortar  beds  several  years  old  which  are 
almost  as  hard  as  the  concrete  base,  and  this  applies  to  work 
adjacent  to  street  car  tracks  as  well  as  streets  without  tracks. 
During  the  past  year  I  have  made  a  very  careful  examina- 
tion of  mortar  beds  during  and  immediately  after  laying, 
and  have  reached  the  conclusion  that  the  defective  mortar 
beds  were  those  which  were  laid  with  sand  sufficiently  damp 
to  start  up  the  setting  of  the  cement  immediately  after  mix- 
ing, and  that  a  hard  set  had  taken  place  before  the  street  was 
rolled,  but  that  the  mortar  bed  was  so  weak  at  the  time 
of  rolling  as  to  be  completely  broken  up  by  the  action  of 
the  roller.  It  has  ahvays  been  our  custom  in  St.  Louis  to 
make  the  mortar  bed  dry  and  to  sprinkle  it  after  the  rolling 
is  completed.  In  analyzing  our  results  I  find  that  the  strong- 
est mortar  beds  w-ere  those  which  were  laid  in  midsummer 
where  the  sand  had  been  stored  on  the  pavement  in  the  sun, 
and  was  completely  dry  when  mixed  with  the  cement.  Our 
most  noticealile  failures  have  been  on  work  laid  in  the  late 
fall  when  everything  was  wet.  I  am  now  requiring  on 
sand-cement  bedding  courses  that  the  sand  must  be  reason- 
ably dry  when  mixed  with  cement,  and  that,  where  possible, 
not  more  than  an  hour  shall  elapse  between  the  mixing  of 
the  mortar  bed  and  the  rolling  of  the  particular  section  of 
pavement.  This,  of  course,  requires  that  rolling  work  be 
kept  up  very  close  to  the  pavers. 

Very  truly  yours, 

W.  W.  Horner. 
Chief  Engineer.  Sewers  and  Paving.  City  of  St.  Louis. 


Philadelphia's  Sewage  Plant  Dispute 

Some  tiiue  ago  Philadelphia  contracted  with 
the  Philadelphia  Subway  Construction  Company 
to  build  what  is  known  as  the  Northeast  sewage 
disposal  plant,  the  contract  price  being  $1,025,- 
000.  More  than  a  year  ago  the  contractor  gave 
up  the  contract  and  the  city  called  upon  the  Na- 
tional Surety  Company,  its  bondsman,  to  com- 
plete the  work.  This  it  refused  to  do  and  was 
placed  on  the  blacklist  by  the  city.  Last  Decem- 
ber a  proposition  was  before  the  council  to  pay 
the  company  an  additional  $350,000  for  complet- 
ing the  work,  in  view  of  the  higher  cost  of  ma- 
terials and  labor.  Later  it  was  proposed  that,  in 
view  of  falling  prices,  this  sum  be  cut  to  $275,- 
000.  A  few  days  ago  a  joint  committee  reported 
to  the  council  favoring  the  payment  of  the  latter 
sum  for  the  completion  of  the  work. 
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State  Co-operation  in  River  Control 

In  certain  ways  a  river  t'orm.s  a  convenient 
physical  feature  to  serve  as  a  boundary  between 
states  or  other  political  areas,  but  in  more  ways 
watershed  boundary  lines  or  the  summits  of 
mountain  ranges,  where  these  e.xist,  would  serve 
the  purpose  better.  For  instance,  if  a  river  should 
flow  through  the  center  rather  than  form  the 
boundary  of  a  political  area,  the  drainage  of  such 
area  and  the  water  supply  would  all  be  embraced 
within  the  political  boundaries.  With  rivers  as 
dividing  lines  between  states,  the  authorities  of 
such  states  find  it  necessary  to  agree  upon  united 
action  or,  as  too  often  happens,  appeal  to  federal 
courts  for  a  definition  or  protection  of  their  rights. 

It  is  encouraging  to  note  that  co-operation 
rather  than  legal  contest  is  being  practiced  by  the 
governments  of  Xew  York,  Xew  Jersey  and  Penn- 
sylvania in  most  of  their  mutual  relations  with 


respect  to  water  courses.  Such  is  the  agreement 
between  Pennsylvania  and  New  Jersey  with  a 
view  to  removing  pollution  from  the  Delaware 
river,  and  between  Pennsylvania  and  New  York 
with  respect  to  the  upper  courses  of  the  same 
river.  Within  a  few  days  Governor  Edwards,  of 
New  Jersey,  announced  his  approval  of  a  proposal 
by  Governor  Sproul,  of  Pennsylvania,  for  a  con- 
ference of  the  governors  of  those  two  states  and 
of  New  York  to  discuss  flood  control  and  the  gen- 
eral economic  importance  of  the  rivers  that  affect 
these  three  states. 


For  Better  Brick  Pavements 

"Too  many  construction  jobs  (of  brick  pave- 
ment) we  have  visited  have  displayed  marked 
evidence  of  carelessness  and  lack  of  supervision 
and  planning  in  the  various  operations  involved. 
There  has  seemed  to  be  lacking  that  interest,  in 
all  but  a  few  notable  instances,  which  results  in 
good  workmanship." 

The  Bureau  of  Public  Roads  began  in  the  lat- 
ter part  of  June  taking  photographs  of  actual  con- 
struction of  brick  pavements  with  the  purpose, 
we  understand,  of  using  this  as  part  of  an  educa- 
tional campaign  for  securing  better  highway  con- 
struction. The  Bureau  has  received  the  hearty 
co-operation  of  the  National  Paving  Brick  Man- 
ufacturers' Association,  and  its  secretary,  M.  B. 
Greenough.  has  accompanied  the  representatives 
of  the  bureau  for  the  purpose  of  selecting  for 
photographing  such  work  as  would  best  serve 
as  a  model  for  showing  how  brick  pavement 
should  be  laid.  In  Mr.  Greenough's  report  to 
his  association  after  a  few  days  with  the  photog- 
raphers, he  makes  the  statement  quoted  above. 
.As  one  item  of  faulty  construction,  he  found 
"perfectly  good  brick  going  into  a  pavement  with 
so  much  dirt  stuck  to  them  that  no  filler,  either 
bituminous  or  cement,  possibly  could  penetrate 
a  joint." 

From  the  organization  of  this  association  it  has 
continually  been  one  of  the  aims,  and  one  greatly 
to  its  credit,  to  develop  the  best  methods  of  con- 
structing brick  pavements  and  encourage  the 
adoption  of  such  methods.  This,  of  course,  is  an 
intelligent  effort  towards  benefiting  the  industry, 
since  the  best  advertisement  of  paving  brick  is  a 
good  brick  pavement. 

It  would  appear  from  Mr.  Greenough's  remarks 
that  too  many  engineers  in  charge  of  brick  pave- 
ment construction  are  lax  in  securing  a  high  or 
even  reasonably  good  character  of  pavement  con- 
struction, and  Mr.  Greenough  can  hardly  be 
blamed  for  complaining  that  while  "engineers 
have  ever  been  ready  to  refine  the  product  of 
the  industry,"  "they  have  been  singularly  lacking 
in  the  share  they  could  contribute  to  better  brick 
pavements  by  enforcing  good  construction  meth- 
ods. From  what  we  have  seen,  we  should  say 
that  things  are  getting  worse  rather  than  better." 
A  good  brick  pavement  requires  something 
more  than  good  brick ;  good  construction  can  do 
as  much  to  secure  a  perfect  pavement  and  poor 
construction  as  much  to  produce  an  unsatisfac- 
tory one  as  can  the  furnishing  of  good  or  bad 
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brick  or  other  material  entering  into  the  con- 
struction. 

Instead  of  conditions  as  to  construction  being 
worse  than  formerly,  they  should  be  better.  Ow- 
ing to  the  effect  of  post-war  conditions  on  the 
industry,  the  cost  of  paving  brick  delivered  on 
the  street  has  increased  more  than  that  of  most 
other  paving  materials.  Since  brick  have  become 
so  expensive,  it  certainly  would  seem  to  behoove 
every  city,  county  or  state  and  the  engineers 
representing  it  to  take  greater  pains  than  ever  to 
use  this  expensive  material  so  as  to  obtain  to  the 
full  the  value  which  it  is  capable  of  giving. 

It  is  to  be  hoped  that,  when  the  association 
finds  any  brick  paving  being  done  improperly,  it 
will  explain  the  objectionable  features  to  the  en- 
gineer in  charge  and  that  the  engineers  will  re- 
ceive these  criticisms  in  a  spirit  of  co-operation 
and  endeavor  to  eliminate  improper  methods  and 
secure  in  each  case  the  best  pavement  the  material 
is  capable  of.  This,  of  course,  should  be  the  aim 
in  all  engineering  construction,  including  pave- 
ments of  whatever  material,  and  broad-minded 
engineers  will  receive  with  thanks  any  sugges- 
tions which  will  aid  in  securing  this  end. 


Planning  Mechanical 

Equipment  for  a 

Road  Job 

By  C.  D.  Curtist 

It  is  unfortunate,  but  nevertheless  a  fact,  that 
most  jobs  are  equipped  without  giving  to  their 
planning  and  organization  a  proper  amount  of 
careful  study.  As  a  result  expected  profits  shrink 
and  may  even  become  actual  losses.  Improperly 
equipped  jobs  can  be  classified  under  three  heads: 

1.  Too  much  plant, 

2.  Lack  of  plant,  and 

3.  Unbalanced  plant. 

With  too  much  plant  on  a  job  the  efficiency  of 
operation  is  lowered,  and  although  fairly  satis- 
factory progress  may  be  made,  the  cost  will  be 
too  high.  Rental  or  interest  on  investment  and 
depreciation  charges  continue  regardless  of  out- 
put. On  an  under-equipped  job  it  is  necessary 
to  resort  to  labor  which  may  be  less  efficient  and 
more  expensive.  The  progress  of  the  work  is 
likely  to  be  delayed  and  total  costs  increased. 

Of  all  the  improperh'  equipped  jobs  the  ones 
that  have  an  unbalanced  plant  are  probably  most 
common.  They  are  the  inevitable  result  of  equip- 
ping without  planning.  The  several  units  making 
up  the  plant  maj^  be  efficient  mechanically  when 
considered  alone,  but  totally  incapable  of  being 
worked  smoothly  and  continuously  together.  On 
such  jobs  efficient  operation  cannot  be  secured. 
The  plant  investment  might,  and  probably  would, 
be  higher  than  for  a  balanced  plant.  The  sea- 
son's profits  however,  are  certain  to  be  lower  than 
anticipated. 

•Excerpt  of  paper  presented  at  spring  meeting  of  I'.ie 
Amei'can   ^'ocietj'   of  Mecaanical   Engineers, 

tAssistant  to  Chief,  Bureau  of  Higliway,  United 
States    Department    of    Agriculture. 


CLASSIFICATION    OF    ROAD-BUILDING    WORK 

A  classification  of  road-construction  jobs  based 
oil  the  desirable  and  practicable  rate  of  progress 
is  feasible  and  would  aid  the  contractor  or  engi- 
neer in  selecting  the  proper  plant.  In  determin- 
ing on  such  a  classification  several  factors  would 
enter  into  the  consideration,  chief  of  which  would 
be  the  size  or  length  of  the  project.  Another  fac- 
tor would  be  the  problem  of  satisfactory  detours 
and  the  probable  economic  loss  to  traffic.  The 
cost,  of  course,  would  be  affected  by  the  classi- 
fication. Ordinarily  a  higher  rate  of  progress 
would  be  required  on  a  large  job  than  on  a  small 
one.  The  extra  cost,  then,  of  assembling  and 
operating  a  large  plant  capable  of  rapid  progress 
would  be  spread  over  a  large  yardage.  It  might 
easily  happen,  however,  that  the  economic  con- 
ditions would  warrant  requiring  very  rapid  prog- 
ress on  a  comparativelj-  small  job.  This  would 
change  the  classification  and  increase  the  cost  of 
the  work,  but  the  bidder  would  know  just  what 
to  expect. 

In  connection  with  concrete  road  jobs  there 
might  be  three  classes,  such  as: 

A — Jobs  on  which  equipment  with  a  daily  ca- 
pacity of  1,000  feet  of  18-foot  roadway  would  be 
required. 

B — Jobs  on  which  equipment  with  a  daily  ca- 
pacity of  500  feet  of  18-foot  roadway  would  be 
required. 

C — Jobs  on  which  equipment  with  a  daily  ca- 
pacity of  250  feet  of  18-foot  roadway  would  be 
required. 

In  the  case  of  Class  A  jobs  it  would  ordinarily 
be  desirable  to  equip  with  at  least  two  complete 
operating  units.  This  would  insure  continued, 
even  though  retarde'd,  progress  in  the  event  of  a 
breakdown  of  one  unit. 

Unnecessary  refinements  in  the  specifications 
which  are  met  with  at  times  usualh'  lead  to  diffi- 
culties in  operation  and  should,  in  the  author's 
opinion,  be  avoided,  especially  where  enforce- 
ment increases  the  cost  of  operation  for  minor  or 
questionable  benefits.  There  are,  however,  cer- 
tain limitations  which  make  necessarj-  an  inti- 
mate knowledge  of  the  specifications  under  which 
work  is  to  be  performed.  Examples  of  these 
limitations  are: 

1.  Time  limit  on  depositing  of  concrete  after 
mixing.  This  limit  would  have  a  direct  bearing 
on  the  location  of  central  mixing  plants  and  the 
equipment  required  for  handling  both  the  aggre- 
gate and  the  concrete. 

2.  Definite  requirements  relative  to  concrete 
mixers  such  as  water-measuring  devices,  boom 
and  bottom-dumping  bucket,  etc.  Such  require- 
ments are  small  details,  but  must  be  met  and  so 
must  be  considered  in  selecting  equipment. 

3.  Materials  for  concrete  not  allowed  on  sub- 
grade.  This  feature  is  very  important  and  makes 
necessary  a  careful  study  of  the  project  in  the 
field.  Several  alternative  methods  of  handling 
the  materials  may  be  possible  after  a  considera- 
tion of  all  the  conditions. 

SELECTING   EQUIPMENT 

In  selecting  equipment  for  a  project,  everything 
bearing  on   the   situation   should  be   considered. 
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The  source  of  materials  to  be  used,  whether  local 
or  imported,  condition  of  roads  to  be  hauled  oyer, 
width  of  available  right  of  way,  trackage  and  stor- 
age facilities  available  at  receiving  points  for  ma- 
terials requiring  rail  transportation,  maxhnum 
grades,  water  supply,  availability  of  common  la- 
bor and  teams,  and  length  of  working  season  arc 
some  of  the  factors  which  should  be  looked  into 
and  studied  before  deciding  on  the  type  of  plant 
to'  be  used.  In  this  connection  the  engineer  may 
and  should  render  all  possible  aid  to  the  contrac- 
tors. The  preliminary  investigations  and  detailed 
surveys  made  by  the  engineer  give  him  much 
more  information  than  the  contractor  can  secure 
readily  in  his  preliminary  field  inspection  of  the 
project.  If  the  engineer  knows  that  the  condi- 
tions, even  though  not  apparent,  make  the  use  of 
certain  t3-pes  of  material  impracticable,  this  in- 
formation should  be  given  to  the  contractor. 

By  arranging  to  ship  and  store  materials  dur- 
ing the  season  of  light  demand  for  open-top  cars, 
for  use  during  periods  of  car  shortage,  a  continu- 
ous supply  of  materials  can  be  secured.  Such  an 
arrangement  may  considerably  alter  the  selection 
of  equipment  for  handling  the  material.  The  ex- 
tra cost  of  storing  materials  may  be  more  than 
offset  by  the  gain  due  to  continuous  operation 
during  the  construction  season. 

Where  the  materials  can  be  unloaded  from  cars 
or  loaded  from  the  quarry  or  pit  directly  into 
containers  for  transportation  to  the  job  and  in 
addition  can  be  deposited  in  the  mixer,  in  the  case 
of  concrete,  without  touching  the  ground,  a  great 
advantage  is  gained.  In  addition  to  being  kept 
clean  and  free  from  mixture  with  foreign  matter, 
the  item  of  waste  is  very  greatly  reduced. 

EXCLUSIVE  DEVELOPMENT  OF   LARGE  INDIVIDUAL  UNITS 
UNDESIRABLE 

In  some  states,  by  adopting  the  practice  of  let- 
ting large  contracts  for  long  stretches  of  con- 
struction work,  large  contracting  companies  have 
been  induced  to  enter  the  highway  field.  They 
have  brought  trained  operating  organizations  to 
the  work  and  have  put  extensive  road-building 
plants  on  their  jobs.  There  is  wisdom  in  such 
procedure  whenever  possible,  for.  of  necessity, 
a  great  many  road  jobs  are  and  will  continue,  for 
a  variety  of  reasons,  to  be  of  comparatively  short 
length.  Letting  contracts  in  both  large  and  small 
sections  gives  both  the  small  contractor  and  the 
large  a  field  of  operation  and  greatly  expedites 
the  carrying  forward  of  a  large  program.  The 
small  contractor,  acting  as  his  own  superinten- 
dent and  operating  with  but  little  mechanical 
equipment,  has  but  little  overhead  and  can  com- 
pete on  a  small  job  with  the  large  contractor  oper- 
ating a  large  plant  and  carrying  heavy  overhead 
expenses. 

Road  building  differs  from  most  other  con- 
struction activities  in  that  the  operations  are  con- 
ducted along  an  extended  narrow  path.  The  fail- 
ure of  one  link  may  interrupt  the  work  of  a  whole 
operating  chain.  This  fact,  in  the  author's  opin- 
ion, makes  the  present  tendency  toward  the  de- 
velopment of  large  individual  units  somewhat 
questionable.  When  a  large  unit  is  used  every 
precaution  should  be  taken  to  insure  its  continu- 
ous operation. 


IMPORTANCE    OF    MAINTAINING    ORGANIZATION    THE    YEAR 
AROUND    .         ;;.  >    (  ^,    ;-         ': 

One  of  the  greatest  handicaps  wliicH  the  road 
builder  encounters  in  the  northern  states  is  the 
short  construction  season.  Continuous  operation 
is  impossible  and  each  season  it  is  necessary  to 
organize  new  construction  forces.  In  the  case  of 
the  skilled  mechanics  and  foremen,  an  attempt 
should  be  made  to  retain  their  service  the  year 
around.  They  can  be  utilized  during  the  winter 
in  repairing  eouipment  and  putting  it  in  first- 
class  condition  for  the  next  season's  work.  The 
use  of  an  extensive  plant  requires  skilled  opera- 
tors, and,  once  trained,  their  services  should  be 
retained.  Efficiency  of  operation  in  road  work 
depends  on  the  proper  functioning  of  all  the  sepa- 
rate units.  The  mechanical  units  function  prop- 
erly only  when  properly  handled. 

On  large  jobs  where  more  than  one  plant  or 
complete  operating  unit  is  used,  the  spirit  of  the 
organization  can  be  kept  up  by  introducing 
friendly  competition.  The  rivalry  between  two 
iiutfits  to  reduce  costs  and  increase  yardage  has  a 
very  healthful  effect  on  progress  and  incidentally 
on  profits.  

Cutting  a  60-Inch  Cast  Iron  Main  With 
Oxyacetylene  Torch 

The*  proposed  changes  by  the  Baltimore  Water 
Department  in  the  distribution  system  at  North 
avenue  and  Oak  street  required  the  removal  of  a 
60  X  30-inch  three-way  and  inserting  of  a  60  x  48- 
inch  three-way  and  connections.     As  the  opera- 
tions of  the  Water   Department  were  retarding 
the  paving  of  the  street,  a  method  quicker  than 
cutting  the  60-inch  cast  iron  pipe  by  hand  labor 
was  desired.     An  oxy-acetylene  torch  and  opera- 
tor were  obtained  through  the  local  sales  engineer 
of  the  Davis-Bournonville  Company,  and  the  cut- 
ting of  the  cast  iron  pipe  was  started  immediately. 
The  progress  of  the  cut  varied  from  .63  inch  a 
minute  to  1.3  inches  a  minute,  the  average  being 
0.7  inch  a  minute.    The  thickness  of  the  cast  iron 
pipe  was  1.7  inches.     Upon  investigating  the  cut 
edges,  small  cracks  were  discovered  around  the 
entire  circumference  at  intervals  of   1.5  feet  ex- 
tending from  j/z  inch  to  1  J/2  inches  from  the  face 
of  the  cut.     This  necessitated  the  removal  of  the 
pipe  and  the  insertion  of  a  new  piece  of  60-inch 
main.     The  new  main  was  cut  on  the  surface  by 
hand  labor,  thus  affording  a  direct  comparison  of 
the  cutting  of  cast  iron  pipe  by  hand  labor  and 
with  the  oxy-acetylene  torch.     The  following  re- 
sults were  obtained.     The  cost  of  cutting  the  60- 
inch  pipe    (2  cuts)    by  hand   labor  was  $232.52, 
including  labor,   overhead,   depreciation   and   the 
cost  of  sharpening  the  tools;  whereas  the  cost  of 
cutting  the  pipe  (2  cuts)  with  the  oxy-acetylene 
torch  was  $104.23,  including  labor,  fuel  consumed, 
depreciation  and  overhead,  thus  resulting  in  a  sav- 
ing of  55.2  per  cent.     The  time  saved  was  62.1 
per  cent. 

As  the  result  of  research  work  now  being  con- 
ducted by  the  engineers  of  the  Davis-Bournon- 
ville Company  it  is  possible  that  a  practical 
way  will  be  found  for  cutting  cast  iron  pipe  eco- 
nomically and  quickly  with  the  oxy-acetylene 
torch. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Drive 
Wooden  Piles-II 


Drophammers,  towers,  cantilever  and  turn- 
table drivers,  penetration,  steam  hammers, 
double-acting  hammers. 


Where  the  work  justifies  it,  much  more  rapid 
and  economical  results  will  be  obtained  by  the 
use  of  a  drophammer  weighing  from  2,000  to  5,000 
pounds,  operated  by  a  steam  hoisting  engine  in- 
stalled in  a  movable  timber  tower  a  few  feet 
higher  than  the  longest  pile  to  be  driven.  The 
tower  usually  has  two  vertical  front  legs  about  4 
feet  apart  transversely  and  two  rear  legs  that  are 
battered  about  1  to  3  in  the  same  longitudinal 
planes ;  all  four  legs  being  thoroughly  braced  to- 
gether and  mounted  on  a  horizontal  platform 
about  4  feet  wide  and  15  or  20  feet  long  that  is 
braced  to  the  rear  legs  and  equipped  at  the  rear 
end  with  a  2-drum,  2-spool  hoistii.g  engine,  boiler 
and  fuel  and  water  supply. 

The  platform  has  full  length  longitudinal  sills 
generally  mounted  on  several  wooden  rollers  6 
to  12  inches  in  diameter  and  10  to  20  feet  in  length, 
with  holes  in  the  ends  by  which  they  may  be  re- 
volved by  capstan  bars,  moving  the  tower  back- 
wards or  forward  on-  the  timber  track  laid  on 
the  ground  to  command  the  line  of  piles.  The 
bearing  of  the  sills  on  the  rollers  is  usually  in 
concave  blocks  that  permit  the  tower  to  be  moved 
lengthwise  of  the  rollers,  thus  making  transverse 
displacement  from  one  row  of  piles  to  the  next. 
Ordinarily  the  tower  is  about  50  feet  high  and 
with  the  hoisting  engine  and  boiler  weighs  about 
15  tons  and  may  be  shipped  in  one  or  two  sec- 
tions on  flat  cars.  Larger  ones  must  be  partly 
disassembled  for  shipment  and  smaller  ones  may 
be  transported  on  one  or  two  automobile  trucks. 

CANTILEVER  AND  TURNTABLE  DRIVING  TOWERS 

For  driving  piles  on  trestle  falsework,  viaducts, 
piers  and  various  other  positions  where  there  is 
a  long  series  of  transverse  bents  10  to  18  feet 
apart  longitudinally,  very  good  results  are  ob- 
tamed  with  the  cantilever  driving  tower  which 

=i,T'^^LIv.^^"*'"''''  «on?'tions  and  requirements,  number, 
fnt  Vn?tw  K  ";,'"^^"^''i.'=^P'"='*>''  calculation,  testa,  point- 
ing, cuttinp.  banding  and  horse  power  was  published  June  18. 


has  the  vertical  posts  mounted  at  one  extremity 
of  a  long  platform  mounted  on  wheels  and  over- 
hanging them  one  panel  length,  while  the  rear 
is  counterweighted  by  the  hoisting  engine,  boiler 
and  other  equipment,  thus  enabling  the  machine 
to  drive  a  bent  of  piles  in  advance  of  the  track, 
lay  the  track  on  it,  advance  to  the  next  position, 
and  so  on.  Such  pile  drivers  are  rather  elaborate 
and  costly  and  are  sometimes  provided  with  a 
turntable  device  that  enables  them  to  swing  from 
side  to  side,  driving  several  piles  in  the  same 
transverse  row  from  one  position. 

The  vertical  posts  of  the  driver  are  provided 
with  steel  faced  guides  on  their  inner  surfaces 
that  engage  slots  in  the  hammer  and  keep  it 
aligned.  For  operation  at  a  considerable  eleva- 
tion above  the  surface  of  the  ground  these  guides, 
called  "leads,"  are  frequently  provided  at  the 
lower  end  with  a  detachable  extension  10  feet  or 
more  in  length,  enabling  the  hammer  to  fall  and 
the  top  of  the  pile  to  be  driven  below  the  base 
of  the  machine. 

INXLINED    LEADS 

For  driving  inclined  piles  various  arrangements 
are  provided  for  tilting  the  tower  out  of  the  ver- 
tical or  for  pivoting  the  leads  at  the  top  and 
swinging  them  loosely  to  the  required  angle.  In 
either  case  the  efficiency  of  the  drophammer  driv- 
ing is  rapidly  reduced  with  the  divergence  from 
the  vertical,  since  only  the  vertical  component 
of  the  weight  of  the  hammer  is  effective  and  con- 
siderable friction  must  be  overcome  besides. 

The  hoisting  engine  should  be  rigged  with  an 
extra  strong  1^-linch  diameter  manila  hammer 
line  and  the  other  drum  with  a  wire  rope,  both  of 
them  led  through  sheaves  at  the  top  of  the  tower, 
the  wire  rope  being  used  to  handle  the  piles  in 
the  leads.  A  4  or  6-part  tackle  is  also  convenient 
for  hauling  the  piles  along  the  ground  to  the  foot 
of  the  pile  driver  and  lines  operated  by  the  spools 
of  the  hoisting  engine  are  very  convenient  for 
pulling  the  latter  forward,  backward  or  trans- 
versely. 

WEIGHT  OF  HAMMER  AND  HEIGHT  OF  BLOW 

Drophammers  usually  weigh  from  1,800  to 
4,000  pounds  with  the  average  size  close  to  the 
upper  limit,  say  about  3,000-3,500  pounds.  The 
average  drop  of  the  hammer  is  about  10  feet,  per- 
mitting the  mechanical  energy  to  be  absorbed  for 
useful  effect  in  driving  the  piles.  If  it  is  very 
much  less  than  this  amount  the  blows  are  weak, 
and  if  it  is  much  greater  the  momentum  and  ve- 
locity, increasing  directly  with  the  height,  soon 
become  so  great  that  they  cannot  be  wholly  ab- 
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sorbed  in  useful  driving  and  are  likely  to  damage 
the  pile,  therefore  the  ordinary  upper  land  lower 
limits  of  the  drop  are  about  15  feet  and  2  feet, 
respectively,  with  a  maximum  upper  limit  of 
about  25  feet.  Under  no  circumstances  is  even  a 
light  hammer  allowed  to  drop  the  full  height  of 
tall  leads  on  a  pile  head  because  from  a  height 
of  50  to  60  feet  it  would  shatter  the  pile. 

BLOWS    AND     PENETRATION 

The  average  number  of  10-foot  blows  of  a  drop- 
hammer  vary  from  15  to  20  per  minute  under 
favorable  conditions,  and  a  penetration  of  30  feet 
may  perhaps  be  produced  in  soft  earth  or  clay  by 
60  blows,  while  250  to  300  blows  may  be  required 
for  the  same  penetration  in  difficult  material.  The 
penetration,  of  course,  varies  between  very  wide 
limits,  according  to  the  nature  of  the  soil,  and  may 
be  entirely  stopped  by  obstructions  such  as  rocks, 
boulders,  masonry,  hardpan,  old  timbers  and 
abandoned  structures.  Assuming  that  these  do 
not  exist  but  that  the  driving  is  free  in  a  clear 
stratum,  it  is  most  rapid  in  mud,  or  silt,  where  a 
pile  sometimes  penetrates  many  feet  under  its 
own  weight  alone  and  then  goes  rapidly  with  gen- 
tle driving.  In  some  cases  if  the  penetration  is 
rapid  and  continuous  it  may  be  several  inches  per 
blow  at  a  depth  of  60  or  70  feet  and  if  discon- 
tinued for  many  hours  the  resistance  from  skin 
friction  may  be  great  enough  to  hold  it  immovable 
under  heavy  driving. 

Most  soil  can  be  penetrated  to  considerable 
depth  by  judicious  driving  which  must  be  varied 
according  to  the  conditions.  Sand  and  gravel  are 
among  the  most  difficult  soils  to  penetrate  and  in 
order  to  penetrate  20  feet  by  hammer  alone  prob- 
ably 600  blows  would  be  required  in  coarse  dry 
sand  and  much  greater  difficulty  would  be  en- 
countered in  driving  to  a  greater  depth.  The 
finer  or  wetter  the  sand  the  harder  to  drive 
through  it. 

STEAM    HAMMERS 

If  a  hammer  is  conveniently  available  or  in  any 
case  if  the  driving  is  very  heavy  the  use  of  a 
steam  hammer,  operated  by  steam  or  compressed 
air  at  a  pressure  of  100  pounds  or  more  is  very 
efficient  and  often  enables  piles  to  be  driven  and 


penetrations  attained  that  are  impossible  with 
drophammers,  chiefly  because  the  very  rapid  ac- 
tion of  the  hammer  keeps  the  pile  in  motion  too 
continuously  to  prevent  "set"  and  because  the 
heavy  load  of  the  hammer  continually  imposed 
upon  the  pile  facilitates  driving. 

Steam  hammers  are  designed  to  fit  directly  on 
the  head  of  the  pile  and  may  either  be  operated 
in  the  guides  of  an  ordinary  pile  driver  tower  or 
may  be  handled  by  a  derrick  or  any  other  con- 
venient apparatus  and  seated  directly  upon  the 
pile  that  is  guided  or  otherwise  held  in  position 
without  guides,  thus  making  it  convenient  to 
drive  a  large  number  of  piles  in  a  group  with  a 
hammer  easily  transferred  from  pile  to  pile  after 
the  latter  are  set  in  position.  Often  the  hammer 
may  be  handled  by  a  locomotive  crane,  by  the 
boom  of  a  stiff-leg  or  guyed  derrick,  which  is  like- 
ly to  be  necessary  for  oth^r  construction  opera- 
tions and  thus  obviates  the  necessity  of  providing 
a  special  pile  driver  tower. 

The  steam  pile  hammer  is  a  steam  cylinder 
and  piston  resting  on  the  pile  and  delivering  to  it 
a  blow  with  every  stroke  of  the  piston.  In  some 
makes  the  piston  forms  the  hammer  and  in  others 
the  piston  is  stationary  and  the  entire  remainder 
of  the  machine  serves  as  a  hammer. 

There  are  two  principal  types  of  steam  pile 
hammers,  the  single-acting  and  double-acting.  In 
the  former  the  expansive  force  of  the  steam  is 
used  merely  to  lift  the  moving  part  that  falls  on 
the  anvil  with  inertia  due  only  to  its  own  weight. 
In  the  latter  the  steam  is  admitted  at  both  ends 
of  the  cylinder  alternately,  and  not  only  lifts  the 
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°^I^^-:'£  "LES  WITH  DOUBLE  ACTI.\-(,  McKIEKNAN.TkkRY 

STEAM  HAMMER  IN  LEADS  SUSPENDED  FROM 

LONG  DERRICK  BOOM 


DRIVING   BATTER    PILES   WITH    McKIERNANTERRY 
DOUBLE  ACTING  STEAM   HAMMER 
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moving  part,  but  drives  it  with  full  expansive 
force  in  addition  to  the  weight  of  the  falling  body, 
thus  producing  more  rapid  and  stronger  action 
and  using  a  larger  quantity  of  steam. 

The  advantages  claimed  for  single-acting  ham- 
mers over  double-acting  hammers  are  the  possi- 
bilities of  somewhat  fewer  parts  and  greater  sim- 
plicity, a  reduced  first  cost,  and  a  smaller  con- 
sumption of  steam  power,  which  in  the  larger 
sizes  may  be  only  about  2/3  of  that  used  by  the 
double-acting  hammers. 

All  the  principal  types  of  steam  hammers  are 
made  in  several  sizes,  of  which  the  larger  ones 
are  chiefly  intended  for  driving  larger  and  longer 
piles,  and  for  piles  that  penetrate  very  difficult 
soil.  With  the  largest  sizes  of  hammer  of  either 
type  suitable  piles  can  be  driven  to  a  great  depth 
in  any  material,  including  hardpan  and  decom- 
posed or  soft  rock.  Steel  piles  have  also  been 
driven  through  large  boulders  which  they  split 
or  have  been  driven  until  the  lower  end  encoun- 
tering an  immovable  obstruction  has  been  de- 
flected and  forced  upwards  till  it  actually  emerged 
above  the  surface  of  the  ground. 

Single-acting  steam  pile  hammers  weigh  from 
800  to  16,000  pounds,  strike  from  125  to  50  blows 
per  minute  and  develop  a  variable  foot-pound 
energ}'  proportioned  solely  to  the  weight  and 
length  of  stroke.  The  largest  size  is  rated  for  a 
40  h.  p.  steam  boiler. 

DOUBLE-ACTING    HAMMERS 

The  double-acting  pile  hammer  varies  in  weight 
from  145  pounds  to  13,200  pounds,  strikes  from 
500  to  140  blows  per  minute,  and  when  supplied 
with  steam  at  a  pressure  of  80  pounds  per  square 
inch,  develops  a  maximum  energy  of  17,500  foot 
pound  per  stroke  for  which  there  is  specified  a 
60  h.  p.  boiler. 

Single-acting  steam  hammers  have  a  lower  cost 
and  sometimes  are  of  simpler  construction  than 
dotible-acting  hammers  and  consume  less  steam 
or  air  power.  The  larger  size  requiring  perhaps 
only  about  2/3  as  much  as  the  double-acting  ham- 
mers. They  cannot  drive  piles  when  the  latter 
are  very  much  inclined  from  the  vertical  and  they 
cannot  be  used  for  pulling  piles.  Double-acting 
hammers  have  smaller  dimensions  and  are  more 
compact  than  single-acting  hammers,  they  strike 
more  rapid  and  more  powerful  blows  and  can 
drive  the  piles  through  greater  obstructions,  can 
drive  more  linear  feet  of  piles  in  a  given  time,  can 
drive  piles  at  any  inclination  with  the  same  ef- 
ficiency that  they  can  drive  vertical  piles,  and 
can  be  used  with  great  efficiency  lor  pulling  piles. 
The  larger  the  pile  driven,  the  greater  should  be 
the  weight  of  the  hammer  so  as  to  overcome  the 
inertia  of  the  pile  itself.  A  great  advantage  of 
all  steam  hammers  is  the  minimum  head  room 
that  they  require,  being  able  to  operate  in  any 
place  where  thej'  can  be  installed,  and  thus  being 
efficient  for  working  in  and  under  buildings  and 
in  other  restricted  quarters. 

Lumber  Production 

According  to  a  preliminary  report  of  the  United 
States  Census  Bureau  the  production  of  lumber 
in  the  United  States  was,  in  1914,  $715,310,000, 


and  ill  1919  it  had  increased  to  a  valuation  of 
S1.4<X),000,000.  For  the  last  ten  years  the  pro- 
duction has  decreased  from  44,509,800  feet  in  1909 
about  22  per  cent  to  34,552,100  in  1919,  when  the 
production  of  yellow  pine  was  13,062,900,  Doug- 
las fir  5.902,200,  oak  2,708.300  and  Western  yel- 
low pine,  hemlock  and  white  pine  each  about 
1,755,000  feet  B.  M.  Since  December,  1920.  when 
the  cost  of  lumber  reached  the  highest  peak  at 
S37.27  it  has  declined  40  per  cent. 


A  Skilful  Derrickman 

For  the  construction  of  the  Lockington  dam  in 
the  Miami  Conservancy  District,  concrete  was 
delivered  to  the  forms  in  a  bottom-flap  steel 
bucket  of  36  cubic  feet  capacity  handled  by  a  105- 
foot  boom  steel  derrick  with  a  120-foot  mast. 

In  order  to  deposit  the  concrete  at  a  point  be- 
yond the  radius  of  the  boom,  the  derrickman,  Ed. 
Hines,  alternately  hauled  and  slacked  the  boom 
line  in  time  with  the  swing  of  the  suspended 
bucket  until  the  latter  moved  outward  on  a  long 
arc  in  a  vertical  plane  radial  to  the  derrick  mast 
and  finally  at  the  extremity  of  its  path  was 
quickly  dumped  by  tripping  the  bottom  latch,  al- 
lowing the  3  tons  of  concrete  to  shoot  through 
the  air  to  the  required  position  in  a  line  consid- 
erably inclined  from  the  vertical.  This  operation 
skilfuUv  performed  enabled  the  last  few  yards  of 
the  concrete  to  be  deposited  without  moving  the 
derrick,  which  otherwise  would  have  been  nec- 
essarv. 


-.     ^P^^ 


SWINGING    DUMP    FOR    A    CONCRETE    BUCKET    .\T    LOCK- 
INGTON DAM 
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Recent  Legal  Decisions 


STREET     WIDENING    BENEFITS     EQUALLY    PROPERTY    ON 
BOTH    SIDES   OF    STREET 

Since  street  widening  benefits  affect  alike  all 
property  similarly  situated  which  abuts  upon  or 
is  adjacent  to  the  street  and  the  benefits  cannot 
be  affected  by  the  side  of  the  street  the  job  is  on, 
nor  by  the  fact  that  a  "job"  removed  happens  to 
be  on  one  side  of  the  street  instead  of  on  the 
other,  Washington  Supreme  Court  holds,  In  re 
Phinney  Avenue,  in  City  of  Seattle,  194  Pac.  977, 
that  an  assessment  proceeding  which  results  in 
the  assessment  of  one  tract  of  property  seven 
times  as  great  as  it  does  another  of  like  area 
and  situation,  is  unjust  and  arbitrary,  and  should 
not  be  allowed  to  stand. 


TAXPAYERS      CANNOT,      THROUGH      COURTS,      INTERFERE 

WITH    DISCRETIONARY    POWERS    OF    MUNICIPAL 

AUTHORITIES 

The  Colorado  Supreme  Court  holds,  Antero  & 
Lost  Park  Reservoir  Co.  v.  Lowe,  194  Pac.  945, 
that  where  discretion  may  be  exercised  by  a  mu- 
nicipality, it  must  be  done  by  constituted  author- 
ity, and  the  courts  cannot,  at  the  instance  of  a 
taxpayer,  interfere  with  the  exercise  of  such  dis- 
cretion or  substitute  the  judgment  of  the  court 
for  the  judgment  of  those  in  authority.  A  tax- 
payer may  protect  the  rights  of  the  municipality 
against  the  unlawful  increase  of  taxes  which 
would  throw  an  unlawful  charge  or  burden  upon 
his  property,  but  he  cannot  by  the  exercise  of 
discretionary  power  vested  in  others  force  addi- 
tional burdens  and  taxes  upon  the  taxpayers  of 
the  municipality. 


MEASURE       OF       PAYMENT       BY       CITY       FOR       BENEFITS 
RECEIVED  FROM    PERFORMANCE   OF   VOID   CONTRACT 

The  Minnesota  Supreme  Court  holds,  Fargo 
Foundry  Co.  v.  Village  of  Calloway,  181  N.  W. 
584,  that  where  a  city  or  village  contracts  for  a 
municipal  improvement  which  it  has  power  to 
make,  but  the  contract  is  void  because  not  made 
after  com]ietitive  bidding  as  required  bv  law 
the  village  is  obliged  to  pay  for  any  benefit  it  re- 
ceives through  performance  of  the  contract,  not 
.because  of  the  contract,  but  because  of  a  general 
obligation  to  do  justice.  The  measure  of  recov- 
ery is  not  the  value  of  material  and  cost  of  labor, 
but  the  amount  of  benefit  the  village  receives.  If 
some  part  of  the  work  is  of  value  and  another 
part  a  detriment,  the  net  benefit  is  the  measure 
of  the  city's  obligation  to  pay. 


CONTRACT     NOT     NECESSARILY     ILLEGAL     BECAUSE     MA- 
TERIAL   PURCHASED    FROM    MEMBER   OF    COUNCIL 

The  New  Jersey  Court  of  Errors  and  Appeals 
holds,  Fredericks  v.  Borough  of  Wanaque,  112 
Atl.  309,  that,  while  a  member  of  a  municipal 
body  who  enters  into  a  corrupt  contract  forbid- 
den by  the  New  Jersey  Crimes  Act,  section  32,  is 
guilty  of  a  misdemeanor,  and  the  contract  itself  is 
thereby  void,  yet  in  the  absence  of  a  corrupt 
understanding  or  agreement  of  the  contractor 
with  the  member  of  the  council  voting  for  the 


contract  to  evade  the  act,  a  resolution  of  the  mu- 
nicipality, otherwise  legal,  is  not  rendered  illegal 
by  the  subsequent  action  of  the  contractor  in  pur- 
chasing his  material  from  a  recognized  source  of 
supply,  the  proprietor  of  which  happens  to  be  a 
member  of  the  governing  body  which  awarded 
the  contract;  and  the  contract  itself  does  not 
thereby  become  nugatory. 


'•SITE     OF     WORK"     IN     CONTRACT     FOR     HIGHWAY     CON- 
STRUCTION 

Where  a  contractor  for  the  construction  of  a 
highway  has  agreed  with  a  sub-contractor  to  de- 
liver materials  at  the  "site  of  the  work,"  the 
Maryland  Court  of  Appeals  holds,  Fisher  v.  Van- 
dewater,  112  Atl.  2%,  that  it  was  the  contractor's 
duty  to  deliver  such  materials  at  points  on  the 
highway  where  they  were  needed  for  the  work  in 
the  course  of  its  normal  progress  and  not  at  some 
point  thereon  remote  from  the  scene  of  the  sub- 
contractor's operations. 


STREET    IMPROVEMENTS    CAUSING    INCREASED    FLOW    OF 
SURFACE    WATER    IN    ADJOINING    MUNICIPALITY 

The  F'ennsylvania  Supreme  Court  holds.  Bor- 
ough of  Bridgewater  v.  Borough  of  Beaver,  112 
Alt.  232,  that,  since  every  municipality  has  the 
right  to  the  natural,  proper  and  profitable  use  of 
its  land  if  in  the  course  of  such  use  without  neg- 
ligence unavoidable  loss  is  brought  upon  an  ad- 
joining municipality  it  is  damnum  absque  injuria. 
Therefore  where  a  borough  has  a  legal  right  to 
open,  grade,  pave  and  improve  its  streets  within 
a  drainage  area,  and  the  owners  of  lots  abutting 
on  .said  streets  have  a  right  to  erect  houses  there- 
on, fill  up  depressions  therein  and  change  the 
grades  of  their  lots  to  conform  to  the  changed 
grades  of  streets,  damage  to  an  adjoining  bor- 
ough by  the  increase  in  the  quantity  and  velocity 
of  surface  waters  drained  into  its  streets  by  such 
street  improvements  is  damnum  absque  injuria, 
which  cannot  be  abated  as  a  nuisance  by  the  ad- 
joining borough. 


IN   ABSENCE  OF  FRAUD  OR  AUTHORITY,  P^ITIONER  FOR 

PAVEMENT   CANNOT   WITHDRAW    AFTER   APPROVAL 

BY   CITY   COUNCIL 

The  Nebraska  Supreme  Court  holds,  Wilkin- 
son V.  City  of  Lincoln,  181  N.  W.  861,  that  in  the 
absence  of  fraud  or  of  statutory  or  municipal 
authorit}',  a  petitioner  for  a  city  pavement  cannot 
withdraw  his  name  after  the  petition  has  been 
duly  approved  and  the  pavement  legally  ordered 
by  the  city  council.  The  court  said :  "The  va- 
lidity of  municipal  acts  is  not  left  to  the  changing 
attitude  of  private  petitioners.  Public  policy  (. 
not  permit  a  petitioner  to  invoke  municipal  power 
for  the  public  welfare  and,  by  withdrawing  his 
name  without  specific  statutory  or  municipal  au- 
thority, destroy  the  power  invoked  by  him  after 
it  has  been  legally  exercised  by  the  city  council. 
This  principle  of  municipal  law  is  sound  and  is 
well  established  by  precedent." 
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NEWS  OF  THE  SOCIETIES 


Jnly  12-15 — NATIONAL  CONVEN- 
TION OF  REAL  ESTATE  BOARDS. 
Chicago. 

July  15 — NEW  ENGLAND  ASSOCI- 
ATION OF  COMMERCIAL  ENGI- 
NEERS. Annual  meeting.  Crown 
Hotel,    Providence.    R.    I. 

Aug.  10-13— INTERNATIONAL  AS- 
SOCIATION OF  STREET  CLEANING 
OFFICIALS.  Annual  conference.  Ho- 
tel  La  Salle,  Chicago,   111. 

Aug.  23-25 — AMERICAN  ASSOCIA- 
TION OF  PARK  SUPERINTEND- 
ENTS Annual  meeting.  Detroit, 
Mich.  Secretary.  Emmet  P.  Griffin. 
Superintendent  of  Park,  East  St. 
Louis.    111. 

Aug.  30-Sept.  1  —  M  I  C  H  I  G  A  N 
STATE  GOOD  RO.ADS  AS^SOCIA- 
TION.      Annual    meeting.    Flint.   Mich. 

Sept.  13-16 — NEW  ENGLAND  WA- 
TER WORKS  .ASSOCIATION.  39th 
annual  convention.  Bridgeport.  Conn. 
Secretary.  Frank  J.  GifCord,  715  Tre- 
ont  Temple,   Boston,  Mass. 

Sept.  as  (10  days) — NEW  Y01:.K 
ELECTRIC-Ai  EXPOSITION.  Seven- 
ty-flrst  Regiment  Armory,  New  York 
City. 

Oct.  11-14 — INTERNATIONA!,  AS- 
SOCIATION OF  FIRE  ENGINTIBRS. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Anslsy.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building.  Denver. 
Colo. 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'?. 
Annual  convention.  Southern  Hotel, 
Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso.    Ind. 

Oct.  31-XoT.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATION.\L  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary, 
James  F,  Morgan.  Devonshire  St.. 
Boston. 

Xov.  14-18— AMERICAN  PUBLIC 
HEALTH      ASSOCIATION.  Annual 

meeting.     New  York   City. 


.\MEatICA>      .SOCTETV     FOR      TEST- 
l.VG    SIATERI-\LS 

The  twenty-fourth  annual  meeting 
was  held  at  the  New  Monterev  Hotel, 
Asbury  Park,  N.  J.,  June  20-24,   1921. 

The  first  session  was  devoted  to  re- 
ports from  the  committees :  On  Coal, 
A.  C.  Fieldner.  chairman :  on  Coke, 
Richard  Moldenke,  chairman ;  on  Tim- 
ber, Hermann  von  Schrenk,  chairman; 
on  Shipping  Containers,  J.  A.  Newlin, 
chairman;  on  Rubber  Products.  F.  ^M. 
Farmer,  chairman;  and  on  Screen  Wire 
Cloth.    R.    W.    Woodward,     chairman. 

Second  session :  Report  of  committee 
on  Preservati«e  Coatings  for  Structural 
Materials,  Allen  Rogers,  chairman;  The 
Use  of  Secondare-  Reference  Standards 
in  Process  Problems  of  Color  Measure- 
ment, H.  S.  Busby;  Stress-Strain 
Measurements  on  Films  of  Drying  Oils, 
Paints  and  Varnishes,  H.  .\'  Nelson; 
Plastic  Flow  through  Capillary  Tubes, 
E.  Buckingham;  Textile  Materials,  A. 
E.  Jeury,  chairman. 

Third  session:  Presidential  address 
and  reports  of  administrative  commit- 
tees, followed  by  an  informal  dance  and 
smoker,  Tuesday  evening,  June  21. 

Fourth  session,  report  of  committee 
on  Reinforced  Concrete,  Richard  L. 
Humphrey,  chairman.  Progress  report 
of  joint  committee  on  Standard  Speci- 
fications for  Concrete  and  Reinforced 
Concrete.  A  Proposed  Method  of  Esti- 
mating   the    Density    and    Strength    of 


Concrete  and  of  Proportioning  the  Ma- 
terials by  the  Experimental  and  Analyt- 
ical Consideration  of  the  Voids  in 
Mortar  and  Concrete,  A.  N.  Talbot. 
Time  of  Set  of  Concrete,  Watson  Da- 
vis. A  Comparison  of  the  Results  of 
the  Slump  Test  and  the  Flow  Table  in 
the  Measurement  of  the  Consistency  of 
Concrete,  W.  L.  Schwalbe.  Variation 
in  the  Effect  of  Rodding  Concrete,  F. 

E.  Giesecke.  Testing  of  Plastic  Cal- 
cined Magnesite  for  Use  in  Oxychlonde 
Cements,  M.  Y.  Seaton.  Wear  Tests 
of  Concrete.    D.  A.  Abrams. 

Fifth  session,  report  of  committee  on 
Road  and  Paving  Materials,  A.  H. 
Blanchard,  chairman.  Tests  for  Soils 
with  Relation  to  Their  Use  in  the  Sub- 
grade  of  Highways,  A.  T.  Goldbeck  and 

F.  H.  Jackson.  Measurements  of  Im- 
pact of  Motor  Trucks  on  Roads,  E.  B. 
Smith.  Report  of  committee  C-9,  on 
Concrete  and  Concrete  Aggregates, 
Sanford  E.  Thompson,  chairman.  A 
Study  of  the  Composition  of  Blast  Fur- 
nace Slags  Suitable  for  Concrete  Ag- 
gregate, L.  G.  Carmick.  Fire  Tests  of 
Building  Columns,  S.  H.  Ingberg. 

Sixth  session,  on  ceramics,  lime  and 
gypsum.  Report  ol  committee  on: 
Brick.  H.  T.  Shelley,  chairman;  on 
Clay  and  Cement  Sewer  Pipe,  Rudolph 
Hering,  chairman;  on  Drain  Tile,  A. 
Marston,  chairman;  on  Lime.  H.  C. 
Berry,  chairman;  on  Refractories,  W. 
H.  Fulweiler,  secretary;  on  Hollow 
Building  Tile,  W.  A.  Hull,  chairman; 
on  Gypsum,  W.  E.  Em!e\-.  cTiairman. 

Seventh  session,  on  testing  and  no- 
menclature. Report  of  committee  on : 
Methods  of  Testing,  J.  A.  Capp,  chair- 
man;  on  Metallography.  W.  H.  Bassett, 
chairman;  on  Nomenclature  and  Defi- 
nitions, Cloyd  M.  Chapman,  chairman; 
on  Electrical  Insulating  Materials,  F. 
M.  Farmer,  chairman ;  a  Method  i  De- 
termining the  Tensile  Strength  of  Por- 
celain, F.  H.  Riddle  and  J.  S.  Laird. 
Magnetic  Spring  Testing,  T.  Spooner 
and  I.  F.  Kinnard ;  a  Study  of  Elastic 
Viscous  Deformation,  P.  G.  Nutting. 

Eighth  Session,  report  of  committee 
on  Petroleum  Products  and  Lubricants, 
C.  P.  Van  Gundy,  cTiairman.  Refining 
of  Petroleum,  C.  K.  Francis.  Improve- 
ments in  Apparatus  for  Testing  Petro- 
leum Products,  T.  G.  Delbridge?  Prob- 
lems Involved  in  the  Development  of 
Specifications  for  Motor  Gasoline  E 
W.  Dean. 

Presentation  of  a  motion  picture  on 
"The  Story  of  Petroleum,"  presented 
through  the  courtesy  of  the  United 
States  Bureau  of  Mines. 

Ninth  session,  on  steel  and  wrought 
iron. 

Golf  and  tennis  tournaments  on  Fri- 
day afternoon,  June  24. 

Tenth  session,  on  cast  iron,  corrosion 
and  non-ferrous  metals. 

The  attendance  of  610.  only  10  per 
cent  less  than  the  highest  previous  rec- 
ord, was  considered  exceedingly  good, 
especially  in  view  of  tl;e  liiah  railroad 
fares.  Abstracts  of  some  of  the. most 
important  reports  of  committees  will  be 
published  in  Public  Works. 


.VSLEKIC.W     SOCIETY    FOR    MUNICI- 
P.\L,    IMPROVEMK.X'TS 

The  committee  of  Paving  Brick  Spe- 
cifications of  the  American  Society  for 
Municipal  Improvements  held  a  special 
meeting  at  Asbury  Park.  N.  J.,  June  20, 
1921.  A  revision  of  the  brick  specifica- 
tions was  discussed  and  E.  S.  Rankine, 
of  Newark;  W.  P.  Blair,  vice-president 
of  the  National  Paving  Brick  Manufac- 
turers' Association ;  and  Wm.  C.  Per- 
kins, chief  engineer  of  the  Eastern  Pav- 
ing Brick  Manufacturers'  Association, 
were  granted  a  hearing. 

^VESTER^'    SOCIETY    OF    ENGI- 
NEERS 

At  the  annual  dinner  of  the  Western 
Society  of  Engineers  held  in  Chicago  on 
June  8,  the  society  was  addressed  by  the 
retiring  president,  Frederick  K.  Cope- 
land,  the  incoming  president,  Charles 
H.  MacDonweel  and  by  Dr.  R.  A.  Mil- 
likan  on  the  "Organization  of  Research 
in  a  Democracy." 

ROCHESTER    ENGINEERING 
SOCIETY 

At  its  annual  meeting  on  June  10,  the 
Rochester  (N.  Y.)  Engineering  Society 
elected  the  following  officers :  President, 
Harold  O.  Stewart ;  first  vice-president, 
Charles  C.  Evans ;  second  vice-president. 
Waldo  G.  Wildes;  secretary.  Gloster 
P.  Havenor ;  and  treasurer,  Louis  J. 
Summerhays. 

NATIONAL,      ELECTRIC      LIGHT 
.4.SSOCIATION 

About  ,300  delegates  were  present  at 
the  annual  con\ention  of  the  North 
Central  division  of  the  National  Elec- 
tric Light  Association,  which  was  held 
in  Duluth  on  June  21-23.  Electrical 
manufacturers  within  a  radius  of  500 
miles  of  this  city  sent  exhibits  to  be 
displayed  at  the  meeting.  Other  inter- 
esting features  of  the  meeting  were  dis- 
cussions on  public  utilities,  general  bus- 
iness conditions,  fuel  supply  problems 
and  similar  subjects;  tours  about  the 
city  and  visits  to  sources  of  power  in 
the  vicinity;  also  entertainments  for  the 
women  of  the  party. 


PERSONALS 

Upham,  Charles  M.,  state  highway 
engineer  of  Delaware,  has  been  granted 
a  year's  leave  of  absence  beginning 
September  1,  to  accept  the  position  of 
state  chief  engineer  with  the  state  high- 
way department  of  North  Carolina. 

Clark,  B.  E.,  acting  state  engineer 
and  acting  state  highway  commissioner 
of  Oklahoma,  has  been  appointed  state 
highway  commissioner  of  Oklahoma  by 
Governor  Robertson. 

Harper,  L.  L.,  has  been  appointed 
city  engineer  of  Quincy,  111. 

Givan.  Albert,  has  been  appointed 
city  engineer  of  Sacramento,  Cal. 

Cogswell,  William  B.,  founder  of  the 
Solvay  Process  Co.,  at  Syracuse,  died 
at  his  home  in  that  city  on  June  7. 

Boehringer,  R.  A.,  of  the  Akron, 
Ohio,  water  department,  is  now  resi- 
dent engineer  of  the  Reading.  Pa.,  wa- 
ter works. 

Cauchon,  Noulan.  has  been  appointed 
chairman  of  the  Ottawa  Town  Planning 
Commission. 
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New  Appliances 

Describing  New  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 
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THE     PAVING     BREAKERS     HAVE     CUT     THROUGH     THE 

ASPHALT   SURFACE,  BROKEN   UP  THE   CONCRETE 

SUB-BASE  AND  LOOSENED  THE  COMPACT  SOIL 


PAVING      BREAKERS      DESTROYING      CONCRETE 
MASONRY    FOR    THE    ENLARGING    OF 
MAN-HOLE 


AND 


PAVING   BRBAKBRS 

By  the  use  of  paving  breakers,  which 
are  one-man  pneumatic  hand  tools  sim- 
ilar in  construction  to  non-rotating 
hand  hammer  rock  drills,  operated  by 
portable  compressors,  both  manufac- 
tured by  the  Ingersoll-Rand  Company 
and  described  in  their  bulletin  entitled 
"Paving  Breakers,"  it  is  claimed  that 
asphalt  and  concrete  pavements  and  the 
like  can  be  cut  for  the  installation  of 
pipes,  conduits  and  for  repairs  and 
aew  construction,  with  a  saving  in  the 
cost  of  about  67  per  cent  and  of  time  of 
about  75  per  cent  as  compared  with 
ordinary  hand  methods. 

The  breakers,  which  are  of  two  sizes, 
weigh  58  and  68  pounds,  respectively, 
are  all  steel,  principally  drop  forged, 
and  are  of  simple  rugged  construction 
with  T  handle  in  which  is  incorporated 
a  simple  trigger  throttle  valve.  Undue 
shock  is  absorbed  by  the  springs,  and 
they    are    provided    with    bits    having 


chisel  edges  for  cutting  asphalt,  bitu- 
lithic  block,  etc.,  and  a  moil  point  for 
breaking  or  spawling  concrete,  loosen- 
ing paving  stones,  breaking  frozen  or 
compact  ground.  The  light  machine  is 
recommended  for  use  with  an  air  pres- 
sure of  80  pounds  and  the  heavier  one 
for  pressures  of  less  than  80  pounds. 

When  the  breakers  are  used  for 
street  railway  work  the  air  pressure 
is  generally  furnished  by  an  Imperial 
tie  tamper  compressor  and  for  other 
purposes,  such  as  street  paving,  trench- 
ing and  contract  work,  the  Imperial 
Type  14  portable  air  compressor,  driven 
by  gasoline  or  electricity,  is  generally 
used.  Any  of  these  compressors  will 
operate  two  paving  breakers. 

The  average  efficiency  of  good  hand 
work  in  cutting  through  an  asphalt 
pavement  3  to  6  inches  thick  and  a  6- 
inch  concrete  base  is  about  10  linear 
feet  per  man  per  8-hour  day.  Three 
men  with  a  compressor  and  two  paving 


breakers  will  average  300  linear  feet  of 
the  same  work  in  the  same  time,  ac- 
cording to  the  record  of  a  large  eastern 
company  using  four  of  the  outfits 
which  they  consider  pay  for  themselves 
every  month.  One  paving  breaker  and 
two  men  working  for  the  Los  Angeles 
Railway  Corporation  replaced  30  men, 
at  $4.35  each  doing  the  same  work. 

'riHBIUlTV    .\.\U    COLOK    l.\STKU- 
MKNTS 

Instruments  for  the  accurate  deter- 
mination of  the  amount  of  color  and 
turbidity  in  water,  and  for  measuring 
them  on  standard  scales  are  manufac- 
tured by  the  Builders'  Iron  Foundry, 
who  supply  turbidity  apparatus  rec- 
ommended bj'  the  United  States  Geo- 
logical Survey  in  Water  Supply  and 
Irrigation  Paper  No.  151  and  in  Cir- 
cular No.  8  of  the  Division  of  Hy- 
drography. 

The  instruments  are  based  on  the 
platinum-cobalt    method     of     measure- 


TYPE    CC-23 


ILLUSTRATING   THE   APPLICATION  OF  PAVING   BREAK- 
ERS ON  ELECTRIC  STREET  RAILWAY  WORK 


TYPE  BC-25 
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ment.  devised  by  Allen  Hazen.  which 
compares  the  color  of  the  given  water 
with  that  of  a  standard  Platmuni-Cci- 
balt  solution,  diluted  to  form  a  graded 
color  scale,  each  solution  being  num- 
bered to  correspond  with  the  number 
of  parts  of  metallic  platinum  in  1,000,- 
000  parts  of  the  solution. 

The  apparatus  consists  of  a  tube  con- 
taining 6  standard  colored  glass  discs 
corresponding  in  color  to  the  solu- 
tions indicated.  There  are  three  alu- 
minum tubes.  .)0.  100  and  200  millime- 
ters in  length  for  containing  the  water 
to  be   tested. 

The  same  company  also  manufac- 
tures a  turbidity  scale  8  inches  long 
with  an  attached  tape  line  which  can 
be  immersed  in  the  water  and  will  in- 
dicate the  amount  of  turbidity  by  the 
depth  of  immersion  necessary  to  cause 
a  platinum  wire  at  the  bottom  of  a 
scale  to  become  invisible.  These  in- 
struments are  especially  valuable  for 
use  in  designing  filtration  plants  and 
for  proportioning  settling  basins,  for 
determining  the  slope  of  irrigation  ca- 
nals and  for  other  purposes. 

_LIGHTXING    CENTRIFUG.4L    PUMPS 

Lightning  centrifugal  pumps  have 
been  manufactured  for  25  years  by 
the  Kansas  City  Hay  Press  &  Trac- 
tor Co.  They  have  a  runner  with  in- 
tegral sides,  the  shaft  is  made  with  re- 
versible ends,  there  is  a  special  brass 
sleeve  to  prevent  sand  from  entering 
the  stuffing  box  and  two  collars  to 
avoid  end  thrusts.  The  pumps  can  be 
changed  from  right  hand  to  left  hand, 
and  are  all  constructed  so  as  to  dis- 
charge at  any  desired  angle.  A  spe- 
cialty is  made  of  dredging  pumps.  The 
suction  and  discharge  pipes  are  made 
of  the  same  size  and  they  are  especial- 
ly well  adapted  for  pumping  sand  for 
dredging  and  filling. 


PUBLIC      WORKS 

The  Federal  Electric  Company  of 
Chicago  have  developed,  with  basic 
patent  protection,  a  low  voltage  auxil- 
iary coil  which  is  embodied  in  the  re- 
newable cartridge  of  National  Renew- 
able Fuses. 

The  new  device  serves  two  purposes ; 
First,  as  a  fuse  it  is  so  constructed  that 
it  withstands  the  high  starting  current 
of  motors,  yet  protects  the  running 
load  within  the  limits  prescribed  by  the 
L'nderwriters'  Laboratories,  Inc. 

As  the  fuse  is  made  for  operation  on 
Multiphase  circuit,  it  acts  as  a  circuit 
breaker ;  that  is,  when  one  fuse  blows, 
the  auxiliary  device  in  the  National 
Multiphase  Renevi'able  Fuse  makes  one 
of  the  other  elements  in  one  of  the 
other  fuses  blow,  thereby  breaking  the 
circuit  entirely  and  eliminating  the  pos- 
sibility of  the  motor  running  as  a  sin- 
gle phase  motor.  This  is  really  a  time 
limit  fuse  and  is  absolutely  fool-proof. 


fiEW    ROAD    M.«NT.VI>ER 

new    machine    just    put    into 


BELT  DRIVEN  CENTKU-LC.AL  PUMP 


Water  pumps  are  made  in  four  sizes 
with  capacities  of  40.000  to  162,000  gal- 
lons per  hour  raised  to  heights  from 
5  to  80  feet  according  to  speeds  vary- 
ing from  166  feet  to  375  feet.  Sand 
and  water  pumps  are  also  made  in 
four  sizes,  capacities  of  72.000  to  450,- 
000  gallons  per  hour.  Dredge  pumps 
have  an  efficiency  of  40  to  50  per  cent 
and  can  handle  an  average  of  10  to 
15  per  cent  of  suspended  material  which 
may  increase  to  as  much  as  40  per  cent 
under  certain  most  favorable  circum- 
stances. 

NATIONAL,     Mi;i,TIPHASE     RENEW- 
ABLE   FUSE 

Electrical  manufacturers  have  been 
working  for  years  to  develop  a  means 
to;  prevent  Multiphase.  (Polyphase) 
motors  running  single  phase. 


A  new  machine  just  put  into  the 
road  maintainer  field  is  a  one-rnan  out- 
fit departing  entirely  from  familiar  de- 
sign, built  with  one  front  wheel  and 
two  large  drive  wheels  in  the  rear,  the 
grader  blade  being  swung  underneath 
and  just  in  front  of  the  operator,  giv- 
ing him  a  chance  to  see  just  what  he 
is  doing. 

The  only  purpose  of  this  machine  is 
the  proper  and  economical  maintaining 
of  dirt  roads  through  the  continuous 
system  of  road  patrol  maintenance, 
started  in  Wisconsin  and  rapidly 
spreading  to  all  parts  of  the  country. 
The  "One-Man"  outfit,  with  its  6- 
cylinder  motor  developing  8  horsepower 
on  the  blade  replaces  two  or  three 
teams  and  two  or  three  men.  The 
operator  sits  at  the  rear  of  the  tractor 
with  the  blade  in  front  of  and  below 
him.  so  that  he  is  sitting  in  a  com- 
fortable natural  position  and  can  see 
exactly  what  work  is  being  done.  The 
blade  attachment  is  12  feet  long  and 
is  swung  at  an  angle  underneath  the 
machine  on  a  sub-frame  which  is  bolted 
to  the  main  frame.  The  blade  itself, 
made  in  three  sections,  is  adjustable 
both  to  the  curvature  of  the  road  and 
the  depth  of  the  cut. 

As  the  blade  angles  between  the 
rear  of  the  left  drive  wheel  and  the 
front  of  the  right,  it  makes  a  cut  9% 
feet  wide.  The  outside  right-hand 
blade  is  placed  in  a  more  angular  po- 
sition. In  operation  it  thus  keeps  the 
dirt  always  rolling  towards  the  cen- 
ter. This  blade  is  especially  convenient 
in  cleaning  out  ditches  or  gutters. 

In  crowning  a  road  the  center  of 
the  blade  is  raised  and  the  dirt  will 
then  roll  to  either  side,  leaving  a 
smooth,  perfectly  crowned  highway  or 
street.  Four  levers,  within  easy  reach 
of  the  operator,  control  the  three  sec- 
tions of  the  blade  quickly  and  easily. 
This  machine  may  be  used  for  haul- 
ing loaded  wagons,  in  construction 
work,  or  hauling  scrapers  and  other 
road  machines  used  in  highway  main- 
tenance. It  can  also  be  equipped  with 
a  belt  pulley  for  operating  a  small  rock 
crusher  or  other  belt  machines. 

The   powerful   6-cylinder   motor   de- 
velops sufficient  power  for  pulling  the 
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blade  to  any  depth  desirable.  With  the 
3-speed  transmission,  it  is  possible  to 
go  over  the  road  slowly  when  it  is 
rough,  and  faster  as  it  becomes  smooth. 

STOCKLAND     110.4D     GRADERS 

The  road  grading  machines  described 
in  the  catalog  of  the  Stockland  Road 
Machinery  Co.  have  been  manufactured 
for  20  years,  more  than  1,000  are  now 
in  operation,  and  it  is  claimed  that 
their  use  secures  better  roads  and 
cuts  the  grading  cost  17  per  cent.  An 
exclusive  feature  is  the  quick  lift  lever 
that  makes  the  machine  a  non-stop 
grader  by  enabling  the  operator  to  lift 
the  blade  instantly  and  pass  over  any 
obstruction  while  the  curved  blades  cut 
under  the  soil  instead  of  scraping  and 
pushing,  and  the  steering  device  makes 
the  control  of  the  machine  positive  and 
easy.  The  blade  can  be  shifted  trans- 
versely, tilted  at  different  angles,  or 
completely  reversed. 

The  graders  are  made  in  6  sizes,  the 
Giant  of  25  h.  p.,  weighing  8,200 
pounds ;  Giant,  Jr.,  5,700  pounds ;  Spe- 
cial, 3,585  pounds ;  Standard,  3,100 
pounds ;  Junior,  1,550  pounds,  and  the 
1,000-pound  Pony  which  can  be  oper- 
ated by  two  horses.  The  new  Giant  is 
built  for  heavy  road  work  to  be  hauled 
by  a  30-60  or  a  75-120  h.  p.  traction 
engine. 

The  Giant  scarifier  weighs  9,800 
pounds,  has  7  teeth  3%  inches  square 
and  cut;  a  swath  6  feet  wide  in  macad- 
amized, hard  clay,  or  gravel  roads.  Any 
Giant  Stockland  grader  can  be  con- 
verted into  a  scarifier  machine. 

The  Northwest  special  drag  is  made 
by  the  same  company  in  two  sizes  with 
blades  8  feet  and  7  feet  long,  weighs 
360  pounds  and  335  pounds,  respective- 
ly. The  Northwest  Junior  drag  is  sim- 
ilar  to    the    Special    drag,    but    lighter. 


TRADE  PUBLICATIONS 

ItlROM    TREE    TO    TRADE 

Tlie  Long-Bell  Lumber  Company  hat 
issued  a  handsome  46-page  pamphlet 
richly  illustrated  with  colored  engrav- 
ings that  contains  interesting  and  val- 
uable statistics  and  descriptions  under 
the  head  of  The  Forest  Park  Commis- 
sion, Building,  Modernizing  a  Great 
Industry,  Community  Life  in  the  Lum- 
ber Industry,  Life  in  the  Logging 
Camps,  Lumber  in  the  Making,  Quality 
in  Lumber,  Creosoted  Wood  Products, 
Finished  Products  from  Western 
Woods.  American  Lumber  in  Foreign 
Countries,  and  Farm  Lands  in  the 
Wake  of  the  Woodman.  Interesting 
details  are  given  of  the  processes  and 
equipment  for  logging,  transporting 
and  sawing  lumber  and  interesting  data 
regarding  the  products  of  the  company 
which  include  Southern  pine,  lumber 
and  timber,  creosoted  lumber  and  tim- 
ber, oak  and  gum  lumber  and  flooring, 
California  white  pine  lumber  and  sash, 
doors  and  standardized  woodwork. 

TRAILMOBILES 

Trailmobile  Co.,  Cincinnati.  Ohio, 
issues  circular  descriptive  of  trailmo- 
biles,  with  four  wlieels,  for  hauling  by 
teams,  trucks  and  automobiles  and  of 
semi-trailmobiles  with  two  wlicels  sup- 
porting rear  end  and  a  special  bearing 
supporting  the  forward  end  on  the  rear 
truck  of  the  automobile. 
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Mechanical  Equipment  of  Balti- 
more Water  Department 


By  V.  Bernard  Siems* 


Ownership  and  operation  of  trench  excavators  and  other  mechanical  equip- 
ment by  the  Department.     Performance  and  cost  records  given  in  great  detail 
and  compared  with  hand  labor  costs. 


Machinery  for  excavating  earth  and  other  ma- 
terial has  been  recognized  for  years  as  more  eco- 
nomical and  efficient  than  manual  methods  where 
conditions  will  permit  the  use  of  such  mechanical 
equipment. 

In  order  to  complete  the  construction  of  water 
supply  and  sewerage  systems  in  the  cantonments 
during  the  world  war  as  quickly  as  possible,  tht 
United  States  Army  used  machinery  entirely,  and 
the  results  obtained  have,  no  doubt,  had  a  great 

•Associate  Civil  Eng'ineer,  Baltimore  Water  Department. 
tPaper  presented  at  the  41st  Annual   Convention    of    the 
American    Water    Works    Association. 


effect  on  the  increased  use  of  trench  excavators, 
cranes  and  backfillers  by  contractors  and  munici- 
palities. The  writer  used  trenching  machines, 
cranes  and  backfillers  entirely  for  the  construction 
of  the  water  distribution  system  for  Camp  Meade 
and  Camp  Franklin  in  1918.  The  distribution  sys- 
tem of  Camp  Franklin  and  the  enlargement  of  the 
Camp  Meade  system  were  completed  in  Zyi 
months.  Machinery  of  all  characters  was  used  to 
construct  the  intake  and  pumping  stations  and 
enlarge  the  filtration  plant  and  balancing  reser- 
voirs at  Camp  Meade. 


BALTIMCJKE   WATER   DEPARTMENT'S  BACKFILLER  AT  WORK 
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In  1913  the  eiii^ineers  of  Ihc  Baltimore  City 
Water  Department  saw  the  necessity  for  obtam- 
ing  a  trenching  machine,  air  compressor  and  pneu- 
matic hammer  to  execute  more  expeditiously  the 
work  in  connection  with  the  installation  of  water 
niain>.  The  Highway  Department,  in  1913,  graded 
33d  street  from  Greenmount  avenue  to  Hillen 
road,  an  approximate  distance  of  1.1  miles,  pre- 
paratory to  constructing  a  boulevard.  The  Wa- 
ter Department  started  tlie  work  of  installing  a  16- 
inch  middle  service  water  main  by  hand  labor, 
and  as  the  cost  of  doing  the  work  was  exceeding 
the  estimated  amount  appropriated,  the  depart- 
ment engineers  rented  a  trenching  machine  from 
the  Consolidated  Gas  Company,  and  with  the  use 
of  this  machine  the  work  was  rapidly  pushed  to 
completion  and  the  cost  was  less  than  the  amount 
actuallv  appropriated.  This  rented  machine  ex- 
cavated 2,000  linear  feet  of  trench,  and  the  final 
cost  showed  that  the  excavating  had  been  done 
at  16  cents  a  cubic  yard.  Based  on  this  excel- 
lent showing,  the  Water  Department  was  per- 
mitted to  purchase  a  Parsons  trench  excavator, 
Model  "K."  Another  important  reason  for  per- 
mitting the  purchase  of  a  trenching  machine  was 
that  the  greater  part  of  future  water  main  instal- 
lations would  be  in  the  northeastern  and  north- 
western sections  of  the  city  where  few,  if  an}, 
subsurface  structures  would  be  encountered,  and 
conditions  would  be  ideal  for  operating  trenching 
machines.  The  normal  corps  of  fifteen  laborers 
was  too  small  to  permit  constant  operation  of 
the  trenching  machine  in  the  work  of  laying  wa- 
ter mains  and  backfilling,  and  it  was  necessary 
to  increase  the  number  of  men.  In  order  to  still 
increase  the  amount  of  work  and  bring  the  water 
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The  Engineering  and  Construction  Divrsion  of 
the  Water  Department  now  has  the  following 
equipment. 

Equipment  Original  Cost 

4  Air  compressors    (ranging  from   80  to 

210  cubic  feet  capacitv)    $  8,189 

2  Backfillers   . .  .  : 3,488 

1   Austin  5-ton  crane 8,095' 

1    Raiisome  concrete  mixer   802 

1   Air  piling  hammer 275 

10  Ditch  pumps   iM7 

3  Trenching  machines   23,794 


Tbtal $48,090 

From  the  accompanying  table  it  is  particularly 
noticeable  that  most  of  the  machinery  was  pur- 
chased by  the  Water  Department  between  the 
years  1918  and  1920.  This  table  also  shows  the 
total  equipment  of  the  larger  types  of  machinery 
now  used  by  the  Water  Department, 

TRENCHI.\G    BY    M.\CHIXE 

Since  the  year  1914  the  Water  Department  has 
used  trenching  machines  under  almost  all  condi- 
tions in  the  installation  of  water  mains  in  public 
highways.  The  Parsons  Model  "K"  trenching 
machine  was  put  to  a  severe  test  at  one  time  in 
excavating  for  the  installation  of  a  4-inch  water 
main  in  a  private  allev  between  ten  and  twelve 
feet  in  width.  Difficulty  was  experienced  in  get- 
ting a  trenching  machine  of  this  size  in  the  alley, 
and  damage  was  done  to  the  wooden  fences  on 
each  side  of  the  alley.  But  even  considering  the 
difficulties  and  the  expense  entailed  because  of 
the  damage  done,  the  cost  of  installing  the  4-inch 
main  was  much  less  than  it  would  have  been  if 
done   by   manual    labor.      It    may   be   interesting 


to  note  that  a  comparison  of  the  cost  of  doing 
mains  construction  corps  to  the  normal  size  of  work  in  private  alleys  of  various  width  and  pub- 
fifteen  laborers,  air  compressors  and  pneumatic  He  highways,  whether  done  by  manual  labor  oj 
hammers  were  procured.  Tihis  latter  equipment  by  trenching  machine  aided  by  hand  labor,  shows 
was  also  necessary  to  se- 


cure  uniform   caulking  of 
all  pipe  joints  and  thereby 
decrease  the  probability  of 
leaks   occurring  after   the 
laying   of    improved    pav- 
ing;  it    also    reduced   the 
time,  and  consequently  the 
cost  of  labor,  in  caulking. 
The  first  air  compresspr 
purchased  was  of  Foster  & 
Hosier  make  and  had  a  ca- 
pacity   of    approximately 
80  cubic  feet.     Consider- 
able difficulty  was  .expe- 
rienced    in     training    the 
caulkers  to  use  the  pneu- 
matic     hammers      intelli- 
gently in  order  to  prevent 
breaking  the  bells  of  cast 
iron  pipe.  Tests  conducted 
over  a  long  period  showed 
that   pneumatic   hammers 
should    operate    under    a 
long  stroke  and  at  a  mod- 
•  erate  working  nressure  of 
40  pounds  per  square  inch. 


FIG.  2.— INSTALLATION  COST  CURVES— H.VND    L-\BOR 
AIDED  BY  TRENCHING  MACHINE 


VS.    HAND    L.\BOK 
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Table    \o    .1 

Methort    oi   Ascertaining    the   Cost   yiT   Hniir   nf   riperatins    Maehine 
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Air  Cwmiiressors: 

Insersoll-Rand     .  . 

.A.C.l 

$3.05S 

5  years 

Nov., 

'20 

2.000 

$0.31 

$0.61 

$0.08 

$1.00 

$1,00 

$2.00 

Sullivan     

.A.C.2 

2,531 

3  years 

Dec. 

■20 

2.000 

0.25 

0.61 

0.09 

.95 

1,00 

1.95 

2   Foster  &  Hosier 

A.C.3&4 

1,300 

5  years 

Mar., 

'IS 

2.000 

0.13 

0.15 

0.02 

,30 

1,00 

1.30 

BafkfillerN: 

Backfiller    M.o     .  .  . 

.      B.l 

S47 

5  years 

Oct.. 

■IS 

sno 

0.21 

0.11 

II  10 

.42 

1.00 

1.42 

Backfiller    M.lO     .. 

...B.2 

2,C41 

5  years 

Oct., 

"20 

soo 

0.66 

0.37 

0.10 

1.13 

1,00 

2.13 

Crane: 

e.i 

S,»9n 

0  years 

Aug., 

■19 

1,0111) 

1,62 

0.96 

0.20 

2.7S 

1,00 

3.78 

t'onerete  Mixer: 

CM  1 

S02 

5  years 

Oct.. 

■20 

SDO 

1.00 

0.23 

0.02 

1.25 

1,00 

2.25 

Haniiiier: 

Air    Piling    

A.H.I 

275 

a  years 

Mar.. 

'20 

2. "ill 

0.22 

0.03 

.25 

1.00 

1.25 

PunipK: 

3-No.    00    4    h.p..  .  . 

P.l 

390 

3  years 

Mar., 

•19 

2.IHIU 

11.07 

0.19 

0.04 

,30 

1.00 

1.30 

3-No.    00    21^    h.p.. 

P. 2 

349 

3  years 

Apr., 

•19 

2  IKHI 

0.06 

0.19 

0.04 

.29 

1.00  , 

1.29 

i-No.     00     Centrif. 

P. 3 

490 

3  years 

Feb., 

•19 

2.000 

O.OS 

0.19 

0.04 

,31 

1.00 

1.31 

1 -Domestic    

..P. 4 

ISO 

3  years 

Feb., 

19 

2.000 

0.03 

0.19 

0.03 

.25 

1.00 

1.25 

1-Schramm    

P. 5 

280 

3  years 

Feb., 

•19 

2,000 

O.O.T 

0.19 

0.04 

.28 

1,00 

1.28 

Trenobiuf;:    >lac>hlneN 

Parsons    Moilel    K 

T.M.I 

5, .542 

5  years 

Apr., 

•14 

1  45fi 

1.39 

0,31 

1.70 

1.00 

2.70 

Parsons    Model    24 

T.M.2 

8,052 

5  years 

Dee., 

20 

1,456 

1.12 

0.63 

0.25 

2.00 

1.00 

3.00 

Parsons    Model    36 

T.M.3 

10,200 

5  years 

Apr., 

20 

1,456 

1.40 

1.39 

0.25 

3.04 

1.00 

4.04 

Columns  Nos.  1.  2.  3.  4.  5.  6,  10,  11  and  12  are  self-e.xplanatory.  Column  No.  7 — Column  Xo.  3  divided  by  col- 
umn No.  4,  equals  depreciation  cost  per  year,  and  tbis  (luotient  divided  by  column  No.  6  equals  depreciation  cost 
per  hour.  Column  Xo.  8 — Fuel  consumed  per  hour  was  ascertained  b,v  test  on  eacli  machine  and  is  approximately 
as  follows:  9o  per  cent  easoline,  :!  per  cent  grease  and  7  i>er  cent  lulirica tins:  oil.  Column  No.  9 — Yearly  cost  of 
repairs    for    eai'h    macliine    divided    by    column    Xo.    6    equals    reoMir    cost    per   hour.  


that  the  cost  of  the  installation  in  private  alleys 
is  twice  that  of  the  cost  in  public  highways. 
The  Water  Department,  therefore,  docs  not  oven 
consider  the  installation  of  water  mains  in  private 
alleys.  Judging  from  our  records  of  cost,  such 
installations  should  be  discciuraged  by  all  mu- 
nicipalities. 

Trenching  machines  have  also  been  used  to  re- 
move the  cover  of  all  sized  water  mains  where 
it  has  been  found  necessary  to  enlarge  or  replace 
them  by  other  mains,  particularly  so  in  cases 
where  it  is  necessar}-  to  lower  the  water  mains 
because  of  a  change  in  the  grade  of  the  public 
highway. 

In  the  residential  and  business  districts  where 
it  would  be  economical  to  excavate  trenches  with 
trenching  machine  for  installation  of  water  mains, 
accurate  locations  were  obtained  of  water  supply, 
gas  supply  and  other  services  in  advance  of  the 
work.  The  locations  of  these  services  were 
marked  on  the  curb  liiie,  and  the  trenching  ma- 
chine operator  very  seldom  disturbed  any  of  them 
as  he  raised  the  boom  of  the  machine  as  it  ap- 
proached these  marks.  It  was,  of  course,  neces- 
sary to  do  the  extra  excavating  around  the  service 
pipes  by  hand  labor.  In  other  instances  the  De- 
partment has  found  it  economical  to  disconnect 
these  services  temporarily,  in  order  to  provide 
clearance  for  the  operation  of  the  trenching  ma- 
chine. Even  with  these  additional  costs,  there 
was  considerable  economy  in  the  use  of  the 
trenching  machine,  especially  on  the  installation 
of  large  vvater  mains.  From  our  cost  data  records 
it  is  estimated  that  damages  to  subsurface  struc- 
tures by  the  use  of  trenching  machines  approxi- 
mate 1  per  cent  of  the  total  cost  of  the  installation 
of  the  water  mains. 

OTHER     M.\CHIXERY 

In  1918,  due  to  the  increasing  number  of  ex- 


tensions of  water  mains,  the  scarcity  of  labor  and 
the  high  rate  of  pay  necessary  because  of  the  sal- 
aries paid  labor  by  industrial  plants  in  and  around 
Baltimore,  it  was  decided  to  purchase  additional 
trenching  machines,  a  5-ton  Austin  crane  and 
backfillers.  The  cost  of  installing  water  mains 
was  materially  lessened  by  the  use  of  this  machin- 
ery in  the  years  1919  and  1920.  The  5-ton  crane 
saved  us  considerable  money,  as  we  handled  prac- 
tically all  cast  iron  water  pipe  and  fittings  of  20 
inches  and  over  with  it.  Two  types  of  backfillers 
are  used — one  the  boom  drag  and  the  other  the 
scraper  drag.  TJie  boom  drag  is  used  on  the 
backfilling  of  trenches  for  large  mains  and  the 
scrajier  drag  on  smaller  mains  in  territories  where 
the  Highway  Department  will  permit  backfilling 
of  ditches  by  puddling  the  material.  We  have, 
hfjwever,  also  used  it  in  public  highways  where 
ramming  was  necessary.     Tests  made  with  me- 
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chanical  tampers  have  not  shown  satisfactory  re- 
sults thus  far.  It  is  hoped  that  they  will  be  de- 
veloped to  the  extent  of  the  other  machinery  now 
used  by  the  Water  Department.  We  have  a  much 
larger  equipment  of  machinery  than  that  noted 
in  table  No.  1  in  machines  of  a  smaller  character 
which  we  purchased  from  time  to  time  and  which 
are  not  shown  on  the  table.  I  believe  that  the 
Water  Department  of  the  city  of  Baltimore  ranks 
first  among  the  American  municipalities  in  the 
use  of  machinery  for  doing  the  work  in  connec- 
tion with  the  installation  and  maintenance  of  a 
water  distribution  system. 

ORGANIZATION    FOR  OPERATING  AND   REPAIRING   EQUIPMENT 

T)he  Operating  and  repairing  corps  of  the  me- 
chanical equipment  used  by  the  Construction  Sub- 
division of  the  Engineering  and  Construction  Di- 
vision is  organized  as  follows :  The  associate 
civil  engineer  of  the  Water  Department  is  in 
charge  of  the  division,  and  under  him  is  the  as- 
sistant civil  engineer  in  charge  of  the  construc- 
tion subdivision  and  the  automobile  repair  man 
in  charge  of  mechanical  equipment.  The  repair 
corps  is  divided  into  five  units,  each  containing 
an  aut(jmobile  repair  man  who  receives  $.05  an 
hour,  and  a  handy  man  who  receives  $.50  an  hour 
on  three  of  the  units  and  $.45  an  hour  on  the 
other  two.  T^ie  first  unit  has  charge  of  back- 
fillers Xos.  1  and  2  and  trenching  machine  No. 
1  ;  the  second  unit  has  charge  of  air  compressors 
Nos.  1  and  2  and  trenching  machine  No.  2;  the 
third  unit  has  charge  of  air  compressors  Nos.  3 
and  4  and  trenching  machine  No.  3  ;  the  fourth 
unit  has  charge  of  gasoline  pumps  Nos.  1  to  6, 
inclusive  and  crane  No.  1 ;  and  the  fifth  has  charge 
of  gasoline  pumps  Nos.  7  to  10,  inclusive,  and 
concrete  mixer  No.  1.  The  automobile  repair- 
man, grade  No.  1,  in  charge  of  mechanical  equip- 
ment, reports  directly  to  the  assistant  civil  engi- 
neer in  charge  of  the  construction  subdivision  or 
his  assistant,  the  same  as  the  water  pi])e  con- 
struction foremen  do;  the  five  automobile  repair- 
men, grades  Nos.  2  and  3,  are  subordinates,  being 
assisted  by  handymen,  and  to  each  group  is  as- 
signed equipment  which  they  operate  and  main- 
tain. 

The  City  Service  Commission  of  Baltimore  re- 
quires that  an  automobile  repairman  must  nave 
an  elementary  education,  several  3'ears'  experi- 
ence in  assembling  or  repairing  and  operating  gas 
engines  and  other  mechanical  equipment.  For 
handyman  it  requires  an  elementary  education, 
one  year's  experience  as  general  handyman  in  a 
machine  shop  and  ability  to  follow  instructions 
from  an  automobile  repairman.  The  handymen 
are  also  used  for  burning  out  lead  in  cast  iron 
pipe  bells  on  mains  of  the  larger  size.  From  ex- 
perience it  has  been  found  that  the  best  men 
j^vailable  for  positions  of  automobile  repairmen 
are  those  advanced  from  the  position  of  handy- 
man. 

Experience  in  the  use  of  mechanical  equipment 
has  proved  to  us  that  it  is  more  economical  and 
efficient  to  have  a  storage  of  duplicate  mechanical 
parts  available  for  any  emergency  than  to  order 
the  repair  parts  when  needed.  The  automobile 
repairman,  grade  No.  1,  in  charge  of  mechanical 


equipment  is  held  responsible  for  stock  parts  of 
mechanical  equipment,  and  also  for  repairs  to  ma- 
chinery. After  the  completion  of  the  work  the 
machinery  is  inspected  thoroughly  before  being 
transported  to  another  location,  and,  therefore, 
it  is  always  in  good  working  condition  to  com- 
mence the  next  work. 

(To  Be  Continued) 


Boston's  Refuse  Disposal 
Specifications 

Principal     features     of     specifications     on 
which  Boston  expects  to  let  contract  in  a 
few  weeks.     Removal  and  disposal  by  al- 
ternative methods. 


Last  week  we  gave  in  abstract  the  principal 
features  of  a  form  of  contract  upon  which  the 
city  of  Boston  is  inviting  bids  for  disposing  of 
its  refuse.  In  the  following  paragraphs  will  be 
given  the  more  important  features  of  the  speci- 
fications accompanying  said  contract. 

In  both  contract  and  specifications  the  word 
"refuse"  has  been  used  where  we  think  better 
practice  would  use  the  word  "rubbish,"  "refuse" 
being  generally  applied  so  as  to  include  all  kinds 
of  waste  material  including  both  garbage  and 
rubbish.  However,  the  word  has  been  used  here- 
in as  in  the  Boston  specifications  to  include  only 
refuse  materials  other  than  garbage. 

The  contractor  is  required  to  dispose  of  all  gar- 
bage and  refuse  delivered  to  him  by  either  the 
city  or  a  contractor  hauling  material  for  the  city, 
and  also  of  "all  garbage  and  refuse  delivered  to 
him  by  the  producers  or  ])rivate  collectors  at  any 
collection  station,  provided  he  is  paid  by  such 
producers  or  private  collectors  for  such  disposal 
at  a  rate  not  exceeding  five  cents  per  barrel  of 
four  cubic  feet." 

The  city  contemplates  continuing  the  present 
practice  of  having  garbage  placed  in  one  recepta- 
cle and  all  other  household  wastes  in  another ;  ex- 
ce])t  that  in  portions  of  four  of  the  districts  a 
third  separation  is  made  of  paper,  wooden  and 
paper  boxes,  excelsior  and  other  light  materials. 
The  city  will  secure  as  complete  a  separation  of 
materiasls  as  it  maj-  find  to  be  practical,  but  any 
failure  on  the  part  of  householders  or  others  to 
separate  the  materials  will  not  be  held  to  justify 
the  contractor's  default  in  fulfilling  any  of  the 
requirements  of  the  contract. 

Ciarbage  and  refuse  will  be  delivered  at  several 
stations  whose  locations  are  specified.  "No  pu- 
trescible  material  shall  be  allowed  to  remain  in 
the  stations  beyond  7  o'clock  a.  m.  of  the  day  suc- 
ceeding its  delivery,  and  all  garbage  and  refuse 
shall  be  removed  from  the  stations  as  soon  as 
possible.  In  no  case  shall  the  stations  be  used 
for  storage  of  saleable  material  by  the  contractor, 
nor  shall  such  material  be  allowed  to  collect  so 
as  "lo  interfere  with  the  operation  of  the  city 
vehicles  .  .  .  No  sorting  of  garbaiJ:e  or  refuse 
or  an\  operation  of  final  disposal  shall  be  con- 
ducted at  any  receiving  station." 
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For  removing  material  from  wharf  stations  the 
contractor  must  use  scows  of  a  design  satisfactory 
to  the  commissioner.  "The  loads  shall  be  so  en- 
closed and  protected  as  to  prevent  the  escape  of 
disagreeable  odors  during  transit  and  the  drop- 
ping of  any  portion  of  the  loads  into  the  waters 
of  Boston  harbor.  The  contractor  shall  at  all 
hours  during  the  day  and  night  prescribed  by  the 
commissioner  keep  at  each  wharf  station  at  least 
one  scow,  so  placed  and  of  such  capacity  that  all 
garbage  and  refuse  brought  thereto  can  easily 
and  immediately  be  placed  thereon." 

As  a  matter  of  information  for  the  contractor, 
the  specifications  contain  a  table  giving  approxi- 
mate weights  of  garbage  and  refuse  collected 
within  the  proposed  contract  area  for  the  year 
ending  January  31,  1921.  This  is  not  assumed  to 
be  complete,  but  is  given  merely  to  enable  the 
contractor  to  judge  somewhat  of  the  character  and 
amount  of  garbage  and  refuse. 

Approximate  weights  (tons  of  2,000  pounds)  of  garbage  and 

refuse  collected  Tfithin  proposed  contract  area, 

year  ending  January  31,  1921.  distributed 

among   proposed   districts. 
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1.  S'outh     Boston 70.400  4.400  25,000        9.700 

2.  Charlestown     34,600  l.SOO  

3.  North   and    West    End.s...    72.200  4.400  51.000     15.300 

4.  South    End    cS:    Back    Bay.  113.700  13,100  73.000      16,700 

5.  Roxbury    and   Jamaica 

Plain    150.400      10.400      56.000     17,100 

6.  Dorchester     156.400      15,200      

Totals     597.700      49,300  205,000     58,800 

FINAL    DISPOS.\L 

If  the  contractor  so  desires,  the  city  will  fur- 
nish him  free  of  cost  the  land  which  it  owns  on 
Spectacle  island,  together  with  wharves,  build- 
ings, etc.,  which  will  become  its  property  on  the 
expiration  of  the  existing  contract. 

Methods  of  Disposal. — Bids  may  be  Ijased  on  any  of  the 
following  methods  for  the  final  disposal  of  garbage  and 
refuse,  or  on  combinations  of   the  same : 

For  Garbage:  (a.)  By  incineration,  (b.)  By  reduction. 
( c. )  By  any  other  method  or  combination  of  methods 
satisfactory  to  the  Commissioner. 

For  Refuse:  (o.)  By  incineration.  (&.)  By  filling  of 
marsh  lands  or  flats  along  the  waterfront,  or  on  islands 
in  the  harbor,  when  properly  bulkheaded  to  prevent  the 
escape  of  rubbish.  Clean  ashes  or  any  material  whose  specific 
gravity  is  greater  than  salt  water  may  be  disposed  of  by 
dumping  at  sea  or  by  filling.  Rubbish  may  be  disposed  of 
by  filling,  or  by  salvaging  the  marketable  material  and 
disposing  of  residue  by  incineration  or  for  filling. 
InHnerntion    of   Garbage  and    RefuHe 

If  incineration  of  the  garbage  and  refuse  be  adopted,  in 
whole  or  in  part,  the  process  shall  be  subject  to  the  fol- 
lowing conditions : 

(a.)  Destructors. — The  Contractor  shall  erect,  maintain 
and  operate  destructors  of  sufficient  capacity  to  handle  daily 
50  per  cent  more  garbage  and  refuse  than  is  shown  by  the 
average  daily  collection  for  the  past  year.  He  shall  deter- 
mine the  capacity  required  — "1  submit  with  his  proposal 
complete  detailed  specifications   for  the  plants. 

(b.)  Destructor  Capacity. — The  destructor  capacity  shall 
be  determined  upon  the  basis  of  a  specified  mixture  of  gar- 
bage and  refuse  to  be  stated  by  the  Contractor  in  his  pro- 
posal. 

It  is  to  be  understood  that  the  specified  mixture  is 
simply  to  establish  a  basis  for  makine  the  tests  and  in  no 
way  lessens  the '  Contractor's  responsibility  to  provide  a 
complete  plant  of  sufficient  capacity  to  handle  the  garbage 
and  refuse  as  delivered  to  him  under  the  varying  conditions 
I)ertaining  to  the  different  seasons  of  the  year. 
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(c.)  Tests. — The  guaranteed  capacity  must  be  developed, 
beiore  acceptance,  by  four  tests  of  at  least  eight  hours 
each.  When  making  the  test  the  furnaces  are  to  be  brought 
to  the  normal  working  conditions  before  starting,  and  on 
ending,  the  pressure  temperatures  and  furnace  conditions  are 
to  be  brought  to  the  same  conditions  as  when  starting.  The 
destructor  plant  is  to  be  equipped  with  suitable  thermome- 
ters and  pyrometers  for  recording  the  temperatures  in  the 
combustion  chambers,  boiler  uptakes,  chimney,  air  supply, 
etc.  Apparatus  for  analyzing  the  chimney  gases  is  also  to 
be  provided.  All  expenses  of  the  test  shall  be  borne  by 
the  Contractor.  Under  ordinary  running  conditions,  either 
when  testing  or  at  other  times,  no'  auxiliary  fuel  is  to  be 
used  in  the  destructors.  Thermometers  and  pyrometers  for 
recording  temperatures  and  appliances  for  analyzing  the 
chimney  gases  shall  be  provided  by  the  Contractor  at  any 
time  on  request  of  the  Commissioner. 

id.)  Ventilation. — A  positive  system  of  ventilation  must 
be  provided,  so  that  the  forced  draft  for  the  destructor 
furnaces  shall  be  taken  from  the  vicinity  of  the  storage 
bins  and  other  places  needing  ventilation  and  prevent  the 
escape  of  unpleasant  odors.  The  design  of  the  destructors 
must  provide  settling  chambers  of  such  size  that  the  velocity 
of  the  gases  will  be  adequately  reduced  and  the  dust  de- 
posited so  as  not  to  escape  from  the  chimney.  .\t  no  time 
during  the  continuous  operation  of  the  plant  shall  the  mini- 
mum temperature  in  the  combustion  chamber  be  less  than 
1.250  degrees,  and  the  average  must  be  at  least  1,600  de- 
grees Fahrenheit. 

(r. )  Cleaning. — Ample  room  must  be  provided  for  the 
cleaning  of  all  flues,  dust-settling  chambers,  lioiler  tubes,  etc., 
so  that  the  plants  may  be  operated  continuously  six  days 
each  week,  one  day  (Sunday)  being  allowed  for  cleaning. 
The  dust  chambers,  flues,  etc.,  shall  be  so  arranged  as  to 
allow  of  dust  being  withdrawn  after  one  day's  cooling. 
Ineineratiou    of   Rubbish 

If  the  Contractor  proposes  to  submit  any  portion  of  the 
refuse  to  a  sorting  process,  and  so  arrange  his  reclamation 
plant  that  the  residue  from  such  process  is  to  be  incinerated, 
for  such  a  purpose  each  incineration  unit  shall  not  only  be 
of  ample  furnace  capacity,  but  shall  have  a  large  combus- 
tion chamber  and  liberal  size  and  height  of  stack  to  produce 
the  required  draft ;  combustion  chamber  and  stack  shall  be 
so  proportioned  as  to  climate  smoke  and  disagreeable  odors. 
If  the  waste  heat  of  such  incinerator  is  utilized  for  raising 
steam  in  attached  boilers,  a  suitable  by-pass  duct  shall  be 
provided  so  that  the  boiler  may  be  cut  out  for  repairs. 

Reduction 

(i>.)  Location. — The  Contractor  m:iy  establish  a  plant 
for  the  reduction  of  garbage  in  a  location  satisfactory  to 
the  Commissioner  and  the  health  authorities  having  jurisdic- 
tion over  the  proposed  location,  but  such  location  shall  not 
be  upon  the  mainland  within  the  city  limits ;  or  he  may 
utilize  the  land,  wharves,  buildings,  etc.,  at  'Spectacle  Island 
as  soon  after  the  completion  of  the  Boston  Development  and 
Sanitary  Company's  contract  on  July  1,  1922,  as  said  com- 
pany may  require  for  the  removal  of  its  machinery,  etc., 
fmm  the  city's  property. 

(b.)  Construction. — The  Contractor  shall  provide  for 
the  operation  of  his  reduction  process  a  fireproof  building 
of  brick,  stone  or  concrete,  or  a  combination  of  the  same, 
of  a  design  satisfactory  to  the  Commissioner  and  architec- 
turally in  harmony  with  its  surroundings.  The  structure 
shall  be  of  ample  size  for  the  processes  and  so  designed  as 
to  admit  of  extension  in  all  departments. 

(c. )  Ventilation. — The  buildings  shall  be  so  constructed 
as  to  prevent,  as  far  as  possible,  the  escape  of  disagreeable 
odors.  The  arrangement  of  conveyors,  tanks,  presses,  etc., 
shall  be  such  that  after  the  delivery  of  the  garbage  to  the 
conveyor  at  the  wharf  the  process  shall  be  continuous  and 
the  apparatus  so  inclosed  that  the  material  shall  be  at  no 
time  exposed  to  the  outside  air.  The  process,  machinery  and 
appliances  shall  be  thoroughly  sanitary  in  effect,  and  the 
plant  so  conducted  as  not  to  cause  conditions  which  would 
l)e  detrimental  to  the  public  health  or  in  any  way  constitute 
a  nuisance. 

All  gases  carrying  odors  which  are  produced  or  result 
from  the  operation  of  the  process,  machinery  or  equipment 
used  shall  be  confined,  and,  before  being  discharged  into  the 
air,  shall  be  thoroughly  deodorized. 

.'Ml  water  flowing  from  the  plant  shall  be  inoffensive,  free 
from  nuisance  or  any  matter  dangerous  to  the  public  health. 

(d.)  Poisonous  or  E.rplosive  Material. — If  the  Contrac- 
tor shall  use  in  any  part  of  his  process  any  volatile,  poison- 


44 


PUBLIC      W  O  R  K  S 


Vol    31.  No.  3 


ous  or  explosive  material,  such  portion  of  the  process  shall 
be  conducted  in  a  fireproof  apartment  entirely  separated 
from  the  remainder  of  the  plant. 

Where  material  is  to  be  dumped,  "suitable  pre- 
cautions shall  be  taken  to  protect  neighborint; 
premises  from  flying  paper,  dust,  damage  from 
smoke  and  from  all  danger  of  fire  on  account  c-t 
such  dumps."  No  garbage  or  refuse  containing 
garbage  will  be  permitted  to  be  dumped. 

Clean  ashes  and  any  material  whose  specific 
gravity  is  greater  than  salt  water  can  be  disposed 
of  by  dumping  at  sea  in  such  locations  as  the  com- 
missioner may  designate  and  under  such  regula- 
tions as  may  be  imposed  by  the  United  States 
harbor  authorities.  Paper,  garbage  or  other  float- 
ing material  must  not  be  dumped  except  in  cases 
of  extreme  emergency,  such  as  fire,  flood  or  ex- 
traordinary ice  in  the  water  surrounding  the  city 
or  in  the  harbor. 

If  the  contractor,  from  any  cause  except  these 
just  natned  or  for  other  extraordinary  and  un- 
avoidable causes,  shall  fail  for  more  than  five  suc- 
cessive days  to  dispose  of  the  garbage  and  refuse 
as  specified  by  the  contract,  the  commissioner 
may  cancel  the  contract  or  may  take  possession  oi 
the  property  and  operate  it  for  disposing  of  the 
garbage  and  refuse,  any  excess  of  cjbst  of  suclt 
disposal  by  the  city  over  the  contract  price  being 
repaid  to  the  city  by  the  contractor ;  or,  if  the 
city  does  not  elect  to  do  either  of  these,  "the  con- 
tractor shall  forfeit  and  pay  the  city,  as  expenses, 
losses  and  damages  incurred  by  the  city  through 
the  contractor  failing  to  do  work  as  aforesaid,  a 
reasonable  proportion  of  the  payment  for  the  work 
for  the  month  in  which  such  failure  occurs,  as  de- 
termined by  the  commissioner." 

In  performing  all  of  these  services  the  contrac- 
tor must  protect  the  employees  from  all  avoidable 
danger  of  life,  limb  and  health,  and  contribute  to 
their  comfort  and  well-being.  He  shall  provide 
facilities  necessary  for  their  cleatiliness,  including 
an  adequate  supply  of  hot  and  cold  running  wa- 
ter. For  workmen  engaged  in  specially  dirty 
work  there  shall  be  facilities  for  bathing  with 
running  hot  and  cold  water  and  for  washing  and 
drying  clothing. 


Municipal  Street  Cleaning  for  Philadelphia 

As  described  in  Public  Works  some  weeks  ago, 
the  city  of  Philadelphia  is  trying  out  municipal 
street  cleaning  in  one  district,  but  let  contracts 
for  cleaning  the  streets  in  the  remaining  parts 
of  the  city.  The  success  of  the  municipal  clean- 
ing has  apparently  been  so  pronounced  that  it 
has  been  decided  to  commence  on  January  1,  next, 
the  municipal   cleaning  of  all  the  city's  streets. 

The  street  cleaning  contracts  let  for  this  year 
provided  that  these  contracts  could  be  terminated 
on  October  1  of  this  year  if  three  months"  prior 
notice  was  given.  The  administration  wished  to 
give  such  notice  and  begin  city-wide  street  clean- 
ing by  municipal  forces  on  October  1,  but  could 
not  obtain  the  necessary  permission  and  appro- 
priation from  council,  which,  however,  has  prom- 
ised to  support  a  full  program  of  municipal  work 
after  the  contracts  expire  on  December  31. 


Operation    and    Care    of 
Concrete  Mixers 


Starting  and  care  of  boiler  and  engine.    Se- 
curing maximum  yardage.     Keeping  mixer 
clean.     Shutting  down  for  the  winter. 


Instructions  for  concrete  paving  mixers  that  are 
in  general  applicable  to  construction  mixers  have 
been  issued  by  the  Koehring  Company  and  ex- 
cerpts from  them  are  here  presented  for  their 
\alue  in  clearly  describing  important  items  in  the 
maintenance  of  all  kinds  of  mixers,  their  boilers 
and  engines : 

PREPARING    TO    START    MIXER 

After  mixer  is  assembled,  see  that  all  grease  and 
oil  cups  are  full,  using  a  good  grade  of  oil  and  No.  3 
cup  grease.  Grease  cups  should  be  screwed  down  at 
least  twice  a  day,  to  keep  all  the  bearings  well  lubri- 
cated. Be  sure  to  keep  all  cables  lubricated  with  good 
cable  compound,  and  all  gear  teeth  well  lubricated 
with  a  good  graphite  grease,  but  DO  NOT  put 
grease  on  rollers  or  drum  runway.  The  cable  clamps 
should  all  be  gone  over  to  make  sure  all  nuts  are  tight, 
as  a  loose  clamp  may  cause  trouble. 

Before  starting  the  engine,  be  sure  that  all  clutches 
are  disengaged ;  by  so  doing  a  bad  accident  may  be 
avoided. 

STARTING  AND  CARE   OK  BOILER 

After  mixer  is  assembled,  a  slow  fire  should  be 
started  in  the  boiler.  Do  not  crowd  the  fire  until 
steam  pressure  shows  on  the  gauge,  indicating  that 
sufficient  steam  has  been  generated  to  protect  the 
top  ends  of  the  tubes ;  which,  in  full-length  tube 
boilers  are  exposed  to  the  hot  gases.  Hard  firing  in 
getting  up  steam  is  almost  certain  to  damage  the  top 
ends  of  the  tubes.  This  not  only  applies  to  firing 
the  boiler  the  first  time,  but  holds  good  for  every 
time  a  new  fire  is  made. 

During  the  first  day's  operation,  do  not  keep  the 
water  level  in  the  boiler  above  the  middle  of  the 
gauge  glass,  as  the  water  will,  undoubtedly,  foam  on 
account  of  the  oil  and  grease  on  the  plates.  Blow 
down  the  water  glass  sexeral  times  a  day  but  never 
depend  on  it,  as  the  opening  may  become  choked 
keeping  the  water  level  apparently  constant,  while 
tile  water  in  the  boiler  may  actually  be  getting  very 
low.  The  water  cocks  are  put  in  the  boiler  to  use, 
and  are  the  only  sure  way  of  ascertaining  the 
water  level. 

The  boiler  should  be  blown  off  well  at  the  end  of 
the  day  to  remove  all  grease.  After  this,  sufficient 
water  should  be  carried  in  the  boiler  to  show  ^4  of 
the  way  up  on  the  gauge  glass. 

Keep  a  thin  clean  fire.  This  will  give  you  100% 
more  heat  than  a  thick  dirty  fire,  as  the  smoke  from 
a  ih\ck  fire  chokes  up  the  tubes,  and  combustion 
takes  place  not  in  the  tubes  but  in  the  hood  and  stack. 
Clinkers  should  be  removed  from  the  fire  box  fre- 
quentlv  and  the  ash  box  should  be  kept  clean.  Doing 
so  prolongs  the  life  of  the  grates  and  gives  a  better 
draft. 
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If  at  an\'  time  the  boiler  is  to  remain  out  of  use 
for'a  few  days,  place  a  cover  over  the  smoke  stack  to 
prevent  water  rusting  out  the  tubes. 

There  will  probably  be  injector  trouble  the  first 
day,  due  to  clogging  from  scales  from  new  pipes  and 
boiler.  In  such  an  event,  take  injector  apart  and 
clean  thoroughly. 

The  boiler  tubes  should  be  kept  clean,  as  the 
soot  collected  on  them  is  a  nonconductor  of  heat  and 
more  fuel  is  required  in  order  to  keep  up  steam. 
As  often  as  is  necessary,  the  tubes  should  be  cleaned 
with  a  scraper — the  frequency  will  depend  entirely 
upon  the  fuel  used  and  the  carefulness  exercised  in 
firing,  but  they  should  be  cleaned  in  the  morning,  at 
least,  before  firing  up,  and  during  the  day  they  should 
be  blown  out  every  once  in  a  while  with  steam. 

Practically  all  feed  waters  contain  more  or  less 
scale  forming  substance  which  precipitate  and  form 
incrustations  in  the  water  leg,  on  the  flue  sheet  and 
around  the  lower  enrl  of  the  tubes. 

Frequentlv  the  contractor  has  to  make  use  of 
muddy  water,  and  this  also  collects  in  the  water  leg 
and  on  the  lower  flue  sheet.  This  scale  and  mud,  if 
not  removed  by  frequent  cleansing,  will  become 
firmlv  baked  on  the  heating  surfaces,  retarding  the 
flow  of  the  heat  to  the  water  and  weakening  the  iron 
from  stresses  due  to  unequal  expansion.  An  accumu- 
lation of  scale  1 '.li  inch  thick  requires  10  per  cent 
more  fuel;  1/1(1  inch  of  scale  requires  20  per  cent 
more;  Vs  "ich  of  scale  requires  30  per  cent  more; 
and  Vi  inch  requires  <)0  per  cent  more.  By  keeping 
boilers  clean,  considerable  fuel  is  saved. 

Under  usual  conditions  the  boiler  should  be  blown 
off  a  little  every  day.  It  is  a  good  plan,  before 
stopping  after  a  day's  run,  to  pump  in  more  water 
than  required  while  running.  The  next  morning 
after  firing  is  started  and  some  ten  to  thirty  pounds 
pressure  has  been  raised,  open  the  blow-ofif  valve 
and  blow  the  water  down  to  the  proper  level.  If  the 
water  is  very  muddy,  it  is  a  good  plan  to  repeat  this 
at  the  noon  hour.  After  the  Ijoiler  has  been  run  for 
some  length  of  time  the  boiler  should  be  blown  down 
entirely  and  thoroughly  washed.  This  should  he 
done  at  least  once  a  week,  and  in  case  of  muddy  water 
it  could  be  done  to  advantage  twice  a  week. 

The  boiler  should  not  be  blown  down  for  washing 
while  under  steam  pressure.  The  best  time  to  do  it 
is  when  the  steam  pressure  has  just  gone  down,  but 
the  v,-ater  is  still  hot.  Open  the  blow-off  valve,  let 
all  the  water  run  out,  remove  the  handhole  plates 
and  wash  out  the  boiler  with  a  hose.  To  properly 
do  this  it  is  necessary  that  the  water  be  under  pressure 
and  that  a  properly  sha]>ed  nozzle  is  used.  A  good 
nozzle  can  be  made  of  -^it  inch  or  lA  inch  pipe  having 
a  short  bend  at  the  end  so  as  to  throw  the  stream  of 
water  at  right  angles  to  its  length  and  at  high  velocity. 
If  ^2  inch  pipe  is  used,  the  opening  at  the  end  of  the 
pipe  should  be  drawn  down  a  little  on  a  taper  so  as 
to  give  about  a  %  inch  opening. 

The  boiler  should  also  be  scraped  with  a  scraper 
consisting  of  an  elliptically  shaped  piece  of  iron, 
which  would  fit  the  side  of  the  Ixiiler,  and  fastened  to 
a  rod  for  lianclle.  A  very  good  cleaner  can  also  be 
improvised  from  a  heavy  wire  with  a  piece  of  chain 
secured  to  the  end  of  it. 

If  the  feed  water  contains  ingredients  such  as  to 


form  a  hard  scale,  impossible  to  remove  by  washing, 
a  boiler  compound  may  be  used  to  advantage  so  as  to 
reduce  the  scale  to  a  muddy  consistency  that  can  be 
washed  out. 

The  best  water  obtainable  should  always  be  used 
for  the  boiler.  Where  necessary  to  take  it  from  a 
road  side  sump,  it  is  well  to  make  two  sumps  and 
use  one  as  a  settling  basin ;  or  barrels  may  be  filled 
and  water  drawn  from  them  after  the  sediment  has 
settled  to  the  bottom. 

STARTING   AND  CARE  OF   STEAM    ENGINE 

After  all  grease  and  oil  cups  and  lubricator  are 
filled,  see  that  they  are  feeding  properly.  The  oil  cup 
on  the  connecting  rod  when  full  should  last  five 
hours ;  the  lubricator  should  be  adjusted  to  feed  six 
drops  per  minute.  The  engine  being  oiled  and 
enough  steam  in  the  boiler,  see  that  throttle  valve  is 
closed  and  drain  cocks  in  cylinder  and  steam  chest 
are  open.  Open  valve  in  steam  line  near  boiler,  and 
the  throttle  valve  just  enough  to  lilow  out  the  water 
in  steam  line,  steam  chest  and  cylinder.  After  al- 
lowing the  steam  to  pass  through  a  few  minutes, 
turji  fly  wheel  off  dead  center,  open  throttle  slowly 
until  the  engine  starts  running;  then  close  drain 
cocks  and  open  throttle  valve  wide.  To  avoid  blow- 
ing out  of  gaskets,  the  nuts  on  the  studs,  holding 
cylinder  head  and  steam  chest  cover  in  place,  should 
be  tested  and  tightened  up,  if  necessary. 

When  starting  an  engine  in  cold  weather,  limber 
it  up  by  letting  it  run  idle  a  little  while  l)efore  placing 
any  load  upon  it.  When  engine  is  started  run  it 
slowly,  having  all  cocks  open.  Many  cylinders  are 
cracked  by  a  sudden  change  in  temperature. 

In  cold  freezing  weather,  drain  all  water  and  oil 
from  the  cylinder  and  lubricator  when  engine  is  shut 
down  for  the  night. 

MIXER    ON    WORK 

After  mixer  has  Ijeen  taken  to  the  work,  we  sug- 
gest putting  one  or  more  wheelbarrows  full  of  stone 
in  the  drum  and  running  the  mixer  for  half  an  hour 
or  more,  thus  scouring  it  thoroughly  and  removing 
all  roughness.  The  revolutions  of  the  drum  should 
be  tried  out. 

It  is  advisable,  upon  starting  a  new  mixer,  to  use 
one-half  the  normal  crew  the  first  day,  in  order  to 
allow  the  operator  to  jjecome  acciuainted  with  his 
machine  and  to  make  minor  adjustments  of  the 
clutches. 

After  running  the  machine  a  couple  of  days, 
remcne  all  slack  from  cables,  as  new  cables  stretch 
with  use.  This  eliminates  the  jerks  by  which  they 
are  sometimes  jjroken. 

After  running  a  week  or  so,  all  nuts  should  be 
drawn  up,  as  the  new  bolts  may  stretch,  leaving 
the  nuts  loose. 

OPERATING    MIXER    TO    INSURE    MAXIMUM    YARDAGE 

The  operator  should  throw  in  the  hoisting  clutch, 
then  when  the  skip  has  reached  the  elevation  where 
it  is  ready  to  charge  drum,  start  the  water  flowing 
from  the  measuring  tank.  After  skip  has  been 
lowered  the  operator  should  close  the  three-way 
valve  when  the  water  stops  flowing.  He  can  tell 
this  by  watching  the  gauge  glass  on  the  water  tank. 
When  concrete  has  been  mixed  the  required  length 
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of  time,  has  been  dumped,  and  three-fourths  of  the 
concrete  is  out  of  the  drum,  the  skip  should  be 
started  up  again.  B>'  the  time  it  has  reached  the 
chargingf  position  the  drum  is  empty.  Then  reverse 
the  tiltmg  discharge  chute  so  that  it  can  aid  in  mix- 
ing the  next  batch.  The  operator  will  have  time  to 
run  bucket  out  on  the  boom  and  dump  it  while  the 
batch  is  being  mixed  and  the  skip  is  being  loaded. 

KEEP    MIXER    CLEAN 

AMien  contractors  finish  concreting  at  noon  and 
in  the  afternoon,  it  is  advisable  to  put  a  few  wheel- 
barrows of  stone  in  the  drum  and  scour  it  for  a  few 
minutes.  By  doing  this  a  clean  drum  is  assured  at 
all  times. 

To  help  instill  in  the  minds  of  the  crew,  pride  in 
their  work  and  to  secure  a  maximum  of  output,  the 
machine  should  be  kept  as  clean  as  possible,  both  on 
the  inside  and  on  the  outside.  The  outside  may  be 
kept  clean  by  brushing  ol?  the  machine  each  night 
before  shutting  down  and  coating  the  drum  and  other 
parts  with  oil,  which  will  prevent  the  cement  from 
sticking.  The  oil  drained  from  the  crank  case  can 
be  saved  and  used  for  this  purpose. 

In  coating  the  drum  and  other  parts  of  mixer  with 
oil,  care  must  be  taken  that  no  oil  gets  on  the  run- 
ways of  either  the  drum  or  the  boom. 

PRE\"EXT  CONCRETE  CLOGGING  ON  BLADES 

Cement  should  never  be  put  in  skip  first,  as  it 
retards  the  flow  of  the  material  when  skip  is  elevated, 
thereby  making  it  necessary  to  hold  it  in  that  posi- 
tion for  a  longer  time  to  clean  itself.  As  the  cement 
is  last  to  leave  the  skip,  some  of  it  will  stay  in  the 
sub-chute  until  pushed  into  the  drum  by  the  next 
batch,  and  some  will  pack  on  the  inside  of  the  drum 
head  on  the  charging  side,  building  up  a  ring  around 
the  drum  opening.  There  should  always  be  at  least 
''4  of  the  stone  or  gravel  in  skip  before  cement  is 
dumped,  as  this  will  aid  the  flow  of  material  and 
also  prevent  the  cement  hanging  in  the  sub-chute. 

It  is  very  important  that  the  water  be  admitted 
at  the  proper  time;  that  is.  when  the  material  starts 
to  roll  into  the  drum,  so  the  material  and  water  will 
enter  the  drum  at  the  same  time  to  avoid  clogging 
This  also  increases  the  mixing  efficiency. 

SHUTTING  DOWX  MIXER  FOR  WINTER 

Drain  all  water  from  the  boiler  and  steam  engine 
or  gasoline  engine,  and  also  from  piping  and  water 
tanks.  Pour  about  one  gallon  of  cylinder  oil  into 
the  boiler  and  a  quart  of  oil  into  the  tanks.  Fill 
again  with  water,  then  drain.  It  would  be  well  to 
add  a  little  whitelead  to  the  cylinder  oil  just  enough 
to  give  it  a  little  body. 

If  mixer  is  equipped  with  steam  power,  remove 
hood  from  boiler  and  clean  the  tubes  out  thoroughly 
with  a  wire  brush  and  swab  carefully  with  oiled 
waste  or  rags.  Cover  the  top  of  the  boiler  with  can- 
vas and  tie  it  down  securely,  then  coat  inside  of  fire 
box  with  heavy  oil,  and  paint  or  oil  the  outside  of 
the  boiler. 

\\'hether  gasoline  or  steam  engine  is  used,  take 
off  cylinder  head  ap'i  ■^.-it  inside  of  cylinder  with 
whitelead  and  oil. 

All  hard  working  machinery,  especiallv  concrete 
machinery,  must  wear ;  therefore,  examine  the  entire 
machine  carefully  and  try  out  all  working  parts  and 


replace  with  new  parts,  those  parts,  if  any,  which 
are  worn  enough  so  as  not  to  work  properly. 

By  over-hauling  the  mixer  and  replacing  all  worn 
parts,  when  mixer  is  shut  down,  no  delay  will  be 
occasioned  by  having  to  make  repairs  when  ready  tci 
re-start  the  mixer  in  the  spring.  This  should  not  be 
neglected,  for  worn  machinery  decreases  results,  and 
increases  delays  and  consequently  labor,  and  possibly 
will  necessitate  extra  hours  at  night  for  the  operator 
"when  the  mosquitoes  are  biting  at  their  best." 

After  machine  has  been  thoroughlv  inspected  and 
overhauled,  coat  all  bright  parts  on  mixer  with  heavy 
machine  oil  or,  preferably,  cylinder  oil  containing  a 
good  heavy  body  of  whitelead.  Give  balance  of 
mixer  a  good  coat  of  paint. 

Grease  all  bearings  carefully  and  turn  machinery 
over  a  few  times  to  insure  that  the  inside  of  bear- 
ings are  thoroughly  coated.  Take  ofif  cables  and 
clean  thoroughly  with  kerosene,  then  pass  through  a 
bath  of  warm  lubricant.  The  following  makes  a 
good  mixture : 

One  part  freshly  slacked  lime. 

Four  parts  pine  or  coal  tar. 

One-half  part  powdered  graphite. 

Heat  up  and  thoroughly  mix  together. 

Clean  traction  chain  thoroughly  with  kerosene, 
then  give  it  a  good  coat  of  heavy  oil. 

If  possible,  house  the  mixer  or  cover  it  with 
tarpaulin  in  order  to  protect  it  from  the  weather. 

\\'hen  starting  up  again  after  a  prolonged  shut 
down,  it  will,  of  course,  be  necessary  to  clean  ott  all 
surplus  grease  and  then  follow  the  same  procedure 
as  used  in  starting  of  a  new  machine. 

ORDERING    PARTS 

A\'hen  ordering  new  parts  for  a  mixer,  the  con- 
tractor should  be  sure  to  give  the  size  and  number  of 
his  machine.  This  he  will  find  on  the  nameplate 
attached  to  the  frame.  The  part  and  pattern  number 
he  will  find  in  the  repair  part  book  which  accom- 
panies each  mixer. 


Enormous  Public  Construction  Due 

\ccurding  to  estimates  of  the  .Vssociated  Gen- 
eral Contractors,  normal  building  construction 
at  present  costs  would  require  for  manufactur- 
ing $306,000,000:  residences,  $1,195,000,000; 
business  and  public  works,  $396,000,000;  public 
utilities,  $492,000,000;  miscellaneous  building. 
$303,000,000:  railwavs,  $328,000,000;  a  total  of 
$3,020,000,000  annually. 

This  is  exclusive  of  highway  construction,  irri- 
gation, hydro-electric  work,  river  and  harbor 
work. 

In  addition  to  the  annual  normal  construction 
requirements,  there  is  an  accumulated  construc- 
tion deficit  at  present  which  amounts  to  almost 
$15,000,000,000,  as  follows:  Housing.  $5,000,- 
.000,000.  railwavs.  $5,000,000,000;  public  utilities, 
SI. 900,000,000; 'highways,  $2,100,000,000;  miscel- 
laneous construction,  $500,000,000. 

Eliminating  housing  and  buildings,  this  leaves 
r.  present  requirement  for  almost  ,S  14,000.000.000 
of  construction  in  the  public  work.s  field,  much 
of  it  so  urgent  that  it  is  difficult  to  see  how  it 
can  be  long  delayed  even  under  the  present  un- 
ctrtain  conditions  that  are,  however,  now  steadily 
improving. 
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Mechanical  Equipment  for  Municipal  Work 

Doe.s  mechanical  equipment  pay  in  municipal 
work?  It  depends  on  the  equipment,  the  munic- 
ipality and  the  work ;  but  in  most  cases  it  does, 
we  believe.  During  the  past  few  years  we  have 
described  the  use  of  equipment  of  various  kinds 
by  the  different  de])artments  of  a  number  of 
cities,  and  generally  satisfactory  results  were  re- 
ported. It  is  unusual,  however,  to  find  cost  and 
performance  figures  as  complete  as  those  kept  by 
the  Water  Department  in  Baltimore  and  given  in 
this  and  next  week's  issues.  Only  by  a  careful 
and  long-time  analysis  of  costs,  including  over- 
head, depreciation,  repairs,  and  others,  such  as 
lost  time  of  employees  due  to  breakdowns:  and 
of  performance,  including  credit  for  time  saved, 
can  a  municipality  or  contractor  decide  whether 
or  when  the  use  of  a  particular  kind  of  equipment 
is  an  economy. 


Nor  should  conclusion  as  to  the  value  of  an  ap- 
pliance be  reached  hurriedly.  Certain  employees 
who  are  prejudiced  against  an  appliance  may  find 
it  easy  to  make  a  poor  showing  for  it ;  or  such  a 
showing  may  be  due  to  lack  of  skill  in  the  em- 
ployee or  of  his  adaptability  to  a  new  device  or 
method.  Again,  the  conditions  of  use  may  be  un- 
favorable to  the  appliance ;  if  it  be  a  trench  digger, 
for  instance,  many  boulders  or  existing  house 
connections  in  the  street  it  is  tried  out  on  may  so 
delay  the  work  or  increase  the  difficulty  and  cost 
as  to  give  an  unfavorable  impression  as  to  the 
value  of  the  appliance,  although  if  used  on  an- 
other street  or  after  experience  had  shown  how 
to  meet  the  difficulties,  the  judgment  concerning 
its  value  might  be  entirely  different. 

On  the  other  hand,  in  estimating  cost  of  work 
done  by  these  appliances  there  is  danger  that  not 
sufficient  allowance  may  be  made  for  first  cost, 
short  life,  repairs,  loss  of  time  of  entire  gang 
should  there  be  a  breakdown,  number  of  days  per 
year  it  can  be  worked,  etc. 

.All  of  these  points  were  considered  in  Balti- 
more, and  we  recommend  a  study  of  the  article 
referred  to,  not  so  much  to  find  out  whether  the 
particular  devices  named  were  successful  and  eco- 
nomical in  this  case  as  to  learn  how  to  arrive  at 
reliable  decisions  with  reference  to  the  use  of  any 
appliance  in  the  locality  in  which  the  reader  is 
especially  interested. 


Municipal  Bonds 

The  total  sale  of  state  and  municipal  bonds 
in  June  was  considerably  greater  than  that  of 
any  previous  June,  having  been  $116,965,650. 
Alsi)  the  sale  for  the  first  six  months  of  this  year 
was  greater  than  for  any  previous  similar  period, 
having  been  more  than  $499,000,000,  according  to 
figures  published  by  the  "Daily  Bond  Buyer,"  of 
New  York,  Last  year  the  sale  for  the  fir.st  six 
months  was  a  little  under  $349,000,000,  which  was 
greater  than  for  any  previous  six-month  period. 
-The  most  important  sale  during  the  first  six 
months  of  this  year  was  one  of  $31,800,000  of 
New  York  state  one  to  fifty-year  serial  5  per 
cent  highway,  canal  and  forest  preservation 
bonds.  The  next  largest  was  New  Jersey's  $17,- 
000,000  soldiers'  bonus  and  highway  bonds.  Other 
large  sales  were  the  municipal  bonds  of  Chicago, 
Cincinnati,  Flint  and  Pittsburgh  and  the  states  of 
Oregon  and  Pennsylvania, 


Utilizing  of  Spare  Head  by  Water  Works 

.'^e\eral  instances  exist  of  unnecessary  and  even 
unused  head  of  water  in  water  supply  systems 
going  to  waste — perhaps  more  instances  than  are 
realized.  The  utilization  of  such  head  at  two  of 
the  reservoirs  of  the  Boston  Metropolitan  water 
system  was  described  in  last  week's  issue  and 
showed  profits  of  $30,000  to  $50,000  a  year,  after 
making  allowance  for  depreciation  and  overhead, 
on  an  investment  of  about  $224,000,  or  about  15 
to  20  per  cent. 

Some  of  the  Pacific  Coast  cities  have  made  the 
creation  of  hydro-electric  power  a  very  important 
part  of  their  recent  water  projects,  but  eastern 
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cities,  as  a  rule,  have  given  little  thought  to  this, 
and  it  is  Quite  possible  that  there  are  a  number 
of  gravity  supplies  that  would  furnish  power  from 
their  superfluous  heads  at  little  cost.  Where  an 
impounding  reservoir  is  more  than  250  or  300  feet 
above  the  citv  it  will  generally  be  possible  to 
utilize  anv  head  in  excess  of  this.  Especially 
favorable  'is  the  condition  where  water  from  an 
impounding  reservoir  flows  into  a  distributing 
reservoir  at  a  lower  level,  for  here  not  only  can 
the  difference  between  the  elevations  of  the  two 
be  utilized,  but  the  flow  can  be  kept  continuous 
at  a  uniform  rate  for  any  desired  number  oi 
hours  a  dav,  which  is  not  possible  when  the  flow 
is  utilized  on  its  way  directly  to  the  distribution 
system. 

Where  present  construction  is  not  such  as  to 
favor  a  hydroelectric  plant,  it  may  still  be  worth 
while,  in  some  cases,  to  establish  such  a  plant  by 
supplementary  construction,  as  by  building  a  sec- 
ondary dam  higher  up  as  a  power  dam,  which  will 
offer  the  additional  advantage  of  affording  more 
storage  of  water  and  regulation  of  flood  flow. 

Under  modern  conditions  electric  power  can  al- 
most always  find  a  market,  by  attracting  new  in- 
dustry if  there  is  no  existing  demand  for  it,  or 
low-cost  power  can  replace  existing  power  created 
by  steam.  But  a  careful  estimate  should,  of  course, 
be  made  of  the  cost  of  the  proposed  installation, 
and  revenue  assured  sufficient  to  cover  all 
charges,  including  interest,  depreciation  and  ob- 
solescence. 


PUBLIC     \\-  O  R  K  S 


Vol.  51,  No.  3 


John  F.  Wallace 

John  F.  Wallace,  past  president  of  the  Ameri- 
can Society  of  Civil  Engineers,  died  in  Washing- 
ton. D.  C.'july  3.  Mr.  Wallace,  who  had  a  high 
reputation  as  an  executive  engineer,  was  formerly 
president  of  the  Illinois  Central  Railroad,  and  re- 
signed his  railroad  position  to  become,  for  a  short 
time,  chief  engineer  of  the  Panama  Canal.  Sub- 
sequently he  became  chairman  of  the  Chicago 
Railway  Tunnel  Commission  and  chairman  of  the 
Board  of  Westinghousc,  Church,  Kerr  &  Co.. 
New  York. 


James  Owen 

James  Owen,  a  past  director  and  for  52  years 
a  member  of  the  American  Society  of  Civil  En- 
gineers, was  buried  from  his  residence  in  Mont- 
clair,  N.  J.,  May  7.  Mr.  Owen  was  one  of  the 
last  survivors  of  a  prominent  group  of  noted 
members  of  the  American  Society  of  Civil  En- 
gineers, to  the  interests  of  which  he  had  always 
been  devoted. 

For  several  j'ears  Mr.  Owen  was  engineer  oi 
Essex  county,  N.  J.  He  designed  and  constructed 
several  sewer  systems,  including  that  of  his  home 
town,  Montclair,  and  of  the  Overbrook  Asylum. 
He  was  eminent  in  the  early  development  of  bet- 
ter roads  and  was  an  important  factor  in  making 
New  Jersey  the  pioneer  in  the  improvement  and 
state  control  of  highways  at  a  time  when  the  most 
advanced  practice,  outside  of  cities  and  towns, 
was  the  construction  of  high-class  Telford  mac- 
adam pavements. 


I'ntil  recently  Mr.  Owen  kept  up  his  private 
practice  and  maintained  offices  in  Newark,  al- 
though his  winters  were  generally  spent  in  the 
south. 


American  Society  For  Testing  Materials 

At  the  annual  meeting  of  the  society,  June  21- 
24,  at  Asbury  Park,  X.  J.,  the  regular  reports  that 
were  of  special  import  to  public  works  interests 
were  those  of  standing  committees  on  Concrete 
and  Concrete  Aggregate  and  on  Roads  and  Paving 
Materials.  Committee  C-9  presented  tentative  stan- 
dards for  making  compression  tests  of  concrete; 
tests  of  organic  impurities  in  sand  for  concrete; 
tests  for  sieve  analysis  of  aggregate  for  concrete ; 
methods  for  securing  specimens  of  hardened  con- 
crete from  the  structure ;  and  specifications  for 
concrete  aggregate.  It  also  recommended  the 
adoption  as  standards  of  the  tentative  methods 
of  tests  for  the  unit  weight  of  aggregate  for 
cement  concrete  and  the  method  for  making  and 
storing  specimens  of  concrete  in  the  field. 

The  lines  of  research  on  which  this  committee 
are  now  employed  include  the  Laws  of  Mechan- 
ical Mixes  of  Cement  and  Aggregate,  Researches 
on  Impurities  of  Aggregate,  Investigation  of 
Coarse  Aggregate,  the  Best  Type  of  Specimen 
for  Mortar  Tests,  Distribution  of  Aggregate 
Materials  Throughout  the  Country,  Concrete 
Specifications,  and  Testing  of  Field  Concrete 
.\fter  It  Is  in  Place. 

Committee  D-4,  on  Road  and  Paving  Mate- 
rials, recommends  slight  modifications  in  exist- 
ing standards  and  recommends  the  standardiza- 
tion of  the  tentative  tests  already  put  out  for 
quantity  of  clay  and  silt  in  gravel  highway  con- 
struction, quantity  of  clay  and  silt  in  sand  for 
highway  construction,  recommends  the  continu- 
ance for  another  year  of  the  tentative  specifica- 
tions for  block  pavement,  for  workability  of  con- 
crete, for  concrete  pavements,  for  commercial 
sizes  of  broken  stone  and  broken  slag  for  high- 
way construction,  for  commercial  sizes  of  sand 
and  gravel  for  highway  construction,  for  broken 
slag  for  waterbound  base,  for  shovel  run  or 
crusher  run  broken  slag  for  waterbound  bases, 
for  natural  or  artificial  sand-clay  mixtures  for 
highwa}-  surfacing,  tests  for  specific  gravity  of 
road  oils,  road  tars,  asphalt  cement  and  soft  tar 
pitches,  specific  gravity  of  asphalt  and  tar  pitches, 
sufficiently  solid  to  be' handled  in  fragments,  test 
for  quantities  of  clay  in  sand-clay,  for  top  soil 
and  semi-gravel  for  highway  construction,  and 
methods  for  .sampling  of  stone,  slag,  gravel,  sand 
and  stone  block  for  use  as  highway  materials,  in- 
cluding some  material   survey  methods. 

They  also  issued  a  tentative  method  for  test 
of  ductility  of  bituminous  materials,  a  tentative 
method  for  the  determination  of  water  in  bitu- 
minous materials  and  tentative  specifications  for 
calcium  chloride  for  dust  prevention,  for  asphalt 
cement,  for  tar  for  surface  treatment,  for  cold 
applications,  for  tar  cement  for  use  m  cold  repaii 
V.  ork  (cut  back  product),  for  tar  for  surface  treat- 
ment, hot  applications,  for  tar  cement,  for  coal 
tar  pitch,  for  block  filler. 

The  report  of  the  executive  committee  showed 
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a  net  increase  in  membership  during  the  past  year 
of  154,  with  a  present  total  membership  of  2,900. 
During  the  year  new  committees  have  been  or- 
ganized on  Screen  Wire  Cloth  and  on  Nomencla- 
ture and  Definitions. 

The  publication  has  been  commenced  of  a  bul- 
letin particularly  designed  to  afford  the  commit- 
tees an  opportunity  to  secure  greater  publicity 
of  their  work  as  it  develops  between  annual  meet- 
ings. During  1920  the  committees  and  subcom- 
mittees held  a  total  of  90  meetings,  the  treasur- 
er's report  for  1920  showed  assets  and  liabilities 
of  $27,594.52,  with  total  receipts  during  the  year 
of  $57,777.88  and  cash  on  hand  of  $2b5.05. 

During  the  year  the  society  has  continued  to 


take  an  active  part  in  the  work  of  the  American 
Engineering  Standard  Committee  and  five  of  its 
tentative  standards  have  been  ap])roved  by  the 
latter.  The  society  is  co-operating  with  the 
American  Society  of  Mechanical  Engineers'  Boiler 
Code  Committee  and  with  the  Government  and 
the  American  Petroleum  Institute,  with  the  So- 
ciety of  Automobile  Engineers,  the  American  .So- 
ciety for  Steel  Treating  and  with  the  division  of 
engineering  of  the  National  Research  Council.  It 
has  participated  in  the  work  of  the  joint  commit- 
tee on  the  Investigation  of  Phosphorous  and  Sul- 
phur in  Steel,  on  Standard  Specifications  for  Con- 
crete and  Reinforced  Concrete,  on  Concrete  Cul- 
vert Pipe  and  on  Standard  Pattern  Practice. 


Concrete    Arch    Bridges 

By  B.  H.  Davis,  C.E.* 


The  development  of  enduring,  safe  and  artistic  highway  arch  spans  has  been 
accomplished  within  the  present  generation,  coincident  with  the  quantity  pro- 
duction of  Portland  cement,  and  provides  for  a  great  variety  of  structures  of 
unlimited  capacity,  built  by  simple  methods,  with  local  materials  and  labor, 
and  with  notable  ultimate  economy. 


Beginning  4,000  years  ago  with  the  three-vous- 
soir  five-foot  span  arch  found  in  a  Theban  tomb, 
which  may  be  considered  to  represent  the  first 
elements  of  arch  construction,  arch  bridges  devel- 
oped through  many  centuries. 

The  bridges  of  the  Roman  era  with  stone  spans 
of  less  than  one  hundred  feet  maximum  have 
proved  enduring  even  to  the  present  day,  not  only 
for  military  and  civil  purposes,  but  for  the  do- 
mestic welfare  of  towns  and  cities  to  which  they 
brought  supplies  of  mountain  water  in  theif  fa- 
mous aqueducts  such  as  Claudia,  Segovia  and 
Pont  de  Guard. 

After  the  fall  of  the  Roman  Empire  and  the  de- 
cline of  the  Roman  builders,  bridge  construction 
was  at  a  standstill  for  many  centuries  and  very 
few  important  bridges  were  built  except  by  the 
Moors  in  Spain. 

Some  crude  attempts  to  extend  stone  arch 
bridge  construction  by  the  use  of  wooden  arches 
were  made  during  the  dark  ages  (500  to  1100  A. 
D.),  of  which  we  have  imperfect  records  of  a  few 
containing  spans  up  to  100  feet  in  length. 

The  civilization  which  had  been  built  up  by  the 
Romans  in  Southern  Europe,  in  France  and 
Britain  went  into  deca}'  and  it  took  nearly  500 
years  for  the  civilized  world  to  recover.  The  races 
which  became  the  governing  powers  had  but  little 
use  for  the  artistic  and  beautiful  and  the  conve- 
niences of  the  civilization  developed  by  the  Ro- 
mans. 
The  finely  constructed  bridges  and  aqueducts 

•  Address  delivered  to  Rochester  Engineers'  As.sociation 
-viay  13,  b.v  the  designer  of  the  450-foot  span  concrete  arch 
of  the  Ridse  Road  HiBhvva.v  Ijridge  now  under  con- 
structioii  across  the  Genesee  River  gorge  at  Rochester, 
IN.  y.  Numerous  .stereopticon  slides  were  sliown.  illaS- 
strating  ancient  and  modern  arch  bridges  and  the  meth- 
ods of  constructing  tlie  latter. 


ceased  to  be  maintained  and  these  magnificent 
structures  became  ruins.  Whenever  bridges  were 
constructed  they  were  poorly  and  cheaply  made, 
very  narrow,  seldom  more  than  20  feet  in  width, 
and  in  every  way  inferior  to  those  of  the  Romans, 

MODERN    PROGRES.S 

No  particularly  noteworthy  progress  was  made 
in  bridge  building  from  the  time  of  the  Romans 
until  about  125  years  ago,  when  a  number  of  cast 
iron  arch  spans  were  built  in  England. 

A  further  impetus  to  bridge  building  was  given 
by  the  early  settlers  in  America  where  the  enor- 
mous quantities  of  splendid  timber  encouraged  the 
use  of  framed  structures,  the  design  of  bridge 
trusses  was  practically  inaugurated,  and  spans  of 
wood  alone  were  built  up  to  200  feet  in  length, 
including  some  famous  old  arch  trusses.  From' 
wood,  combined  with  wrought  iron  tie  rods,  the 
Howe  trusses  were  developed  and  further  prog- 
ress carried  those  spans  to  a  limit  of  200  to  300 
feet. 

The  next  step  was  the  introduction  of  cast  iron 
for  details  and  minor  portions  of  these  bridges, 
followed  soon  by  replacement  of  the  wooden 
members  with  cast  iron  members,  both  in  the 
trusses  and  in  the  elements  of  the  arches. 

A  little  later,  almost  within  the  memory  of  the 
junior  members  of  this  society,  a  considerable  ad- 
vance was  attained  by  the  use  of  riveted  wrought 
iron  members,  thus  making  the  bridge  trusses 
wholly  of  wrought  iron  and  extending  their  spans 
to  a  maximum  of  550  feet,  which  about  40  years 
ago  was  considered  a  great  triumph. 

Eventually  the  replacement  of  wrought  iron  by 
steel  has  enabled  the  spans  of  bridge  trusses  to 
be  increased  to   the  maximum   of   1,800  feet,  at- 
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tained  three  years  ago  by  the  famous  and  ill-fated 
Quebec  Bridge,  almost  100  feet  in  excess  of  the 
world-renowned  Firth  of  Forth  bridge  in  Scot- 
land. 

While  trussed  spans  attained  this  remarkable 
development,  masonry  structural  development 
stood  practically  still  for  centuries,  the  limits  con- 
sidered possible  for  cut  stone  arches  with  few  ex- 
ceptions being  but  little  greater  than  they  were 
in  the  time  of  Christ. 

THE  RAPID  DEVELOPMENT  OF  CONCRETE  ARCHES 

The  Romans  developed  remarkable  success  with 
their  famous  concrete,  but  it  was  carried  no  far- 
ther until  within  the  last  two  generations  when 
the  scientific  manufacture  of  hydraulic  cement  be- 
came more  general  and  larger  quantities  of  this 
material  were  available. 

American  engineers  were  quick  to  see  the  tre- 
mendous possibilities  of  this  new  material  which 
permitted  the  construction  of  what  is  practically 
artificial  stone  in  unlimited  quantities  of  any  de- 
sired dimensions. 

Its  application  to  arch  bridges  was  rapid  and 
successes  were  brilliant.  Their  spans  thirty  years 
ago  probably  nowhere  exceeded  100  feet  and  very 
seldom  exceeded  40  feet,  being  considerably  be- 
low the  upper  limits  of  masonry  arches. 

Such  engineers  as  Edwin  Thatcher,  Jean  Mo- 
nier  and  Prof.  Meland  devoted  themselves  to  the 
mathematical  analysis  and  mechanical  features  of 
concrete  arch  construction  and  devised  several 
types  of  structures,  such  as  the  hinged,  hingeless, 
barrel  vault  and  ribbed  types  of  arches  with  vari- 
ous kinds  of  spandrel  treatment  and  floor  con- 
struction which  were  adaptable  to  most  highway, 
and   even  to  railway,  requirements. 

With  the  increasing  facility  in  construction 
methods,  through  improved  plant  and  appliances 
for  their  construction,  the  cost  of  arch  bridges  de- 
creased and  the  available  dimensions  increased 
until  we  now  have  existing  spans  328  feet  in 
length  with  others  under  construction  of  400  feet 
clear  and  still  others  contemplated  and  already 
designed  having  spans  425  to  703  feet  clear  open- 
ing, and  it  is  of  these  examples  of  the  bridge 
builders'  art  that  I  wish  to  present  to  you  some 
of  the  essential  features  and  describe  the  meth- 
ods involved  in  their  design  and  construction. 


GOVERNING   FACTORS  OF  DESIGN 

The  capacity  of  a  bridge  must  necessarily  be 
determined  by  the  local  requirements,  as  well  as 
by  the  available' resources,  and  the  latter  should, 
if  possible,  conform  to  the  true  economies  of  the 
problem. 

The  capitalized  valuation  of  the  structure  must 
be  compared  with  its  ultimate  cost.  When  this  is 
done  it  will  be  found  that  although  other  types 
of  bridges  may  sometimes  be  erected  for  a  smaller 
initial  cost,  the  final  cost,  after  a  period  of  20 
years,  to  which  we  may  add  50  to  100  years  which 
the  concrete  bridge  may  be  safely  expected  to  en- 
dure, will  be  far  less  for  the  concrete  structure 
since  its  maintenance  under  proper  conditions 
may  be  almost  disregarded. 

IMPORTANT  ADVANTAGES  OF  CONCRETE  ARCH   SPANS 

One  great  advantage  of  the  concrete  bridge  is 
that  it  is  almost  impossible  to  make  it  too  light, 
in  other  words,  the  minimum  of  material  neces- 
sary for  the  mechanical  operations  of  its  con- 
struction afford  a  margin  of  strength  considerably 
greater  than  is  necessary  to  carry  the  dead  load 
of  the  structure  and  this  margin  of  strength  is 
generally  abundant  for  any  live  load  that  may  be 
imposed. 

With  strength  the  fundamental  principle  of  the 
design,  which  ahvay^  compels  the  designer  to 
give  recognition  to  live  load  that  can  under  no 
practical  conditions  exceed  the  capacit}^  of  the 
bridge,  a  concrete  bridge  may  be  safely  expected 
to  carry  any  increase  whatever  that  may  occur  in 
traffic  conditions,  no  matter  how  unexpected  and 
enormous  they  may  prove  to  be. 

Concrete  also,  through  its  plastic  nature,  lends 
itself  more  than  any  other  material  to  architec- 
tural and  artistic  treatment  and  permits  arch 
structures  to  combine  to  the  utmost  strength 
and  symmetry  that  lend  dignity  and  elegance, 
therefore  making  them  with  very  little  if  any  ex- 
tra expense  quite  ornamental,  and  often  monu- 
mental in  their  character. 


EnECTION.    ON    STEEL   TRUSS   CENTERS,  OF  VIADUCT 


AT    .\KROX,    O. 


VlAinCT    AT    ALLENTOWN,    I'A. 


JULY  16,  1921 


PUBLIC      WORKS 


51 


Furthermore,  the  construction  of  a  concrete 
arch  is  one  of  the  most  independent  of  all  engi- 
neering operations,  since  it  generally  is  built  al- 
most wholly  of  local  materials,  easily  procured  at 
any  time  by  simple  methods,  depending  to  a  very 
small  degree  on  imported  materials,  and  as  a  rule 
it  can  be  erected  under  competent  supervision  by 
local  labor,  requiring  few  trained  or  skilled  work- 
men. 

ESSENTIAL   REQUIREMENTS 

In  general,  it  suffices  that  a  concrete  arch  bridge 
should  be  carefully  planned  to  meet  the  best  re- 
quirements of  the  situation,  should  be  designed 
by  an  experienced  engineer  and  should  be  erected 
under  his  strict  and  constant  supervision.  These 
requirements  having  been  met,  it  may  be  safely 
assumed  that  a  concrete  arch  will  be  a  thing  of 
beauty  and  a  joy  forever. 

The  mathematical  features  of  analysis  and  de- 
sign of  a  concrete  arch  do  not  need  to  be  en- 
larged upon  before  this  audience.  It  is  a  matter 
of  choice  between  the  different  types  of  arch 
rings  and  revisements,  all  of  which  can  be  ana- 
lyzed and  proportioned  by  the  usual  graphical 
and  analytical  methods. 

The  construction  of  an  arch  bridge,  however, 
is  a  more  difficult  matter,  which  can  properly  be 
appreciated    or   criticized   by   comparatively   few 


ERKOTlu.N.    <i.\     WoCiDK.V     FAL.SIOWORK.    OF    P  VULIXG 
KILL  RAILROAD   BRIDGE 

engineers,  who  have  had  an  opportunity  to  wit- 
ness or  participate  in  their  construction  so  that 
experience  really  must  be  the  principal  guide. 

It  will  suffice  here  to  show  you  a  few  views  of 
arch  bridge  work  of  various  sorts  under  construc- 
tion, and  to  remind  you  that  the  principal  anxiety 
of  a  bridge  builder  is  in  regard  to  the  foundation 
conditions,  the  height  of  the  structure,  the  depth 
and  velocity  of  the  stream  at  various  stages,  the 
danger  from  ice  and  drift,  the  possibility  of  inter- 
ruption to  navigation,  the  provision  for  traffic  and 
the  support  of  the  wet  or  plastic  concrete  until  it 
attains  a  strength  sufficient  to  form  a  safely  self- 
supporting  arch. 

The 
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abutments  may,  under  favorable  conditions,  be 
built  on  the  surface  of  the  rock  or  in  any  satisfac- 
tory excavations,  benches  or  stops  cut  in  same. 
At  other  times  they  must  be  built  in  cofferdams 
and  even  by  pneumatic  caisson  methods. 

CONSTRUCTION    OF    SUPERSTRUCTURE 

After  the  piers  and  abutments  are  provided, 
some  sort  of  temporary  support  between  them  is 
necessary  to  carry  the  enormous  loads  of  wet  con- 
crete. This  is  ordinarily  provided  by  the  familiar 
trestle  or  wooden  falsework,  consisting  of  trans- 
verse bents,  supported  on  sills  or  piles,  or  by 
fan-shape  braces  radiating  from  the  pier  footings 
for  short  spans. 

For  longer  arch  spans  of  100  feet  or  more  false- 
work trusses  temporarily  spanning  from  pier  to 
pier  are  usually  employed  and  moved  from  span 
to  span  as  the  work  progresses.  These  trusses 
for  shorter  spans  may  be  made  of  timber,  but 
generally,  especially  for  multiple  service,  they  are 
made  of  riveted  steel  members,  and  are  practically 
equivalent  to  steel  bridges  themselves,  being  used 
over  and  over  again  and  forming  a  part  of  the 
contractor's  permanent  plant. 

These  support  the  curved  platform  or  lagging 
on  which  the  arch  or  arch  ribs  are  concreted  in 
simple  forms  similar  to  those  with  which  you  are 
familiar  for  any  mass  concrete  work.  With  their 
completion,  the  falsework,  of  whatever  nature  it 
may  be,  is  lowered  and  released  from  the  weight 
of  the  concrete  and  moved  away,  the  spandrell 
construction  and  the  floor  system  are  subsequent- 
ly built  by  ordinary  concrete  methods  and  sup- 
ported during  construction  by  the  arch  itself. 

It  remains  for  the  contractor  to  devise  economi- 
cal, efficient  and  rapid  methods  of  mixing,  han- 
dling and  placing  the  concrete  and  reinforcing  ma- 
terials. The  former  is  usually  attained  by  pro- 
viding elevated  storage  bins  for  his  aggregate 
and  powerful  engine  driven  machines  for  mixing. 
The  concrete  in  batches  of  one-half  yard  to  one 
yard  or  even  more  is  discharged  from  the  mixers 
into  buckets  or  dump  cars  and  is  transported 
lifted  or  spouted  to  the  forms  for  the  arch  ribs  or 
super-structure    by    derricks, 


.ne  sub-structure  is  a  vital  part  of  the  arch  super-structure  by  derricks,  by  cablewavs  bv 
bridge  and  must  be  bu.lt  beyond  all  possibility  dump  cars  on  elevated  or  depressed  service  tr'acks 
of  settlement  during  construction.    The  piers  and     or  by  towers  and  spouting  systems 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How   to   Drive   Wooden 
Piles-Iir 


Handling  piles,  starting  and  driving,  cut- 
ting off,  pulling  with  tackles,  levers,  jacks 
and  hammers,  driving  with  water  jets, 
screws  and  explosives..  Rapidity  of  driving. 


As  driven,  each  pile  is  generally  snaked  to  the 
driver  by  the  pile  line  which  is  attached  to  it  by  a 
chain  fastened  to  the  point  and  pulls  it  a  maxi- 
mum of  400  or  500  feet  to  the  machine  where  the 
hitch  is  shifted  to  the  butt  and  the  pile  hoisted 
into  vertical  position  and  placed  between  the 
ways.  It  is  usually  held  back  against  the  rear 
of  the  ways  by  a  line  that  is  eased  off  as  the  pile 
penetrates,  and  is  adjusted  a  little  and  sprung 
from  side  to  side  by  handspikes  levered  against 
the  ways  as  required. 

The  location  of  each  pile  is  determined  from 
centers  given  by  the  engineers,  and  is  marked  by 
a  stake  driven  by  the  contractor.  Care  is  taken 
to  spot  the  pile  within  1  or  2  inches  of  the  exact 
center,  and  it  is  driven  as  accurately  as  possible, 
but  it  is  subject  to  possible  displacement  by  ob- 
structions or  careless  driving.  Some  displace- 
ment may  be  corrected  by  careful  driving,  but  if 
it  is  greater  than  12  inches  the  pile  is  usually 
pulled  and  rcdriven,  or  another  pile  is  driven  to 
replace  it.  For  timber  trestle  work  and  where 
pile?  are  capped  with  timber  sills  or  grillages, 
greater  accuracy  of  position  is  required  than 
where,  as  is  frequently  the  case,  their  tops  are 
embedded  in  a  concrete  footing. 

PRACTICAL  CONSIDER.\TI0NS 

An  experienced  driver  will  regulate  his  blows 
so  as  to  produce  the  maximum  penetration  and 
the  least  danger  of  injury  to  the  pile,  he  will  keep 
his  pile  plumb,  on  center,  and  select  it  for  the 
minimum  waste.  When  a  pile  encounters  subter- 
ranean obstructions  they  can  generally  be  recog- 
nized by  the  rebound  of  the  hammer  and  by  the 
sound  of  the  blow,  which  Mill  also  tell  the  ex- 

■=i7e^''nV„Vt?>fH,fn'''  conditions  and  requirements,  number, 
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perienced  driver  when  the  end  is  brooming.  A 
sudden  acceleration  of  the  penetration  or  of  the 
transverse  displacement  or  deviation  from  the  ver- 
tical after  hard  driving  is  likely  to  indicate  a 
broken  pile. 

When  a  large  number  of  piles  are  driven  on 
very  close  centers,  especially  in  sandy  soil,  it  is 
well  to  commence  driving  at  the  center  of  the 
group  and  work  outwards,  thus  making  the  pene- 
tration easier  and  reducing  the  tendency  of  the 
new  piles  to  crowd  out  the  others,  sometimes 
raising  them  a  number  of  inches  and  necessitat- 
ing redriving. 

When  very  long  piles  are  required  they  may  be 
secured  by  splicing  two  shorter  piles.  Formerly 
this  was  done  by  bolting  wooden  fish  plates  on 
both  sides  of  a  butt  joint,  as  was  done  for  the 
120-foot  piles  for  the  falsework  of  the  intermedi- 
ate 500-foot  spans  of  the  Poughkeepsie  bridge  that 
were  driven  through  about  CjO  feet  of  water  into 
deep,  soft  mud.  The  best  present  practice  is  to 
secure  a  short  section  of  extra  heavy  steel  pipe 
of  the  required  diameter  and  fit  it  carefully  to 
the  adjacent  ends  of  both  piles  that  are  cut  square 
so  as  to  take  bearing  on  each  other  in  the  center 
of  the  sleeve  enclosing  them. 

DRIVING     E.XPEDIENTS 

In  starting  a  pile  of  nearly  the  full  length  of 
the  ways,  there  is  sometimes  so  little  clearance 
for  the  hammer  on  the  head  of  the  pile  that  the 
first  strokes  must  be  very  short.  If  these  are  too 
short  the  difficulty  is  sometimes  remedied  by 
spudding,  that  is,  a  shorter  pile  is  placed  in  the 
leads,  driven  a  few  feet,  withdrawn,  and  the  per- 
manent pile  promptly  placed  in  the  hole  thus  pre- 
pared where  it  settles  or  is  easily  driven  far 
enough  to  allow  a  satisfactory  hammer  blow  to  be 
delivered  to  it. 

In  hard  loam  or  clay  it  is  sometimes  very  ad-- 
vantageous  to  soak  the  surface  of  the  ground  thor- 
oughly by  a  hose  stream  directed  alongside  the 
pile  point  when  or  before  driving  is  commenced, 
rhis  will  often  quickly  soften  the  ground  enough 
tor  the  pile  to  penetrate  a  few  feet  very  easily 
and  be  secureh'  held  in  position  under  the  first 
li,ght  blows  that  become  rapidly  more  effective. 

\^'hen  piles  are  to  be  driven  below  the  bottom 
of  the  tower  sills,  and  often  in  driving  them  below 
the  surface  of  the  water,  a  follower  is  used,  which 
I  onsists  simply  of  a  short  length  of  a  heavj-  pile, 
■  ''11(1  usually  is  connected  to  the  top  of  the  pile, 
:;'  norally  by  a  detachable  sleeve  or  socket  or 
-I'liu-times  with  a  dowel,  and  has  the  upper  end 
arranged  to  engage  a  sliding  block  in  the  guides 
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and  receive  the  blows  from  either  steam  or  drop-      The  harness  with  which  the  hammer  is  attached 
hammer.  to  the  pile  must  be  very  strong  and  well  adjusted 

PULLING  to  endure  the  severe  duty.     It  may  be  made  of 

When  piles  are  pulled  soon  after  being  driven,  welded  steel  bars  or  it  may  consist  of  a  lashing 
it  is  generally  accomplished  by  a  six-part  pulling  o/  steel  wire  ropes,  which  is  much  cheaper  and 
tackle  that  can  exert  a  strain  of  perhaps  from  30  simpler  than  the  welded  frame  and  will  suffice  for 
to  50  tons,  according  to  the  efficiency  of  the  hoist-  ordinary  work,  although  it  cannot  be  easily  made 
ing  engine.  If  the  pile  has  long  been  driven  it  is  as  strong  as  the  welded  frame, 
customary  to  strike  it  one  or  two  blows  with  the  For  driving  piles  through  sand,  gravel  and 
hammer  to  dislodge  it  before  pulling.  It  is  also  some  other  materials,  great  advantage  is  often  de- 
sometimes  helpful  to  clamp  or  cramp  bearings  on  rived  by  the  supplementary  use  of  a  hydraulic 
the  pile  and  operate  jacks  against  them  which  will  jet  carried  down  with  the  pile  or  in  advance  of 
greatly  facilitate  the  pulling  in  very  stubborn  it  to  soften  the  ground,  scour  out  a  hole,  and 
cases.  After  the  pile  starts  to  rise  and  the  adhe-  often  to  undermine  large  stones'  and  cause  them 
sion  of  the  ground  is  broken  it  is  pulled  much  to  sink  through  the  soft  material  in  advance  of 
more  easily  than  at  first  and  the  jacks  may  be  the  pile.  Water  at  from  1  to  200  pounds  pressure 
replaced  by  tackles.  or  more  is  delivered  through  a  flexible  hose  con- 

When  there  is  plentv  of  space  between  pilcs"^''-'^'on  to  a  steel  pipe  detachably  connected  to 
and  they  do  not  have  to  be  fitted  to  timber  caps  the  pile  and  is  discharged  through  a  nozzle  at 
it  is  quicker  and  more  economical  to  chop  off^^*^  lower  end  of  the  pile.  The  nozzle  may  be 
the  tops  to  the  cut-off  line.  In  other  cases  they '^'''■^""lar  up  to  %  inch  diameter  or  flattened  to  a 
are  usually  cut  off  with  accuracy  by  two  men^i'^'th  of  about  2'4  inches,  or  shaped  to  give  the 
and  a  cross-cut  saw,  the  latter  being  lined  up  by  a^^'ater  a  whirling  motion,  which  is  considered  ad- 
pair  of  carefully  leveled  horizontal  battens  tem-vantageous. 

porarily  nailed  to  opposite  sides  of  the  pile  at  In  sand  or  in  other  loose  material,  the  hydraulic 
cut-off  line.  About  40  piles  in  8 
hours  would  be  a  fair  record  for  cut- 
ting off  with  two  men  and  a  saw.  If 
accuracy  is  not  required  the  tops  are 
often  chopped  off  with  axes  and  ii 
the  pile  tops  are  cut  off  under  water 
it  is  generally  done  with  a  belt- 
driven  circular  saw  mounted  on  a 
vertical  shaft  and  arranged  for  ad- 
justment at  any  elevation. 

A  great  advantage  of  the  double- 
acting  hammer  is  that  by  reversing 
its  action  it  can  be  made  to  pull  piles 
with  the  same  facility  and  about  the 
same  speed  with  which  it  drives 
them.  This  is  effected  by  inverting 
the  hammer  and  attaching  it  with  a 
strong  connection  to  the  top  of  the 
driven  pipe.  If  the  hammer  is  main- 
tained in  a  vertical  position  and  a 
constant  lifting  tension  is  applied  to 
it,  its  operation  will  start  the  pile 
moving  upwards  at  about  the  same 
speed  at  which  it  moved  down- 
wards ;  at  the  completion  of  the  driv- 
ing and  after  the  motion  is  well  es- 
tablished the  hammer  may  be  re- 
moved and  the  pile  withdrawn  by 
the  use  of  an  ordinary  tackle. 

This  method  of  pulling  has  be- 
cotrie  standard  and  has  been  very 
satisfactorily  used  on  a  large  amount 
of  important  work  where  piles  have 
been  pulled  that  it  was  estimated 
would  have  required  100  tons  ten- 
sion of  a  powerful  tackle  if  the  ham- 
mer had  not  been  operated  on  them. 
The  pulling  is  prompt  and  successful 
in  many  cases  where  ordinary  tension 
or  even  the  operation  of  jacks  would 
be  exceedingly  slow  or  inefficient         Mckinnon-terry   doi-rle   .\cting   ste.v.m    h.\m.\ie};    with 
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jet  is  sometimes  so  efficient  that  it  alone  suffices 
to  sink  the  pile  to  a  considerable  depth,  and  may, 
under  certain  circumstances,  be  entirely  sufficient 
for  the  operation,  although  it  is  generally  ac- 
celerated and  improved  by  starting  the  pile  with  a 
few  light  blows  with  a  hammer,  repeated  at  the 
end  of  the  operation  to  set  it  firmly  in  position. 
If  a  hammer  is  not  available  the  pile  may  some- 
times be  forced  down  by  loading  it,  and  jetting. 
or  by  applying  pressure  through  a  long  lever. 

In  very  soft  material  like  silt  or  thin  mud,  a 
pile  may  be  driven  to  considerable  penetration  by 
loading' or  leverage  alone  without  the  jets,  but  in 
any  case  the  penetration  will  be  accelerated  by 
the  addition  of  some  impact  either  from  a  light 
drop  hammer  or  even  from  a  very  heavy  hand 
sledge,  maul  or  battering  ram.  Small  groups  of 
foundation  piles  for  highway  bridges  in  a  Xew 
England  state  were  driven  by  hand  with  a  short. 
heavy  green  log  used  for  a  hammer. 

SCREWED    PILES 

Steel  or  iron,  solid  or  hollow  piles  are  some- 
times screwed  down  in  soft  ground  when  they 
are  provided  with  a  sort  of  screw  point  having 
wide  spiral  flanges  with  a  long  pitch  and  are 
equipped  with  a  hand  or  power  device  for  re- 
volving them  around  their  vertical  axis.  The 
same  sort  of  screw  point  might  be  attached  if 
necessary  to  the  bottom  of  a  wooden  pile  if  the 
conditions  and  requirements  were  favorable,  par- 
ticularly if  it  was  desirable  to  resist  upward  pull 
on  the  pile  in  service  or  to  secure  extra  bearing 
in  very  soft  material. 

The  screw  thread  or  flange  can  be  made  of  cast 
iron  or  bent  steel  plates  and  provided  with  a 
socket  to  fit  the  end  of  the  pile.  The  pile  can 
be  turned  by  capstan  bars  applied  to  the  head,  b} 
tension  on  a  rope  around  the  pile,  or  by  gear  and 
motor  attached  to  the  pile.  This  method  is  not 
likely  to  be  ordinarily  desirable,  but  may  pos- 
sibly be  used  in  case  of  special  requirement  or 
emergency. 

DRmXG    BY    EXPLOSIVES 

Piles  have  been  driven  by  the  explosion  method, 
in  which  a  small  chamber  is  provided  in  the  top 
of  the  pile  and  small  charges  of  gunpowder  are 
fired  in  it  by  the  action  of  a  light  hammer  falling 
on  the  pile.  About  4  ounces  of  gunpowder  is 
sufficient  to  drive  a  pile  20  feet  into  the  mud  and 
about  21  ounces  will  drive  it  the  same  distance  in 
gravel.  Piles  have  also  been  driven  to  moderate 
depths  by  small  charges  of  dynamite  exploded  on 
iron  plates  laid  on  the  tops  of  the  piles. 

When  piles  are  driven  with  single  or  double- 
acting  steam  hammers  or  with  drop  hammers 
operated  by  steam  power,  the  number  of  piles 
driven  per  day  depends  on  the  length  of  pile,  the 
character  of  the  soil,  the  efficienc\-  of  the  hammer 
and  of  the  crew  and  very  greatlv  on  the  location 
and  arrangement  of  the  piles. 

Under  the  most  favorable  conditions,  where  the 
ground  is  soft  and  free  from  obstructions  and  the 
piles  are  spaced  close  together  in  long  continuous 
rows  from  50  to  100  piles  ma}'  be  driven  to  a  pen- 
etration of  30  or  40  feet  in  10  hours  by  a  crew  of 
ten  men,  operating  a  drop  hammer  and  50  or  100 


per  cent  more  may  be  driven  under  the  same  con- 
ditions with  a  steam  hammer. 

Ordinarily  a  large  part  of  the  time  is  required 
for  shifting  the  machine  and  for  placing  the  piles. 
\\'hen  this  is  reduced  to  the  minimum  and  all  the 
delays  are  eliminated,  very  rapid  driving  and  con- 
sequently low  costs  may  be  secured.  AH  other 
things  being  equal,  the  driving  is  more  efficient, 
the  results  are  better,  and  the  working  value  of 
the  pile  is  greater  for  piles  driven  rapidly  than 
for  those  driven  slowly.  By  careful  watching  an 
experienced  driver  can  interpret  the  behavior  of 
the  pile  and  the  hammer  so  as  to  form  a  pretty 
fair  opinion  of  subterranean  condition  and  the 
condition  of  the  pile  itself.  On  important  work 
it  is  desirable  that  a  careful  log  should  be  kept 
of  the  driving  of  occasional  piles,  enough,  at  least, 
to  indicate  anv  material  changes  encountered. 


Cement  Manufacturers'  Combine  Sued 

Under  orders  from  Attorney-General  Daugh- 
erty  suit  was  brought  June  30  in  the  United  States 
District  Court,  New  York  City,  for  an  injunction 
against  and  dissolution  of  the  Cement  ^lanufac- 
turers'  Protective  Association  and  its  officers  and 
members. 

The  officers  of  the  association  are  E.  P.  Alker, 
President ;  C.  Raymond  Hulbert,  secretary ;  and 
Marion  S.  Ackerman,  treasurer. 

The  Attorney-General  said  this  association  pro- 
duced approximately  90  per  cent  of  the  total 
Portland  cement  used  in  the  northeastern  part  of 
the  United  States. 

The  proceedings  will  supplement  criminal  ac- 
tion instituted  last  March,  and  will  not  stop  its 
prosecution.  The  court  may  order  an  effective 
dissolution  of  the  combination  and  enjoin  its  mem- 
bers from  reconstituting  their  association,  there- 
by affording  the  public  substantial  and  practical 
relief  without  regard  to  results  in  the  criminal 
case. 

Alembers  of  the  association  named  in  the  com- 
plaint are  the  Atlas  Portland  Cement  Company, 
AUentown  Portland  Cement  Company,  Alpha 
Portland  Cement  Company,  Bath  Portland  Ce- 
ment Company,  Coplay  Manufacturing  Company, 
Dexter  Portland  Cement  Company,  Edison  Port- 
land Cement  Company,  Giant  Portland  Cement 
Company,  Glens  Falls  Portland  Cement  Com- 
pany, Hercules  Cement  Corporation,  Knicker- 
bocker Portland  Cement  Company,  Lawrence 
Company,  Lehigh  Portland  Cement  Company, 
Xazaretii  Cement  Company,  Penn-AUen  Cement 
Company.  Pennsylvania  Cement  Company.  Phoe- 
nix Portland  Cement  Company,  Securities  Ce- 
ment and  Lime  Company  and  the  Vulcanite  Port- 
land Cement  Company. 

The  Cement  Manufacturers'  Protective  Asso- 
ciation is  organized  for  the  exchange  between 
members  of  comparative  statistical  data  which 
enables  each  to  know  what  his  competitors  are 
doing.  For  some  time  past  the  investigation  of 
c\ery  complaint  of  an  alleged  violation  of  the 
Sherman  anti-trust  act  has  invariably  led  to  the 
(liM.)rs  of  one  of  these  associations. 
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Recent  Legal  Decisions 


ADJUDICATED    BALANCE    DUE    ROAD    CONTRACTOR    HELD 
ASSIGNABLE 

The  Mississippi  Supreme  Court  holds,  McGraw 
V.  Board  of  Supervisors  of  Winston  County,  87 
So.  896,  that  when  a  contractor  has  constructed 
public  roads  in  a  county  or  subdivision  thereof, 
and  such  roads  have  been  completed  and  accepted, 
and  the  balance  due  such  contractor  for  the  con- 
struction of  the  roads  has  been  finally  adjudicated 
by  the  board  of  supervisors,  and  there  only  re- 
mains the  duty  of  ordering  the  issuance  of  a  war- 
rant for  this  balance,  the  contractor  may  assign 
this  balance  due  to  him,  and  the  assignee  thereof 
may  maintain  mandamus  to  compel  the  board  of 
supervisors  to  issue  to  him  a  warrant  for  the  bal- 
ance so  assigned. 


MISSTATEMENT    IN    ORDINANCE    OF    PRO    RATA    COST    OF 

PAVING   IMPROVEMENT    WILL    NOT    INVALIDATE 

CONTRACT 

The  Ohio  Supreme  Court  holds,  City  of  New- 
ark v.  Fromholtz,  130  N.  E.  561,  that  a  mistake  in 
publishing  an  "ordinance  to  proceed"  with  a  pav- 
ing improvement,  where  such  mistake  is  confined 
to  misstating  the  pro  rata  proportion  or  percent 
age  of  the  cost  of  the  improvement  to  be  assessed 
against  abutting  property,  is  not  a  defect  fatal  to 
the  legality  of  the  publication  oi  the  ordinance 
and  a  contract  authorized  and  directed  to  be  en- 
tered into  by  the  terms  of  such  ordinance  will  not 
be  held  to  be  invalid  for  that  reason. 


PROPER  CHARGES  IN  MATERIALMAN'S  ACTION  ON  ROAD 
CONTRACTOR'S  BOND 

In  a  materialman's  action  against  a  surety  on  a 
road  contractor's  bond  conditioned  for  payment 
of  supplies  or  provisions  furnished  for  the  prose- 
cution of  the  work,  the  Oregon  Supreme  Court 
holds,  Clatsop  County  v.  Feldschan,  196  Pac.  379. 
that  an  amount  due  for  horse  feed  furnished  was 
a  proper  charge  against  the  surety,  and  also  the 
amount  due  for  feeding  the  contractor's  em- 
ployees, but  not  sums  for  tobacco,  cigars  and  cig- 
arettes furnished  the  men,  nor  expenses  for  pro- 
curing knives,  forks  and  dishes. 


CITY    NOT    LIABLE    FOR    DEFECTIVE    FOOTBRIDGE    BUILT 
BY    RESIDENTS    ON    ITS    PROPERTY 

Before  a  city  can  be  held  liable  in  an  action  for 
personal  injuries  because  of  a  defective  foot- 
bridge, both  pleading  and  proof  must  show  an  ob- 
ligation to  the  plaintiff  on  the  part  of  the  city 
which  has  been  violated.  And  where  it  appears 
the  footbridge  was  constructed  by  neighboring 
residents  on  park  and  boulevard  property  for 
neighborhood  convenience,  but  not  constituting  a 
part  of  the  city's  public  ways,  it  was  held  that 
the  city  was  not  liable,  it  not  having  accepted  the 
bridge,  nor  by  any  act  invited  the  public  to  use 
it  as  part  of  its  public  highway  system.  Bering 
V.  City  of  Cleveland,  Ohio,  Supreme  Court  136 
N.  E.  504. 


ORDINANCE    AS    TO    TEMPORARY   OBSTRUCTIONS    IN 
STREETS    UPHELD 

The  Ohio  Supreme  Court,  City  of  Xenia  v. 
•Schmidt,  130  N.  E.  24,  upholds  the  constitutional- 
ity of  an  ordinance  of  the  city  of  Xenia  making  it 
unlawful  to  place  on  the  streets  or  sidewalks  of 
the  city  any  wood,  coal,  box,  merchandise,  etc.,  or 
any  other  material  or  obstruction  whatsoever,  un- 
less for  such  reasonable  time  as  may  be  necessary 
to  load  or  unload  same  from  any  building,  and 
unless  the  public  passage  shall  not  be  blocked ; 
the  provisions  not  to  apply  to  permanent  struc- 
tures. It  is  held  that  a  classification  of  street 
obstructions  into  temporary  and  permanent,  and 
providing  that  the  ordinance  shall  operate  only 
upon  temporary  obstructions,  is  a  real  and  reason- 
able classification,  and  does  not  violate  any  pro- 
\ision  of  the  state  or  the  federal  constitution. 


DIRECTIONS    TO    ROAD    CONTRACTOR    NEED    NOT    BE    EN- 
TERED ON   MINUTES    WHERE   POWER   OF   SUPERVISION 
RESERVED 

Where  there  is  a  valid  contract  in  existence  be- 
tween a  board  of  county  commissioners  and  a 
contractor  for  the  construction  by  the  latter  of  a 
public  road,  which  contract  reserves  to  the  com- 
missioners and  their  engineer  the  direction,  super- 
vision and  control  of  the  work  in  a  manner  spe- 
cifically detailed  in  the  contract  itself,  the  Ohio 
Supreme  Court  holds,  Putnam  v.  Board  of  Com- 
missioners of  Paulding  County,  130  N.  E. '165, 
that  directions  given  by  the  board  or  its  engineer, 
under  such  reserved  power,  are  not  required  to 
be  entered  on  the  minutes,  or  to  be  in  writing,  in 
the  absence  of  express  provisions  in  the  statute  or 
the  contract  to  that  effect. 


CONTROL  OF  COUNTY  ROADS  BROUGHT  WITHIN  CITY 

LIMITS 

Under  the  Texas  statutes  an  incorporated  city 
or  town  has  the  exclusive  control  of  all  the  streets 
and  highways  within  the  limits  of  the  corporation, 
and  when  such  corporation  in  its  creation  or  by 
subsequent  extension  embraces  within  its  limits 
a  portion  of  a  public  county  road,  such  road  be- 
comes thereafter  a  street  of  the  city  and  is  no 
longer  subject  to  the  control  of  the  county,  and 
all  the  rights  of  the  county  in  such  highway  pass 
to  the  city.  Feris  v.  Bassett,  Texas  Court  of 
Civil  Appeals,  227  S.  W.  233. 


ASSESSMENTS     FOR     SEWER     IMPROVEMENTS  —  ENHANCE- 
MENT   OF    VALUE 

The  Illinois  Supreme  Court  holds,  in  a  proceed- 
ing by  a  village  for  the  establishment  of  a  sewer 
improvement.  Village  of  Bradley  v.  New  York 
Central  R.  Co.,  129  N.  E.  744,  that  the  fact  that 
certain  property  affected  by  the  improvement  was 
at  the  time  provided  with  sufficient  sewer  facili- 
ties for  its  present  use  would  not  relieve  it  from 
assessment  if  the  effect  of  the  improvement  would 
be  to  enhance  its  value  for  the  use  for  which  it 
was  best  adapted. 
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NEWS  OF  THE  SOCIETIES 


Auk     10-ia— INTEKNATIONAb    AS; 

UFFiCiAL^.  Annual  conference.  Ho- 
tel La  Salle.  Chicago    111  „„,  , 

Auir  a3-25 — AMEKiCAN  ASSOCIA- 
TION OF  P^\KK  b'UPERlNTEND- 
ENTS  Annual  meeting.  DS'r°"' 
Mich  Secretary.  Emmet  P.  Grifiin. 
superintendent      of      Park.     East      ot. 

^°Aoi    "io-«iept.      1  — MICHIGAN 

sAtS     «)Od     ROADS  ^,a&-socia- 

TIOX.      Annual    meeting.    Flint     Mich. 

Sent  13-1«»— NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport.  Conn. 
Secretary.  Frank  J.  Giftord,  715  Tre- 
mont  Temple.  Boston.  Mass.         „_„,. 

Sept.  2»  tlO  dajB)— NEW  ^ORK 
EL^TRICAL  EXPOSITION  Seven- 
ty-first  Regiment  Armory.  New  York 

"^'oct  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta.  Ua.  Ho- 
tel Anslev.  Secretary.  James  J.  Mul- 
cahey.     Municipal     Building.     Denver. 

*^°<Jct  24-28— AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT-^. 
Annual  convention.  Southern  Hotel. 
Baltim-ire.  Md.  Secretary.  Charles 
carrnU    Rrown.   Valparaiso.   Ina. 

Oct  Sl-Vov.  5— NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
FNGTNEERS  Power  show  in  con- 
necUonwiVh  INTERNATIONAL  TEX; 
TILE        EXPOSITION.  Mechanics 

Building.  Boston.  Mass.  Secretary. 
James     P.     Morgan,     Devonshire     St.. 

^Nov"'  14-18-AMBRICAN  PUBLIC 
HEALTH       ASSOCI.\TION.  Annual 

meeting.     New  York   City. 

AMEIRIC-W    ASSOCIATIO     OF 
ENGINEERS 

The  board  of  directors  met  in  Chi- 
cago June  24-25.  Out  of  16  directors 
14  were  in  attendance. 

The  country  was  divided  into  12  dis- 
tricts. Provision  was  made  for  con- 
tinuing the  Washington  office  for  the 
balance  of  the  year.  A  committee  of  15 
was  appointed  to  draft  a  plan  for  fi- 
nancing the  employment  service,  includ- 
ing a  consideration  of  requiring  con- 
tributions from  recipients  of  the  serv- 
ice as  provided  in  the  resolution  adopted 
by  the  seventh  annual  convention  in 
Buffalo  in  May. 

A  committee  of  five  was  appointed  to 
amplify  the  statements  and  objects  of 
the  association.  A  very  forward  look- 
ing step  was  taken  to  further  one  of  the 
principal  objects  of  the  association  "to 
raise  the  standard  of  ethics  of  the  en- 
gineering profession"  by  an  invitation 
issued  in  the  name  of  the  board  of  di- 
rectors to  all  engineers,  whether  mem- 
bers of  of  A.  A.  E.  or  not,  to  submit 
questions  of  ethics  to  the  board  for 
reference  to  the  practice  committee. 
After  a  sufficient  number  of  cases,  both 
hypothetical  and  actual,  have  been 
passed  upon  by  the  practice  committee 
and  approved  by  the  board,  they  will  be 
published  in  pamphlet  form  for  general 
circulation. 

An  administrative  board  was  ap- 
pointed to  supervise  and  direct  the  pol- 
icy of  the  professional  engineer.  The 
board  authorized  tffe  committee  on  serv- 
ices and  fees  of  practicing  engineers,  of 
which  Langdon  Pearse.  of  Chicago, 
was  made  chairman,  to  hold  a  national 
conference  of  practicing  en.gineers  at 
such  time  and  place  as  the  committee 
mav  decide. 


.\  committee  of  three  ct'iisisting  of 
President  Carman,  Secretary  Drayer 
and  First  Vice-President  Johnson  was 
appointed  to  meet  with  a  committee  of 
three  appointed  by  the  executive  board 
of  the  American  Engineering  Council 
to  study  relations  and  cooperation. 

E>GI.\EBRIXG      SOCIETY      OF 
AKRON 

The  Engineering  SL>ciety  of  Akron 
has  elected  the  following  officers :  Pres- 
ident. J.  H.  Vance ;  vice-president.  L. 
G.  Tighe;  directors.  R.  R.  Metheany 
and  H.  G.  McGee ;  and  secretary-treas- 
urer, H.  G.  McGee. 

PORTL.^ND       POST,       SOCIETY       OK 
.\MEHICAX     MILITARY    EN- 
GINEERS 

.\t  its  annual  meeting  on  June  13. 
the  Portland  (Ore.)  post  of  the  Society 
of  .-\merican  Military  Engineers  elected 
the  following  officers:  President.  P.  S. 
Cook;  vice-president.  P.  Hetherton; 
secretary.  E.  B.  Thompson ;  treasurer, 
S.  C.  Schubert;  and  assistant  treasurer, 
.■\.  D.  Montieth. 

INDUSTRIAL  NOTES 

The  San  Francisco  office  of  the  Pawl- 
ing &  Harnischfeger  Co.,  of  Milwaukee, 
has  been  moved  from  the  Monadnock 
building  to  32  Beale  street,  where  the 
company  maintains  a  complete  service 
station,  warehouse  and  display  room  for 
crane  and  hoists,  machine  tools  and  ex- 
cavating machinery. 

Mr.  R.  M.  Taylor,  district  manager 
for  the  Pacific  Coast,  has  his  headquar- 
ters now  at  the  Beale  street  address. 


Proi.  Charles  A.  Ellis,  of  the  Uni- 
versity of  Illinois,  has  resigned  to  be- 
come vice-president  of  the  Strauss  Bas- 
cule  Bridge   Co..  of  Chicago. 


The  National  Engineering  Company 
has  been  organized  by  1.  Muschel.  for- 
merly inspector  of  construction.  Navy 
stations,  Pensacola.  Fla..  and  Norfolk. 
Va..  to  specialize  in  the  design,  erec- 
tion and  construction  of  structural  steel 
and    reinforced   concrete   buildings. 


The  firm  of  Gibbins  &  Brown  has  re- 
centlj-  been  organized  by  J.  O.  G.  Gib- 
bons and  C.  E.  Brown.  It  will  special- 
ize in  power  plants  and  industrial  prob- 
lems and  will  be  located  in  Newark. 
N.  J.  

The  Davenport  Electric  Company  has 
been  formed  at  Davenport,  la.,  by  H. 
M.  Heysinger  and  Richard  Copely. 

The  Dayton-Dowd  Company,  manu- 
facturers of  centrifugal  pumps,  of 
Quincy,  111.,  announces  the  opening  of 
a  new  district  office  for  the  sale  of 
pumping  machinery  in  the  Pioneer  build- 
ing, St.  Paul.  Minn.,  in  charge  of 
George  M.  Kenyon  Company.  The 
firm  consists  of  Georpe  M.  Kenyon. 
president  and  general  manager :  Robert 
D.  Lewis,  vice-president ;  and  James  C. 
Willson,  treasurer,  all  of  vs-hom  are 
engineers  of  long  standing  in  St.  Paul 
and  are  all  well  acquainted  with  the 
power  plant,  railroad  ,  vl  nnmicipal 
field. 


<'I,E.\NING      BRICKS      WITH      PNEU- 
MATIC   H.VMMERS 

A  prorhinent  engineering  construction 
company  using  Boyer  type  BB  chipping 
hammers  made  by  the  Chicago  Pneu- 
matic Tool  Company,  and  fitted  with 
extra  wide-faced  chisels,  cleaned  3,000 
bricks  per  day  at  a  saving  of  75  per 
cent  in  cost  over  the  previous  average 
of  650  bricks  per  day  by  hand.  The 
hammers  used  were  1  3/16-inch  bore 
by  1  ^  -inch  stroke,  consuming  12  feet 
of  air  per  minute.  The  blows  deliv- 
ered by  the  hammers  were  not  heavy 
enough  to  damage  the  bricks,  yet  suf- 
ficiently effective  to  remove  all  old 
mortar  and  dirt. 

.■\bout  100  bricks  were  laid  side  by 
side  on  the  table,  forming  a  compara- 
tively fiat  12  X  3-foot  surface,  which  the 
operator  cleaned  before  turning  the 
bricks  for  cleaning  on  the  ends  and 
other  sides. 

With  a  labor  cost  of  40  cents  per 
hour,  the  same  as  for  hand  methods, 
the  pneumatic  method  cleaned  five  times 
as  many  bricks.  The  cost  of  com- 
pressed air  averaged  two  cents  per  hour 
per  hammer.  The  cost  per  thousand 
bticks,  hand  cleaned,  was  $5.55;  me- 
chanically cleaned.  $1.26. 
A     1.20O-FOOT    FI-ORY     C-\BLE    WAY 

The  contractors  for  the  construction 
of  the  Gilboa  dam  have  installed  on 
that  work  for  handling  concrete  and 
other  materials  a  cableway  1.900  feet 
long,  equipped  witli  machinery  made  by 
the  S.  Flory  Manufacturing  Co.,  Bangor, 
Pa.  The  towers  are  140  feet  high  and  the 
the  S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
The  towers  are  140  feet  high  and  the 
main  cable  is  a  Lcschen  Hercules  2V2- 
inch  .X  19  Lang  Lay  rope,  parallel  to  and 
6  feet  eccentric  from  the  axis  of  the 
dam.  It  is  equipped  with  %  -inch  oper- 
ating rope,  also  of  the  Hercules  brand. 
It  is  designed  to  handle  loads  up  to  10 
tons  with  a  conveying  speed  of  1,200 
feet  per  minute,  hoisting  on  a  3-part  line 
a*  400  feet  per  minute.  It  is  provided 
with  an  aerial  dump  controlled  by  a 
rope  operated  by  a  third  drum. 

All  of  the  three  drums  in  the  cableway 
hoist  engine  are  placed  tandem  and  arc 
16  inches  in  diameter  .x  48  feet  long  be- 
tween flanges.  They  arc  driven  through 
machine  cut  steel  gearing  by  a  300  h.  p. 
General  Electric  I.  T.  C.  type  motor, 
making  600  r.  p.  m.  and  equipped  witli 
multiple  torque  solenoid  brakes  and  op- 
erated through  full  magnetic  contactors 
control  with  master  switch. 

PERSONALS 

Wheaton,  L.  H.,  has  been  appointed 
commissionei  for  the  county  of  Cape 
Breton,  with  headquarters  at  Sydney, 
B.   C. 

McCluskey,  Jr.,  W.  O.,  has  resigned 
as  road  engineer  of  Ohio  county,  W. 
Va.,  to  become  assistant  division  engi- 
neer for  the  third  district  of  the  State 
Road  Commission. 

Francisco,  J.  O.,  formerly  field  engi- 
neer of  the  Colorado  State  Highway 
Commission,  is  now  road  engineer  of 
La  Plata  county,  Colo.,  in  charge  of 
maintenance  and  construction  of  1.600 
miles  of  road. 

Brewer.  T.  M..  has  been  appointed 
city  engineer  of  Viroqua.  Wis. 

Dollard.  E.  C.  has  resigned  as  city 
engineer  of  Jamestown,  N.  Y. 


July  16.  1921  P  U  B  L  I  C      W  O  R  K  S 

New  Appliances 

Describing  New  MachJnery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 
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* 
HA^SOME    21-E    HEAVY    PAVEK 

The    Ransome   21-E  new   heavy   pav- 


ing mixer  combining  unusujl  speed  with 
positive  one-man  operation  w.ll,  it  is 
claimed  by  the  makers,  discharge  dry 
mix  in  from  10  to  15  seconds,  with  an 
average  time  of  12  seconds.  In  com- 
paring the  21-E  with  the  old  14-E,  it  is 
interesting  to  note  that  the  new  paver 
has  10  per  cent  less  parts. 

The  control  levers  are  arranged  so 
that  without  taking  a  step  the  man 
running  the  machine  can  easily  and  con- 
tinuously carry  on  all  required  opera- 
tions, such  as  lifting  batch  bo.xcs  from 
an  industrial  truck,  raising  the  skip,  ad- 
mitting the  water,  swinging  the  boom, 
dumping  the  mixer,  running  the  bucket 
out  on  the  boom,  dumping  the  bucket 
and  returning  the  bucket  to  the  mixer. 
The  crawler  mechanism  used  is  an 
adaptation  of  the  well-known  and  thor- 
oughly developed  full  crawler  traction 
used  for  "Marion"  steam  shovels.  ,\ 
friction  clutch  is  placed  on  the  counter- 
shaft ;  and  each  crawler  is  furnished 
with  a  separate  drive.  There  is  a  sepa- 
rate band  brake  for  each  crawler,  which 
assists  in  making  short  turns. 

All  operations  of  the  crawler  are  con- 
trolled by  a  clutch  lever,  reversing  lever, 
steering  lever,  and  two  foot  brakes. 

The  drum  roller  shafts  are  of  cold 
rolled  steel  fitted  with  rollers  of  car 
wheel  metal  16  inches  in  diameter  and 
mounted  on  Hyatt  roller  bearings.  The 
drum  is  of  all  steel  plate  construction. 
lighter  and  stronger  than  cast  steel 
drums,  requires  less  power  for  revolv- 
ing, \vill  not  break  when  pounded,  and  is 
less  likely  to  be  damaged  by  the  freez- 
ing of  water  in  it.  The  drum  roller 
tracks  are  forged  and  rolled  from  bil- 
lets of  locomotive  tire  steel.  The  op- 
erator can  at  all  times  see  into  the  drum. 
Every  operating  part  of  the  machine  is 
easily  accessible,  and  there  are  no  parts 


revolving  when  not  in  use.  This  point 
particularly  applies  to  the  traction 
clutches  and  other  driving  mechanisms, 
none  of  which  are  running  except  when 
the  crawler  is  in  use. 

"Knocked  down."  ready  for  travel  or 
shipment,  the  Ransome  21-E  is  but  11 
feet  in  height.  Two  men  and  a  wrench 
can  dismantle  or  erect  the  Ransome  21- 
E  in   30  minutes. 

The  loading  derrick  is  designed  to  be 
placed  on  either  side  of  the  machine, 
and  can  be  easily  shifted  from  one  side 
to  the  other.  Its  height  will  permit  the 
lifting  of  a  batch  box  directly  from  a 
motnr  truck.  A  ratchet  is  provided  for 
holding  the  load  at  any  point. 

The  power  loader  bucket  is  of  the 
open  end  type,  wide  enough  at  the  bot- 
tom to  permit  motor  trucks  to  dump 
direct,  or  for  two  wheelers  to  dump  at 
a  time.  When  fully  raised  the  bucket 
has  a  48  degree  slope  insuring  quick, 
clean  discharge.  The  power  loader  hoist 
is  equipped  with  a  friction  clutch,  auto- 
matically released  when  the  bucket 
reaches  its  maximum 
height,  at  which  point 
the  clutch  brake  auto- 
matically sets,  holding 
the  skip  in  discharge  po- 
sition. 

The  paver  can  be 
equipped  with  eith-r 
steam  power,  gasoline 
or  electric  motor  drive. 
Where  steam  power  is 
desired,  the  paver  is 
equipped  with  a  14  h.  p. 
engine,  fully  enclosed 
with  counterbalanced 
crankshaft,  and  a  16  h. 
n.  boiler  fiuilt  to  A.  S. 
M.  E.  specifications.  The 
exhaust  is  piped  into  the 


base  of  the  stack  to  increase  the  draft. 
A  blower  is  also  provided  for  raising 
steam  before  the  mixer  gets  into  oper- 
ation. 

With  gasoline  drive  a  heavy  duty 
tractor  type  engine  rated  at  2.5  h.  p.  at 
900   r.   p.   m.   is   used. 

DUPLEX     LIMITED 

The  Duplex  Limited  four-wheel 
drive  trucks,  put  on  the  market  by  the 
Duplex  Track  Company,  have  been  de- 
signed in  response  to  a  general  grow- 
ing demand  for  a  high-grade  truck  of 
medium  capacity  with  unusual  speed.  It 
has  a  four-cylinder  motor  rated  at  25.8 
h.  p.  and  developing  by  actual  brake 
tests  42  h.  p.  at  1,600  r.  p.  m.  It  has 
a  duplex  radiator  and  a  13-inch  fan, 
electric  starter  and  lighter,  and  direct 
high  speed  drive  with  ratios  of  3.66:1, 
1.91:1.  and  1.00:1  with  4.46:1  in  re- 
verse. 

LI.\K     FELT    STOIVE    HANDLING 
M.ArHINEltY 

Catalog  416  of  the  Link  Belt  Com- 
pany has  numerous  halftones  and  dia- 
grams illustrating  the  descriptions  of 
the  apparatus  and  methods  for  hand- 
ling broken  stones  to  and  from  the 
crusher  and  storage  bins  and  for  con- 
veying them  vertically,  horizontally  and 
in  an  inclined  plane. 

A  convenient  portable  outfit  consists 
of  a  bucket  elevator,  suspended  from 
a  cantilever  arm  of  a  traveller  that  can 
be  moved  alongside  the  car  and  unload 
it,  delivering  the  contents  to  a  wagon 
inside  the  traveller.  The  catalog  also 
illustrates   belt   conveyors   and   screens. 

TIIKBIXK     AIR     HOISTS 

The  Sullivan  turbine  air  hoists  manu- 
factured by  the  Sullivan  Machinery  Co. 
are  designed  to  meet  the  demands  for 
small,  compact,  powerful,  portable  hoist- 
ing engines  for  use  in  mines,  quarries, 
tunnels,  yards  and  shops.  They  may  be 
mounted  on  a  cross  bar  or  column,  bolted 
to  a  timber,  girder,  wall  or  floor,  used 
for  handling  drills,  steel,  timbers,  pull- 
ing cars,  hauling  lumber  or  various  odd 
jobs.  They  weigh  28.5  jiounds.  will  ac- 
commodate 500  feet  of  5/lii-inch  wire 
rope  and  have  a  capacity   to  lift   5,100 
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pounds  dead  load  100  feet  vertically  per 
minute  under  80  pounds  air  pressure. 

The  turbine  air  motor  and  the  remain- 
der of  the  operating  mechanism  are  com- 
pletely enclosed  in  the  steel  drum  and, 
using  the  air  expansively  are  economical 
.  for  power  and  have  long  life  and  sus- 
tained sufficiency.  Some  of  the  turbines 
have  been  in  use  for  5  years  without  re- 
quiring repairs. 

It  has  friction  clutch  and  brakes  and 
when  the  former  is  locked  in  position 
the  load  can  be  raised,  lowered  and  con- 
trolled entirely  by  the  use  of  the  throt- 
tle valve.  It  is  rated  at  4%  h.  p., 
has  dimensions  of  32%  x50%  inches 
overall,  and  the  drum  is  9%  inches  in 
diameter  and  9%    inches  long. 

AlTOC.tR  MOTOR  TRUCKS 

The  Autocar  motor  trucks,  manufac- 
tured by  the  Autocar  Company,  are 
made  with  low  sides,  rotary  dump 
equipment  and  bodies  having  1,  1V2.  2 
and  3-yard  water  level  capacities  with 
platform  bodies  fitted  with  rocker  bot- 
tom 1-yard  Lee  end  dump  dual  hopper 
equipment. 

In  building  the  5-mile  route  225  on 
the    Pennsylvania    State    Highway    be- 
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tween  the  Baltimore  Pike  and  the  West- 
chester Pipe,  Delaware  county,  dry  ag- 
gregate was  hauled  a  maximum  dis- 
tance of  6%  miles  with  SVa-ton  loads 
daily  at  a  cost  of  $.,30  per  ton  mile. 
The  20  trucks  installed  by  the  hauling 
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contractor  had  rotary  dump  bodies  with 
a  special  division  board  across  the  cen- 
ter, enabling  them  to  carry  two  batches 
at  once.  They  were  loaded  by  gravity 
from  overhead  bins  in  two  mniutes  and 
havmg  a  wheel  base  of  only  9T  inches, 
were  easib-  turned  on  the  concrete  road- 
way only  18  feet  wide  before  they 
were  backed  to  the  hopper  of  concrete 
mi.xer  and  unloaded  in  about  two  min- 
utes. Twenty  trucks  were  used  on  the 
long  haul  and  produced  an  estimated 
saving  of  16  men  at  $6  per  day,  equiva- 
lent to  eight  or  ten  cents  per  square 
yard  of  the  concrete  laid. 

In  the  construction  of  12  miles  of  the 
Jefferson  Highw^ay  at  Des  Moines,  la., 
six  Autocars  with  Lee  bodies  hauled 
the  dry  mixture  0V2  miles  from  the 
railroad  siding  to  the  concrete  macmne. 
making  the  round  trip  in  40  minutes  and 
together  handling  180  tons  of  materials 
daily. 

In  the  construction  of  Route  No.  127, 
Section  No.  3,  of  the  Bait. more- York 
Pike,  Pennsylvania,  Autocars  equipped 
with  platform  bodies  and  oversize  pneu- 
matic tires,  each  hauled  two  steel  batch 
buckets  of  dry  mix  from  3  to  4  miles 
to  the  concrete  machine  and  dumped  by 
hand  into  the  loading  skip  of  the  mixer. 
An  average  of  10  trucks  served  the 
mixer,  laying  350  to  500  feet  of  18- 
font  concrete  highway  daily. 


PERSONALS 

Hoffman,  Alexander  G..  has  been  ap- 
pointed county  road  engineer  of  Ohio 
county,  W.  Va. 

Rodenberg,  E.  R.,  has  been  appointed 
chief  engineer  of  the  East  Side  Levee 
and  Sanitary  District,  East  St.  Louis, 
111. 

Brooks,  Clarence  M.,  has  been  ap- 
pointed deputy  commissioner  of  high- 
ways for  Vermont,  and  will  be  directly 
ill  charge  of  road  maintenance  work. 

Smith,  Burton,  chief  engineer  of  the 
Oakdale  (Cal.)  irrigation  district,  has 
resigned  to  become  superintendent  and 
chief  engineer  of  the  Merced'  irrigation 
district. 

Givan,  Albert,  has  been  appointed 
city  engineer  of  Sacramento,  Cal..  to 
take  office  when  the  new  city  manager 
plan  goes  into  effect. 
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Liberty  Tunnel,  Pittsburgh 

Construction  of  twin  vehicular  tunnels  26  feet  wide,  5,750  feet  long  and  about 
350  feet  below  the  surface.  Long  sustained  record  progress  secured  by  ample 
drilHng  equipment,  steam  shovel  mucking,  improved  concreting  methods  and 
an  efficient  force  of  250  men  in  two  full-size  rock  headings.  About  12,000 
yards  of  concrete  and  24,000  yards  of  excavation  saved  by  substitution  of 

steel  for  wood  timbering. 


The  Liberty  Tunnel,  Pittsburgh,  now  under  con- 
struction through  South  Hills,  will  connect  the  busi- 
ness part  of  the  city  with  the  high-class  residential 
district  of  West  Liberty,  Dormont  and  Mt.  Lebanon, 
and  adjacent  suburbs,  and  is  intended  to  be  used  ex- 
clusively for  passenger  traffic  and  the  domestic  sup- 
plies of  the  district  served. 

D£SIi;.\ 

There  are  twin,  concrete-lined,  horseshoe-shai>ed 
tunnels,  59  feet  feet  apart  on  centers  and  about 
.3,7.50  feet  long,  with  aiiproaches  extending  the  to- 
tal length  to  6,289  feet.  Each  tunnel  has  an  electric 
railroad  track,  a   l.'U/o-fnot  drivewav.  and  a  4-foot 


sidewalk,  the  driveway  being  intended  for  a  one- 
way traffic  of  1,(;90  vehicles  per  hour,  moving  100 
feet  apart  in  two  lines  at  a  speed  of  1.5  miles  pei 
hour.  This  is  probaljly  much  more  than  will  actu- 
ally be  realized  for  several  years. 

Under  this  traffic  it  is  computed  that  there  may 
be  discharged  into  each  tunnel  170  cubic  feet  per 
minute  of  poisonous  carbon  monoxide  gas  from  the 
automobile  engines,  and  that  for  its  dilution  to  a 
harmless  proportion  it  will  be  necessary  to  venti- 
late the  tunnel  with  a  supply  of  280,000  cubic  feet 
of  fresh  air  per  minute  per  tunnel.  A  system  ot 
xentilaticin    has    accordingly    been    devised    to    meet 
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this  requirement  and  the  plans  are  now  being  com- 
pleted to  secure  its  operation  in  ;my  efficient  and 
economical  manner.  Such  an  installation  will  be  of 
great  interest  and  value  in  the  case  of  other  long 
vehicular  tunnels  where  the  disposition  of  noxious 
gases  from  automobiles  is  a  serious  matter,  the 
proper  treatment  of  which  has  not  yet  been  prac- 
tically demonstrated. 

The  tunnels  were  designed  by  and  are  being  con- 
structed under  the  direction  of  chief  engineer,  A.  L>. 
Neeld.  Booth  &  Finn.  Ltd.,  is  the  contractor.  M.  L. 
Quinn  is  the  general  superintendent,  and  John  B. 
Sweene}'.  engineer.  The  work  is  being  executed 
under  a  contract  awarded  by  Allegheny  county,  De- 
cember 2,  1919,  at  unit  cost  prices  which  amount  to 
about  $4,G00,000,  on  the  basis  of  the  estimated 
amounts  involved. 

GENERAL    CONDITIONS 

Difficulty  was  experienced  in  securing  a  suitable 
disposal  for  the  muck  from  the  north  end  of  the 
tunnel,  so  that  of)erations  were  first  commenced  at 
the  south  portal  only,  and  on  June  "22,  1921,  the 
tunnels  at  that  end  had  both  been  driven  to  a  total 
length  of  IGTO  feet  from  the  portal.  Plant  has 
now  been  installed  at  the  north  portal  also,  and 
operations  were  commenced  there  about  June  1st. 
The  work  is  now  progressing  more  rapidlv  than  is 
ciilled  for  by  the  schedule,  and  it  i.^  expected  that  it 
will  be  completed  before  the  expiration  of  the  time 
limit. 

The  tunnels  are  not  driven,  as  has  been  published, 
good  shale."  but  so  far  as  they  have  been 
excavated,  and  according  to  indications  for  the  re- 
mainder of  the  distance,  are  located  wholly  in  green 
clay,  red  clay  and  soft  laminated  sandstone  and  for 
a  short  distance  through  good  blue  sandstone,  which 
is  the  only  one  of  the  different  materials  tliat  is  not 
very  treacherous  and  dangerous  to  exca\ate. 

FIRST    TOPHEADIXG    METHOD 

The  excavation  averages  about  33  feet  in  widtli 
and  36  feet  in  height,  running  30  cubic  yards  per 
linear  foot  of  tunnel.  The  two  tunnels  are  parallel 
tangents  and  the  headings  are  driven  simultaneously 
and  at  about  the  same  relative  position  in  each 
tunnel.  There  is  a  uniform  down  grade  of  0,392 
per  cent  from  the  south  portal  to  the  north  portal, 
but  as  little  or  no  water  is  encountered  there  is  no 
drainage  difficulty. 

As  the  blue  sandstone  disintegrated  by  exposure 
to  the  air,  the  quarry  face  at  the 
south  portal  was  safeguarded  by  re- 
moving the  unsound  rock  and  ex- 
posing the  sound  rock,  which  was 
covered  with  concrete  2  inches  thick, 
applied  by  a  cement  gun.  A  portion 
of  the  rock  base  at  the  south  portal 
having  been  undermined,  it  was  sup- 
ported by  a  concrete  retaining  wall 
12  feet  high  and  30  feet  long,  which 
provided  for  the  safety  of  the  work- 
men and  forms  a  portion  of  the  per- 
manent structure. 


through 


W'urk  at  the  south  portal  was  commenced  on  the 
30-foot  high  face  of  an  old  blue  sand-stone  quarry. 
In  each  tunnel  there  were  driven  two  6  x  6-foot 
drifts,  one  on  each  side  at  the  spring  line,  and  a 
third  drift  of  the  same  size  at  the  crown.  These 
were  carried  in  about  30  feet  and  then  connected  by 
excavations  about  6  feet  high,  reaching  from  the 
crown  to  each  of  the  side  drifts  and  exposing  the 
rock  surface  of  the  whole  tunnel  roof,  which  was 
immediately  protected  by  a  permaent  arch  of  7 
segments  of  12  x  12-inch  timbers  set  close  together 
and  under  this  roof  "dumpling."  marked  3  in  the 
diagram,  was  removed  down  to  the  spring  line,  after 
which  the  remainder  of  the  excavation  down  to 
the  invert  was  removed  in  a  single  bench. 


SINGLE    WIDE    HEADING    AND    HIGH    BENCH 

Beyond  the  30-foot  point  the  method  was 
changed,  and  the  tunnel  was  excavated  with  a  full 
width  heading  10  feet  high  and  a  single  bench  16 
feet  high  which  was  kept  only  5  or  10  feet  back 
from  the  heading,  thus  practically  making  the  ex- 
cavation in  a  single  fullsize  heading,  the  bench  only 
serving  as  a  convenient  platform   for  drilling. 

The  heading  is  drilled  with  4-5  holes,  15  feet  deep, 
and  the  bench  has  channelled  sides  and  12  vertical 
holes.  The  rock  is  blasted  with  from  II/2  to  2 
pounds  of  10  per  cent  dynamite  per  cubic  yard  of 
excavation.  Drilling  and  shooting  is  done  at  night 
by  a  gang  in  each  tunnel  working  an  S  to  10-hour 
shift.  The  mucking  is  done  by  mucking  gangs  in 
the  8  to  10-hour  day  shift.  The  system  of  working 
only  two  shifts  allows  for  either  to  overlap  in  case 
of  necessity.  In  some  cases  as  much  as  7  hours 
have  been  lost  in  one  shift  by  a  breakdown  of  the 
steam  shovel  and  r^ained  in  the  same  20-hour  day 
by  concentrating  in  this  heading  the  muck  cars  and 
locomotives  from  the  other  tunnel. 

The  muck  is  handled  by  a  No.  tl  compressed  air 
operated  Marion  steam  shovel  with  a  li/o-yard 
bucket  in  each  heading  that  loads  the  4-yard  heavy- 
duty  A\'estern  side  dump  cars  that  are  hauled  in 
•i-car  trains  to  the  south  portal  by  electric  locomo- 
tives and  thence  to  the  McKinley  City  Park  by  one 
Climax  geared  locomotive*  and  three  Vulcan  loco- 
motives. After  the  completion  of  this  fill  it  is  in- 
tended to  deliver  the  muck  for  use  in  the  founda- 
tions of  the  Knoxville  boulevard,  which  will  thus 
he  built  up  to  a  height  of  3.")  feet  without  cost  to  the 
city. 

AIR   SHOVEL   MUCKING 

As  fast  as  the  tunnel  is  driven  there  are  laid  on 
the  invert  two  3<!-inch  service  tracks  with  80-pound 
rails.    On  one  track  there  is  maintained  at  the  head- 
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ing  an  electric  locomotive  and  train  of  empties  and 
lull  cars,  both  of  them  close  to  the  air  shovel  that 
is  located  between  the  two  tracks.  The  two  tracks 
are  connected  by  a  switch  in  the  rear  of  the  shovel, 
and  as  fast  as  a  car  is  filled  the  5-ton  locomotive  pulls 
it  back,  moves  an  empty  up  to  the  shovel  beyond 
the  switch,  and  returns  to  the  opiwsite  side  of  the 
switch,  permitting  the  other  locomotive  to  cross  the 
switch  and  haul  the  full  car  to  the  opposite  track, 
and  so  on  until  the  entire  train  has  been  loaded  in 
about  half  an  hour,  without  any  lost  time  for  the 
shovel. 

ROOF     SUPPORT 

Blue  sandstone  has  been  encountered  only  for  the 
first  300  or  400  feet  from  the  south  portal;  the 
remainder  of  the  excavation  has  been,  since  then, 
through  very  treacherous  material  that  rapidly  de- 
composes by  exposure  to  the  atmosphere,  so  that  the 
roof  requires  to  be  supported  immediately,  and  if 
there  are  indications  of  falling  before  the  permanent 
timbering  and  lagging  can  be  put  in  it  is  temporarily 
posted  to  protect  the  workmen. 

Wood  timbering  was  used  only  for  the  first  30 
feet  of  tunnel  next  to  the  south  portal.  In  the 
remainder  of  the  work  12  x  12-inch  arch  segments 
have  been  replaced  by  8-inch  33-pound  li-beams  of 
the  same  length,  weighing  about  200  pounds  each, 
that  are  bolted  together  with  two  web  plates  and  one 
inside  flange  at  each  joint.  They  support  3-inch 
wooden  longitudinal  lagging  strips.  The  voids  out- 
side of  the  latter  are  carefully  filled  with  selected 
sandstone,  hand  packed.  The  lower  ends  of  the 
bottom  segments  of  each  bent  are  seated  on  steel 
bearing  plates  that  in  turn  rest  on  bevelled  blocks 
fitted  into  the  side  walls,  except  in  occasional  cases 
where  the  rock  is  not  sound  or  has  been  blasted 
too  far  away,  when  wooden  vertical  posts  are  pro- 
vided. 

The  H-beams,  set  from  21/2  to  5  feet  apart  on 
centers,  are  considered  very  economical  and  satis- 
factory and  develop  enormous  strength  if  the  latter 
is  computed  from  a  deflection  of  3  inches  in  a  7-foot 


span,  which  gives  a  maximum  stress  of  25,000 
pounds  per  square  inch  in  the  flanges,  which  is 
safely  carried.  The  use  of  H-beams  for  this  pur- 
pose is  believed  to  be  unprecedented  and  they  are 
considered  stronger  with  a  spacing  of  5  feet  on 
centers  than  are  12  x  12-inch  wooden  timbers  3 
feet  apart  on  centers. 

Steel  was  adopted,  both  on  account  of  the  e.xces- 
sive  cost  of  timber  (about  $65  per  thousand  feet 
R.M..  unframed)  as  compared  with  the  cost  of  the 
H-beams  cut  to  length  at  the  mill,  and  because  of 
the  very  important  saving  of  2  yards  per  linear  foot 
ip  the  rock  excavation  and  one  yard  per  linear  foot 
in  the  concrete  lining  for  each  tunnel,  items  that  to- 
gether amount  to  a  large  sum  for  the  completed 
tunnel. 

Where  wooden  timbering  is  used  it  is  required  to 
make  the  excavation  large  enough  to  keep  the  tim- 
bering entirely  outside  of  the  neat  line  of  the  con- 
crete work.  The  steel  H-beams  however  are  classi- 
fied as  reinforcement  for  the  concrete  lining  and 
are  allowed  to  project  inside  the  neat  line  into  it, 
thus  reducing  the  dimensions  of  the  cross  sections 
of  both  the  excavation  and  concreting,  by  an  aver- 
age amount  of  about  10  inches  around  the  entire 
circumference  of  the  tunnel  above  the  invert. 

CONCRETING 

Aggregate,  delivered  over  a  spur  of  the  railroad 
track,  is  stored  in  a  1,000-ton  hopper-bottom  bin 
of  seven  compartments,  with  a  cement  house  on 
tup  at  the  track  level.  The  bins  discharge  by  gravity 
into  a  measuring  car  on  a  track  underneath.  The 
cement  is  spouted  in  4-bag  lots  through  an  8-inch 
pipe  to  the  car.  The  car  descends  by  gravity  on  a 
i  per  cent  grade  to  the  4-bag  Ransome  mixer  and 


SIDEWALLS    AND    FORMS    AND    TRAVETLING    IN- 
CLINE  FOR   CONCRETE   CARS 


63 


PUBLIC     WORKS 


Vol.  51,  No.  4 


is  hauled  back  empty  by  a  Little  Tugger  hoisting 
engine  operated  by  compressed  air. 

The  mixer  is  at  present  operated  at  the  rate  of 
about  1,800  cubic  yards  per  week,  which  is  dis- 
charged into  36  lJ/2-yard  cradle-dump  cars  of  the 
Lakewood  and  Koppel  types,  lowered  by  a  hoist  to 
the  tunnel  grade  600  feet  from  the  portal,  and  then 
hauled  by  electric  locomotives  in  T-car  trains  to  the 
forms,  where  they  are  drawn  up  an  incline  to  the 
level  of  the  spring  line  and  dumped  directly  into 
the  forms  for  the  side  walls. 

Concrete  for  the  arch  is  delivered  to  a  Caniflf- 
Ransome  pneumatic  conveyor  machine  under  the 
platform,  and  is  then  delivered  through  a  6-inch 
pipe  of  a  maximum  length  of  100  feet  with  two 
long  radius  bends,  to  the  level  of  the  crown  of  the 
arch,  where  it  is  discharged  through  a  two-way  tee 
to  both  sides  of  the  arch  and  is  so  thoroughly 
spaded  that  it  is  very  compact  and  no  finishing  is 
found  to  be  necessary  when  the  forms  are  stripped. 
As  the  concreting  approaches  the  crown  the  tee  is 
removed   from  the  end  of  the  discharge  pipe  and 


ERECTIXG   STEEL  FORM    FOR   ARCH   CONCRETE, 
WEST  TUNNEL.     NOTE  ROOF  I-BEAMS 

the  concrete  is  delivered  directly  against  the  face  of 
the  key,  about  2  feet  wide,  as  the  pipe  recedes  from 
the  concreted  arch. 

The  separate  side  wall  and  arch  forms  about  30 
feet  long  were  designed  by  Mr.  Sweeney,  approved 
by  Mr.  Neeld,  and  manufactured  by  the  Blaw-Knox 
Co. 

The  tunnel  is  required  to  be  waterproof  and  af- 
ter the  contractors  and  the  membrane  waterproof- 
ing company  had  worked  for  many  weeks  without 
success  to  devise  proper  methods  of  applying  mem- 
brane waterproofing,  the  attempt  to  use  it  was 
abandoned,  and  the  engineer  imposed  the  alternative 
of  grouting  the  roof  and  walls  under  300  pounds 
pressure  applied  through  seven  2-inch  pipes  installed 
in  every  15  linear  feet  of  the  tunnel.  The  lining 
is  accordingly  grouted  with  a  Cockbum  Barrow 
machine  as  soon  as  convenient  after  the  concrete 
has  satisfactorily  hardened. 


RAPID    PROGRESS 

The  excellent  planning  and  organization  together 
with  the  amount  and  quality  of  construction  equip- 
ment installed  and  the  efficient  direction  of  the  work 
have  enabled  the  contractors  to  establish  a  new 
record  for  tunnels  of  this  size  and  character,  main- 
taining a  progress  of  10  feet  per  day  continuously 
for  6  days  a  week  for  the  months  of  March,  April 
and  May,  last,  when  there  was  an  average  of  620 
yards  of  muck  removed  in  two  shifts  every  twenty- 
four  hours. 

These  results  were  undoubtedly  promoted  by 
the  policy  of  encouraging  the  men,  who  were  al- 
lowed 11  hours  pay  for  9  linear  feet  of  tunnel  and 
12  hours  pay  for  10  feet,  no  matter  how  quickly 
the  work  was  actually  done.  They  were  also  pro- 
vided with  a  black  flag  and  an  American  flag,  the 
first  shift  out  of  the  tunnel  having  the  privilege 
of  displaying  the  American  flag  the  following  day, 
while  the  other  shift  was  required  to  display  the 
black  flag. 

Besides  the  equipment  already  mentioned  the  con- 
tractors have  installed  6.5  IngersoU  jackhammers 
and  6  Waugh  hammer  drills,  3  IngersoU  Rand  Im- 
perial type  air  compressors,  direct  conected  with 
electric  motors,  two  direct  connected  60-cycle  2-20, 
three-phase  Westinghouse  generators  for  the  electric 
locomotives. 

The  principal  quantities  involved  include  the  rock 
excavation  in  the  tunnel,  127,000  yards  of  rock  ex- 
cavation in  the  approaches  ,about  9,000  yards  of 
concrete  in  the  portals  and  retaining  walls,  concrete 
in  the  tunnel  lining,  about  220,000  pounds  of  rein- 
forcement, 6,600  square  feet  of  brick  and  1,575 
square  yards  of  stone  block  paving  in  approaches, 
12,640  square  feet  of  sidewalk  in  approaches,  about 
1,000  cubic  yards  of  concrete  in  an  arch  span  in 
the  approach,  and  about  2,000  sets  of  H-beams  hav- 
ing a  total  weight  of  about  2,800,000  pounds. 

The  contract  price  per  linear  foot  of  tunnel  is 
$722,  of  which  the  specifications  provide  that  an 
estimate  of  45  per  cent  shall  be  made  when  the  work 
is  ready  for  the  masonry  lining  up  to  an  elevation 
of  about  3  feet  above  the  spring  line,  19  per  cent 
for  the  excavation  below  the  heading  excavation,  26 
per  cent  for  the  masonry  lining  including  the  terra 
cotta  and  wrought  iron  conduits,  3  per  cent  for 
paving,  and  the  remainder  for  various  small  items. 
Ten  per  cent  of  the  whole  is  retained  until  the  final 
estimate  and  acceptance  of  the  finished  work. 


More  Hydroelectric  Power  For  Alabama 

The  Alabama  Power  Company  furnishes  a 
large  part  of  the  electric  energy  used  through- 
out the  state  and  has  been  a  conspicuous  factor 
in  the  development  of  the  state.  Practically  all 
of  the  power  that  the  company  is  able  to  furnish 
with  its  present  facilitic  is  being  utilized  and 
it  is  now  preparing  to  construct  another  dam  at 
Duncan's  Riffle  on  the  Coosa  river  in  order  to 
add  greatly  to  the  amount  of  power  that  it  can 
furnish.  The  Federal  Water  Board  has  given 
the  company  the  necessary  permit  and  the  com- 
pany has  borrowed  $25,000,000  for  carrying  out 
the  construction.  It  is  stated  that  the  construc- 
tion of  the  dam  will  require  the  employment  of 
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1,500  to  2,000  men  for  a  period  of  eighteen  months 
or  possibly  two  years,  and  that  work  will  bi 
started  at  once. 


Jamestown's  Municipal  Milk  Plant 

Last  year,  as  stated  in  the  September  25th  issue 
of  Public  Works,  the  taxpayers  of  Jamestown, 
New  York,  voted  to  bond  the  city  for  $150,000  for 
the  construction  of  a  municipal  plant  for  pasteuriz- 
ing milk  and  distributing  it  to  the  inhabitants  of  the 
city,  having  obtained  about  four  years  previous  a 
special  act  of  the  legislature  specifically  authorizing 
it  to  issue  bonds  and  operated  a  municipal  milk 
plant.  The  project  has  been  held  up  because 
attorneys  for  the  bond  buyers  have  raised  the  ques- 
tion as  to  constitutionality  of  the  proposed  innova- 
tion and  consequently  the  city  has  been  unable  to 
sell  the  bonds  and  begin  the  proposed  undertaking. 
Mayor  Samuel  A.  Carlson  informs  us  that  it  is  ex- 
pected that  steps  will  be  taken  very  soon  for  a 
friendly  suit  to  test  this  point. 


Baltimore's  Public 
Works 


Results  obtained  and  put  under  way  dur- 
ing the  past  twelve  months  in  the  water 
works    and   highways    departments. 


In  1918  the  State  Legislature  extended  the  limits 
of  the  city  of  Baltimore  to  enclose  nearly  three 
times  the  area  of  the  city  as  it  had  previously  ex- 
isted, or  from  32.19  square  miles  to  91.93  square 
miles.  There  has  been  published  in  the  June  10th 
issue  of  the  "Baltimore  Municipal  Journal,"  the  of- 
ficial city  organ,  a  resume  of  the  work  done  by  the 
present  administration,  which  has  been  in  power 
since  that  time.  Certain  of  the  more  interesting  and 
important  items  of  this  report  are  given  in  the  para- 
graphs below. 

Politics  prevented  securing  department  heads  in 
sympathy  with  the  aims  and  aspirations  of  the  ad- 
ministration for  the  first  six  months,  but  finally 
council  co-operated  and  confirmed  the  various  ap- 
pointments. One  June  1,  1930,  Henry  C.  Perring 
was  appointed  chief  engineer  of  the  city,  a  posi- 
tion that  had  been  \acant  for  several  years,  and 
took  office  immediately.  Mr.  Perring  heads  the 
Department  of  Public  Improvements  and  as  such 
has  aimed  to  secure  the  hearty  co-operation  of  all 
the  various  subdepartment  heads.  The  various 
branches  of  the  public  works  are  placed  in  charge  of 
the  Public  Improvement  Commission,  which  has 
jurisdiction  over  the  expenditure  of  a  $15,000,000 
loan  for  water  works  and  a  $26,000,000  loan  for 
schools,  paving,  bridges,  sewers,  conduits,  harbor, 
police  and  fire  protection.  The  Port  Development 
Commission  is  spending  $10,000,000,  with  an  au- 
thorized loan  of  $50,000,000,  for  the  general  devel- 
opment of  improvement  of  the  harbor.  The  board 
of  school  commissioners,  paving  commission,  elec- 
trical commisssion,  highway  engineer's  department, 


Vvater  department,  harbor  board,  law  department, 
fire  department,  heahh  department,  board  of  park 
commissioners,  city  service  commission  and  others 
have  charge  of  the  different  services  indicated  by 
their  titles. 

WATER    WORKS 

The  largest  single  project  authorized  and  under- 
taken by  the  public  improvement  commission  is  that 
of  the  Loch  Raven  dam  and  the  other  water  works 
construction  connected  therewith.  As  already  noted 
in  Public  Works,  it  is  proposed  to  raise  this  dam 
52  feet  above  its  present  height,  which  will  increase 
the  storage  to  22,000,000,000  gallons,  which  is  ten 
tmies  its  present  capacity,  and  will  supply  sufficient 
storage  for  the  needs  of  the  city  for  the  next  25 
years.  The  Gunpowder  river  is  'the  sole  source  of 
water  supply  for  Baltimore  and  with  the  recent 
rapid  growth  of  the  city  the  municipality  was 
threatened  with  a  water  famine  because  of  the  in- 
sufficient storage,  although  the  flow  of  the  river  is 
ample.  Messrs.  Hill  and  Fuertes,  consulting  engi- 
neers, made  recommendations  some  time  ago  cover- 
ing the  supply  of  Baltimore  for  the  next  hundred 
years  and  the  work  now  under  way  is  the  first  step 
of  the  program  they  recommended. 

The  city  has  just  completed  negotiations  for  the 
purchase  of  the  Baltimore  County  Water  and  Elec- 
tric Company  for  $2,598,335.  This  company  has 
supplied  water  to  a  considerable  part  of  the  terri- 
tory recently  annexed. 

"The  water  department  last  year  began  a  drive 
for  conservation  and  as  a  result  of  the  methods  un- 
dertaken to  stop  leakage  and  waste,  a  great  saving 
has  been  effected.  This  may  result  in  the  postpon- 
ing of  the  extension  of  the  filtration  plant  which 
would  involve  a  capital  expenditure  of  $1,250,000, 
and  additional  operating  costs.  Tnl  survey  of  un- 
derground leakage  is  now  in  progress,  in  addition 
to  the  inspection  of  plumbing  fixtures  in  houses." 

As  a  result  of  the  progress  so  far  made,  the  con- 
sumption of  water  has  been  reduced  about  20  per 
cent  and  millions  of  dollars  have  been  saved  to  the 
city.  Last  year  a  30,000,000  gallon  centrifugal 
pump  was  installed  at  the  Mount  Royal  pumping 
station  and  the  tests  indicated  that  it  is  perhaps  the 
most  economical  pump  of  its  size  that  has  been 
built  in  the  United  States. 

HIGHWAYS 

The  highway  engineer's  department  is  divided  in- 
to the  divisions  of  sewers,  highways,  permits  and 
bridge  and  improvement.  A  program  of  sewer  ex- 
tensions totaling  $2,500,000  has  been  approved  for 
this  year.  It  is  unlikely  that  this  amount  will  be 
expended  before  the  end  of  the  year.  Since  Janu- 
ary first,  1920,  this  division  has  built  27  miles  ot 
house  sewers  and  12  miles  of  house  connections,  8 
miles  of  storm  water  sewers  and  2  miles  of  clear 
water  drains. 

The  highway  division  has  charge  of  repairs  of  the 
highways,  but  not  of  new  paving.  Since  May,  1919, 
over  one  and  a  half  million  square  yards  of  repair 
paving  have  been  laid  and  in  addition  93(j,000  square 
yards  of  roadway  has  been  resurfaced.  Under  the 
emergency  labor  program,  when  the  wave  of  unem- 
ployment was  at  its  highest,  about  500  men  were 
put  to  work  spreading  cinders  on  some  of  the  roads 
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which  were  complained  of  as  being  in  bad  condi- 
tion and  about  40  miles  of  roadway  30  feet  wide 
were  so  covered. 

Of  new  paving  comparatively  little  has  been  done 
during  the  past  few  years.  A  $5,000,000  paving 
loan  approved  in  1911  was  expended  by  1916.  Fron. 
then  until  1919  a  system  of  borrowing  in  anticipa- 
tion of  the  collection  of  the  special  paving  tax  was 
employed  but  could  not  be  continued  after  that  date. 
Add  to  this  the  increase  by  about  100  per  cent  of 
the  cost  of  paving  in  1930,  and  the  slowing  down 
of  the  paving  program  is  easily  accountable  for. 
During  1919  "and  1930  the  paving  commission  laid 
about  19  miles  of  pavement  at  a  cost  of  $1,675,000. 

"One  of  the  innovations  of  this  commission  is  the 
so-called  fifty-fifty  agreement  which  was  originated 
by  the  Board  of  Estimates,  under  which  the  de- 
veloper of  a  tract  of  land  must  pay  one-half  of  the 
cost  of  paving  new  streets  in  his  development.  Tliis 
agreement  was  recently  amended  to  impose  upon  the 
developer  the  obligation  of  reducing  his  streets  to 
grade  before  the  city  will  undertake  the  paving  even 
under  the  fifty-fifty  agreement." 

The  paving  program  for  1931  includes  about  35 
miles  of  streets  and  alleys,  and  contracts  totaling 
$835,000  have  been  let  in  the  first  six  months  of 
this  year  and  6  miles  of  paving  have  been  actually 
completed. 

One  of  the  results  of  the  co-ordination  in  the 
development  of  public  improvement.^  is  the  putting 
into  eflfect  of  a  plan  for  giving  advance  notice  of 
contemplated  paving  and  requiring  that  all  under- 
ground improvements  be  completed  before  the  pave- 
ment is  laid.  This  has  ended  the  evil  of  tearing  out 
new  pavements  for  the  installation  of  water  mains, 
conduits,  etc. 

MUNICIPAL   EMPLOYMENT    BUREAU 

During  the  winter  of  1930-31  thousands  of  men 
were  thrown  out  of  work  in  the  city.  This  condi- 
tion had  been  anticipated  and  a  municipal  employ- 
ment bureau  had  been  established  by  a  committee 
appointed  by  the  mayor.  The  city,  in  order  to  em- 
ploy the  men,  undertook  improvements  which,  while 
necessary,  were  not  urgent  and  could  have  been 
done  at  a  later  date.  The  men  were  paid  only  30 
cents  an  hour,  but  the  low  wage  scale  was  justifie<i 
by  the  fact  that  they  could  not,  on  account  of 
weather  conditions,  give  greater  value  to  the  city 
by  their  labor.  Thousands  of  men  were  given  em- 
jtloyment  and  the  program  was  approved  generall)'. 
This  bureau  is  still  in  existence  and  will  probably 
be  maintained  as  a  permanent  institution. 


the  soil.  On  another  section  of  the  highway, 
where  the  soil  is  adobe,  the  engineers  are  placing 
a  4-inch  cushion  of  gravel  over  the  sub-grade. 
Similar  experiments  are  being  conducted  west  of 
Lemoore  in  Kings  county. 

Some  of  the  oil  macadamized  highways  built 
by  the  San  Joaquin  county  are  to  be  widened  by 
the  State  Highway  Commission  by  building  a  30- 
inch  concrete  shoulder  about  8  inches  thick  on  each 
side  of  the  existing  pavement,  which  will  be  scarified 
and  re-rolled  and  re-surfaced  with  asphalt  concrete 
to  an  aproximate  thickness  of  SVo  inches.  About 
$20,000  is  to  be  spent  on  this  experiment. 


California  Sub-grade  Experiment 

Following  the  report  of  the  Federal  engineers 
which  called  attention  to  the  injurious  effect  of 
an  adobe  or  alkaline  sub-grade  on  the  thin  con- 
crete pavements  laid  by  the  State  Highway  Com- 
mission of  California,  that  commission  has  been 
conducting  experiments  on  the  road  between  Mo- 
jave  and  Lancaster,  with  the  use  of  oil  applied  by 
the  penetration  method  to  the  sub-grade,  with  a 
view  of  insulating  the  concrete  from  the  alkali  in 


Bureau  of  Municipal  Research 

The  New  York  Bureau  of  Municipal  Research 
has  ceased  to  exist,  having  been  combined  with  a 
new  corporation  known  as  the  National  Institute 
of  Public  Administration.  This  institute  plans  to 
train  men  and  women  in  the  practical  work  of 
public  administration.  The  acting  director  is 
Luther  Gulick,  Clarence  B.  Smith,  Jr.,  is  manager 
and  Raymond  B.  Fosdick  is  counsel.  The  names 
of  men  well  known  in  the  field  of  municipal  fi- 
nance, engineering,  public  health,  city  planning, 
etc.,  are  listed  as  instructors,  lecturers  and  con- 
sultants. The  office  of  the  institute  is  at  261 
Broadway,   New  York. 


Mile   of  Concrete   Pave- 
ment a  Week 


Work  on  a  21 -mile  contract,  done  from  a 
central  mixing  plant  with  a  record  of  1,694 
square  yards  in  one  day,  and  from  a  central 
proportioning  plant,  delivering  36-cubic- 
yard  train  loads  of  cement  and  aggregate  in 
2-yard  batch  boxes. 


In  the  construction  of  21  miles  of  the  Joliet- 
Morris  18-foot  concrete  highway,  which  is  a  part 
of  the  Federal  Aid  road  between  Chicago  and 
St.  Louis,  the  Powers-Thompson  Construction 
Co.,  contractor,  has  installed  equipment  for  simul- 
taneous prosecution  of  the  work  from  two  points, 
at  which  central  mixing  and  central  proportion- 
ing are  carried  on  under  similar  conditions,  mak- 
ing valuable  comparative  results. 

Although  the  alignment  generally  has  few  curves 
and  light  grades,  there  was  considerable  excava- 
tion to  be  done  and  the  coarse  grave'  was  han- 
dled by  elevating  grader  machines.  Sand  and 
gravel  are  obtained  from  a  large  local  gravel  pit 
with  a  short  haul  that  eliminates  freight  charges. 
Concrete  is  proportioned  1:2:3>4.  Operations 
were  commenced  in  September,  1920,  and  eight 
miles  of  road  were  completed  that  season  when  a 
record  progress  of  837  linear  feet  of  road  was 
made  with  one  of  the  two  .plants,  involving  a  haul 
of  about  one  mile  for  the  mixed  concrete. 
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The  work  is  being  prosecuted  from  two  cen- 
tral plants,  at  one  of  which  there  is  a  Koehring 
28-E  mixer  installed  near  the  plant  of  the  Chicago 
Gravel  Company.  At  the  other  plant  elevated 
sand  and  gravel  storage  bins,  adjacent  to  a  rail- 
road track,  deliver  the  aggregate  for  distribution 
dry  to  the  paving  machine  that  is  working  to- 
ward the  other  plant.  Both  the  central  mixing 
plant  and  the  central  proportioning  plant  can  be 
shifted  if  necessary  as  the  work  progresses  and 
the  hauls  become  too  long  for  them. 

At  the  central  mixing  plant  the  concrete  is 
discharged  to  six  large  trucks  rented  from  the 
State  of  Illinois,  that  haul  it  over  a  good  road  to 
the  required  point,  with  a  record  for  hauling  290 
batches  about  1  mile  in  one  S^^^-hour  day,  last  fall. 
This  season  a  record  has  been  made  for  hauling 
200  batches  five  miles  in  one  day,  thereby  laying 
630  linear  feet  of  pavement  as  compared  with  the 
847  linear  feet  last  fall,  with  the  one-mile  haul. 

At  the  other  plant  the  aggregate  is  delivered 
from  bins  into  2-yard  Western  batch  boxes, 
loaded  in  pairs  on  the  trucks  of  Western  8-yard 
dump  cars  from  which  the  boxes  have  been  re- 
moved. These  are  hauled  in  7-car  trains  by  12- 
ton  locomotives,  except  at  a  long  4  per  cent  grade 
where  the  trains  are  split  and  three  of  the  cars 
are  hauled  up  the  grade  by  a  5-ton  truck,  after 
which  the  remaining  four  are  hauled  up  by  the 
locomotives,  which  takes  the  whole  train  to  its 
destination.  After  the  proportioning  plant  has 
been  moved  beyond  this  grade,  9-car  trains  will 
be  hauled  by  a  single  locomotive. 

The  batch  boxes  are  unloaded  and  the  paving 
mixer  is  hauled  along  on  the  subgrade  by  a  Bu- 
cyrus  crane  mounted  on  crawler  traction.  The 
mixing  machine  is  handled  by  one  operator,  and 
one  assistant  and  two  men  puddling  and  spread- 
ing concrete ;  besides  which  there  is  one  man  to 
handle  the  crane,  one  to  handle  the  finishing  ma- 
chine and  the  others  for  preparing  subgrade,  set- 
ting forms,  covering  and  screeding  the  concrete 
and  other  miscellaneous  work. 


The  Meridian  International  Highway 

Early  this  year,  D.  E.  Colp.  of  San  Antonio, 
and  Fred  W.  Mally,  of  Laredo,  Texas,  officials  of 
the  Meridian  Highway  Association,  in  conjunc- 
tion with  the  Department  of  Communications 
and  Public  Works  of  the  Republic  of  Mexico, 
began  a  campaign  to  extend  the  Meridian  high- 
way from  the  Rio  Grande  to  Mexico  City. 

In  the  United  .States  this  highway  begins  at 
Laredo,  on  the  Rio  Grande,  and  extends  north- 
ward to  Winnipeg,  Canada.  Through  three-quar- 
ters of  Texas  the  road  either  has  been  paved 
or  is  under  construction.  In  Oklahoma,  bridges 
crossing  the  Canadian  river  have  been  built  or 
are  under  way,  and  in  South  Dakota  the  bridge 
crossing  the  Missouri  river  is  under  construc- 
tion. North  of  Texas  all  of  the  highway  has  been 
graded  and  much  of  it  has  been  graveled  or  paved. 
The  highway  has  been  "signed"  for  the  entire  dis- 
tance, and  with  the  completion  of  the  work  being 
done  this  year  and  the  bridges,  it  will  be  open 
for  traffic  from  the  southern  to  the  northern 
boundary  of  the  United  States. 


In  Mexico  the  Obregon  administration,  through 
the  Department  of  Commerce  and  Communica- 
tions, is  enlisting  the  interests  of  the  state  gov- 
ernments and  co-operating  with  them  for  the  con- 
tinuation of  this  road  to  Mexico  City.  At  the 
invitation  of  the  Mexican  government  a  party  of 
14  .United  States  citizens  visited  Mexico  City 
in  May,  stopping  at  several  of  the  principal  cities 
along  the  proposed  route  of  the  highway.  This 
party  included  Mr.  Colp,  the  vice-president  of 
the  association;  Mr.  Mally,  secretary  of  the  La- 
redo chamber  of  commerce;  and  G.  A.  Mac- 
Haughton,  the  Texas  secretary  of  the  association  ; 
also  the  entire  state  highway  commission  of 
Texas,  with  others  from  Oklahoma,  Nebraska 
and  South  Dakota.  Ben  Baines  was  assistant 
secretary  and  E.  A.  Kingsley  was  engineer  for 
the  party.  Two  engineers  of  the  Mexican  De- 
partment of  Commerce  and  Communications  and 
two  officials  of  the  Mexican  army  acted  as  escort 
to  the  party. 

On  its  way  to  Mexico  City  it  stopped  at  Mon- 
terey, Saltillo,  San  Luis  Potosi  and  Queretaro ; 
at  each  of  these,  conferences  were  held  with  the 
governors  of  the  four  states  in  which  the  several 
cities  were  situated  and  in  addition  representa- 
tives from  other  states  joined  the  party  for  con- 
ference. 

At  Mexico  City  the  secretary  of  the  Depart- 
ment of  Communication  and  Public  Works,  Faus- 
tino  Roel,  outlined  his  plan  for  a  system  of  in- 
terstate highways  that  would  link  into  the  United 
States  highways  at  Laredo,  Brownsville  and  El 
Paso.  He  assured  the  delegation  that  the  Mexi- 
can government  was  thoroughly  in  earnest  re- 
garding the  development  of  a  system  of  national 
highways  and  obtaining  at  least  one  international 
highway.  The  various  Mexican  highways  would 
ail  lead  to  Mexico  City.  The  Mexican  govern- 
ment believes  that  the  construction  of  good  roads 
throughout  that  country  will  facilitate  the  rapid 
movement  of  the  rural  police  and  eventually 
eliminate  the  bandit  curse. 

Much  road  construction  is  now  being  done  by 
the  various  Mexican  states  and  by  the  national 
government.  .Some  of  this  is  of  a  permanent  na- 
ture and  some  merely  grading  and  graveling.  All 
culverts  and  bridges  built  are  of  permanent  con- 
struction types.  Grades  and  road  widths  are 
planned  for  the  future  and  for  ultimate  permanent 
work.  The  Mexican  highway  engineers  are  men 
of  much  ability  and  are  doing  excellent  work. 
Many  of  them  received  all  or  part  of  their  educa- 
tion in  colleges  of  the  LTnited  .States.  Jorge  Nu- 
nez, one  of  the  engineers  who  acted  as  host  to 
the  part}-,  is  a  graduate  of  the  LTniversity  of 
Pennsylvania. 

The  visiting  Americans  were  conducted  to  vari- 
ous sections  of  the  country  convenient  to  the  cap- 
ital and  were  impressed  with  the  amount  of  build- 
ing that  was  going  on,  factories  being  installed 
and  the  changes  in  the  educational  methods,  free 
public  schools  being  installed  and  education  being 
made  compulsory.  They  were  also  impressed 
with  the  fact  that  there  was  no  animosity  felt 
towards  citizens  of  the  United  States,  but  that 
a  feeling  of  cordiality  was  everywhere  apparent. 
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La}dng  and  Repairing 

Six-Inch  Submarine 

Pipe* 

By  James  W.  Graham 


Wrought  iron  pipe  was  laid  in  Portland 

harbor  by  scows.    Later  it  was  broken  by 

an   anchor   and   was   repaired   with    great 

difficulty. 


Peaks  Island  is  located  in  Casco  bay  about  two 
miles  from  the  city  of  Portland,  Me. 

The  water  supply  for  the  island  has  for  some 
years  been  obtained  from  driven  wells,  but  during 
the  summer  of  1919  the  wells  did  not  furnish  suf- 
ficient water  to  keep  the  higher  parts  of  the  island 
supplied. 

The  population  of  the  island  in  the  winter  is 
about  1,000,  but  in  the  summer  season  it  reaches 
7,000  and  on  holidays  is  perhaps  10,000.  The  wells 
supply  ample  water  for  the  winter  population,  but 
the  need  of  more  water  during  the  vacation  sea- 
son was  apparent. 

The  city  has  an  abundant  supply  of  excellent 
water,  but  the  cost  of  carrying  it  to  the  island  by 
the  ordinary  method  of  flexible-joint  cast-iron  pipe 
was  prohibitive.  It  was  therefore  decided  to  lay 
a  six-inch  galvanized  wrought-iron  pipe  of  stan- 
dard weight,  using  recessed  couplings.  At  sharp 
changes  in  the  grade,  Moran  flexible  cast-iron 
joints  were  installed. 

The  bottom  of  the  harbor  on  the  route  selected 
was  soft,  blue  clay  and  silt  for  a  considerable  part 
of  the  way  and,  except  where  the  tide  had  carried 
away  the  silt,  the  pipe  would  sink  about  a  foot 
and  a  half  into  the  mud.  In  some  places,  where 
the  clay  was  fairly  hard,  the  pipe  lies  on  the  mud, 
exposed  to  the  sea  water. 

As  fresh  water  freezes  at  32  degrees  and  salt 
water  at  27  degrees,  and  each  winter  the  water  in 
Portland  harbor  reaches  28  degrees,  it  is  a  ques- 
tion yet  to  be  decided  whether  this  line  can  be 
maintained  in  operation  throughout  the  year.  It 
is  feared  that  enough  of  the  line  may  be  exposed 
to  the  flow  of  sea  water  to  reduce  the  water  inside 
the  pipe  to  32  degrees. 

There  was  no  ledge  on  the  selected  route  except 
on  the  land  sections;  and  no  logs  or  other  ob- 
structions, so  that  the  pipe  was  well  supported 
along  its  entire  length. 

The  line  adopted  left  the  east  end  of  the  city 
on  an  easy  grade  so  that  1.800  feet  from  shore 
there  was  only  ten  feet  of  water  at  low  tide.  The 
next  1,600  feet  was  a  ship  channel  having  30  feet 
of  water  at  low  tide  with  gently  sloping  side 
banks.  Beyond  this  channel  the  pipe  reaches 
a  part  of  thebay  where  for  5,200  feet  the  depth 
of  water  varies  between  10  and  17  feet  at  low 
tide.  Next  comes  a  channel  30  feet  deep  and  800 
feet  wide  and  then  the  flats  leading  to  little 
Diamond  I.«land.  The  line  then  crosses  this 
island  for  1,500  feet  and  rises  to  a  height  of  40 

•Paper  before  American  Water  Works  .Association. 


feet.  Between  this  island  and  Peaks  Island  is 
2,500  ieet  of  water  reaching  a  depth  of  25  feet 
with  gently  sloping  banks. 

The  rise  and  fall  of  the  tide  in  Portland  har- 
bor is  9>^  feet,  so  that  a  part  of  the  line  was  laid 
in  40  feet  of  water. 

The  total  length  of  submarine  pipe  is  12,025 
feet,  or  about  2^4  miles. 

For  the  purpose  of  laying  the  pipe,  a  flat-bot- 
tom scow  was  engaged.  The  boat  was  26  feet 
wide  and  56  feet  long  and  draws  about  3  feet  of 
water  when  carrying  no  load.  The  sides  stood 
3  feet  out  of  \vater  and  it  was  decked  over.  It 
carried  a  mast  with  derrick  boom  and  a  steam 
hoisting  engine  forward  and  had  a  cabin  in  the 
stern.  Stanchions  at  each  corner  were  very  use- 
ful for  fastening  anchor  lines. 

A  small  tug  was  used  for  transporting  the  crew 
and  moving  the  anchors  used  for  holding  the 
scow  in  position. 

The  crew  consisted  of  an  engineer  and  deck 
hand  on  the  scow,  one  man  on  the  tug.  three  sea- 
men, five  pipemen  and  a  foreman. 

It  was  desired  to  begin  the  construction  of  the 
line  as  early  in  the  spring  as  possible,  but  the 
prevailing  wind  storms  during  April  held  back 
the  beginning  of  construction  until  about  May 
1,  1920. 

In  beginning  the  work,  as  much  pipe  was  put 
on  the  deck  of  the  scow  as  was  possible  without 
interfering  with  the  working  deck  space,  and  still 
more  was  stored  in  the  hold.  The  scow  was  then 
towed  around  to  the  point  of  beginning  on  the 
shore  of  the  city. 

Four  600-lb.  anchors  were  provided,  two  hav- 
ing 1,200  feet  of  3j4-inch  manila  rope  each  and 
two  having  600  feet  each  of  the  same  rope.  Each 
anchor  had  a  75-foot  drag  line  with  a  wooden 
float  attached  to  one  fluke. 

The  tow  boat  carried  an  anchor  several  hun- 
dred feet  off  from  each  corner  of  the  scow  and 
dropped  it  to  the  bottom.  The  scow  was  held  in 
position  by  these  four  anchors,  one  leading  from 
each  corner,  and  was  pulled  in  the  desired  direc- 
tion by  passing  the  proper  anchor  lines  to  the 
steam  winch.  When  it  was  desired  to  move  the 
anchors,  the  tow  boat  would  pick  up  the  float 
attached  to  the  fluke  of  the  anchor  and  by  pulling 
the  line  up  short  had  no  trouble  in  dragging  the 
anchor  to  the  desired  position. 

At  high  tide  ten  twenty-foot  lengths  of  pipe 
were  dropped  overboard  near  the  high-water 
mark  and  at  the  following  low  tide  the  pipe  was 
screwed  together  and  left  lying  in  position  on 
the  mud  with  one  end  at  half  tide. 

The  following  high  tide  the  scow  was  pulled 
near  the  low  water  end  of  the  pipe  and  the  end 
of  the  pipe  was  raised  to  the  deck  of  the  scow. 
(The  scow  lay  at  right  angles  to  the  line  of  thd 
pipe  so  that  the  work  was  done  near  her  center. 
When  she  was  pulled  ahead  she  Avcnt  sideways.) 
The  next  piece  of  pipe  was  then  screwed  into  the 
line  with  a  6-foot  chain  tongs.  It  was  screwed  up 
to  refusal  with  five  men  on  the  tongs,  and  the 
pipe  threads  out  of  sight  within  the  recessed  coup- 
ling. Each  end  of  the  coupling  was  then  painted 
with  red  lead  and  oil. 
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The  scow  was  then  pulled  ahead  20  feet  and 
another  piece  of  pipe  inserted  in  the  line. 

When  the  depth  of  water  became  greater  than 
15  feet,  a  rope  was  passed  under  the  pipe  and 
over  a  plank  lying  across  two  dories.  On  this 
plank  was  a  cleat  to  allow  the  pipe  to  be  easily 
lowered.  When  the  depth  of  water  exceeded  25 
feet,  two  sets  of  dories  were  used.  The  distance 
between  these  supports  was  about  150  feet. 

The  pipe  was  left  suspended  to  the  scow  and 
dories  at  night  when  the  wind  did  not  blow  hard 
enough  to  rock  the  scow  to  any  extent,  but  in 
rough  weather  the  pipe  was  lowered  to  the  bot- 
tom and  picked  up  the  following  morning._  We 
were  not  forced  to  lower  the  pipe  and  pick  it 
up  again  in  the  deeper  parts  of  the  line. 

When  the  scow  finally  approached  the  island 
shore,  the  pipe  was  laid  in  the  regular  way  at  high 
tide  to  a  point  well  above  low  water  and  at  low 
tide,  men  working  on  the  fiats  connected  up  ad- 
ditional pipe.  When  the  pipe  end  was  lowered 
into  the  water  it  was  carefully  plugged  in  order 
that  no  water  might  get  inside. 

The  work  was  carried  on  the  same  way  between 
Little  Diamond  and  Peaks  island.  The  distance 
was  2,500  feet  and  the  water  was  comparatively 
shallow 

The  wrought  iron  pipe  was  carried  up  to  a 
point  near  half  tide,  where  it  was  connected  to 
cast  iron  pipe  by  a  cast  iron  sleeve.  Those  parts 
of  the  line  crossing  Little  Diamond  island  and 
on  Peaks  Island  and  in  Portland  necessary  to 
connect  with  existing  mains  were  laid  with  cast 
iron  pipe. 

The  line  crossing  Little  Diamond  island,  about 
1,500  feet  in  length,  was  laid  on  the  surface  of 
the  ground  and  the  joints  were  made  of  "lead- 
hydro-tite."  It  took  two  days  for  our  men  to 
learn  to  handle  this  compound,  and  then  the  work 
proceeded  smoothly.  It  became  evident  that  a 
gasoline  burning  furnace  built  especially  for  melt- 
ing this  material  was  very  essential  and  would 
pay  for  itself  in  a  short  time. 

After  the  entire  line  was  installed  and  had  been 
working  a  few  days,  a  two-inch  Empire  meter 
was  installed  at  the  Portland  end  on  a  by-pass 
and  the  gate  at  the  far  end  was  closed  over  night. 
All  water  entering  the  line  passed  through  the 
meter.  The  reading  of  the  meter  the  following 
morning  showed  that  the  line  was  perfectly  tight, 
the  meter  not  having  moved. 

In  October  it  was  decided  to  bury  the  land  por- 
tions of  this  line  below  frost.  This  involved 
lowering  the  1,500  feet  across  Little  Diamond 
island,  a  part  of  which  was  ledge.  This  was  ac- 
complished by  making  the  trench  along  side  the 
pipe  line,  and  the  blasting  was  done  without  dis- 
turbing the  line.  The  pipe  was  then  lowered  into 
the  ditch  a  little  at  a  time  without  shutting  off 
the  water  for  more  than  an  hour  or  so. 

The  lead-hydro-tite  joints  stood  this  moving 
successfully.  A  few  of  them  leaked  a  little  when 
first  lowered,  but  the  ditch  was  left  open  for  a 
few  days  and  the  leakage  stopped. 

On  the  shore  of  Peaks  island  a  6-inch  Empire 
compound  meter,  a  6-inch  Ross  pressure  regula- 
tor, and  a  6-inch  check  valve  were  installed  with 


proper  by-passes.  On  Peaks  island  is  a  standpipe 
with  the  overflow  at  an  elevation  of  135  feet  above 
the  tide  water.  On  the  Portland  end,  the  supply 
for  the  line  was  equal  to  a  head  of  250  feet  above 
tide. 

The  Ross  regulator  was  set  to  close  when  the 
water  in  the  standpipe  was  3  feet  below  the  top 
and  during  the  night  the  submarine  part  of  the 
line  was  subject  to  a  pressure  of  280  feet. 

When  the  water  was  first  turned  into  the  Peaks 
island  system,  it  happened  that  the  wells  had 
been  pumped  nearly  dry,  the  standpipe  was  empty 
and  only  the  low  parts  of  the  system  were  getting 
water. 

The  head  on  the  island  end  was  equal  to  about 
30  feet  when  we  turned  the  supply  from  the  city 
into  the  island  system. 

The  meter  showed  a  flow  for  the  first  few  min- 
utes at  the  rate  of  600,000  gallons  per  24  hours. 
The  total  length  of  this  6-inch  line  was  14,050 
feet.  The  loss  of  head  in  the  line  when  first 
turned  on  was  220  feet.  This  gives  a  value  of  C 
in  the  Williams  and  Hazen  Tables  of  125. 

The  12,025  feet  of  wrought  iron  pipe  was  laid 
in  22  \Vorking  days,  an  average  of  546  feet  per 
day.  The  best  day's  work  was  1,160  feet  in  10 
hours.  The  poorest  day's  work  was  150  feet. 
The  total  cost  of  the  entire  14,050  feet  of  main 
was  $38,400.  This  included  burying  the  cast  iron 
pipe  below  frost,  legal  and  engineering  expenses 
and  all  overhead  charges.  The  direct  cost  of  the 
submarine  part  of  the  line  was  $26,125  for  12,025 
feet,  or  $2.17  per  lineal  foot. 

The  cost  of  the  pipe  delivered  in  Portland  was 
$1.56  per  foot,  leaving  61  cents  per  foot  for  the 
cost  of  the  fittings  and  laying  the  pipe. 

On  Tuesday,  November  2,  1920,  there  was  a 
heavy  storm  with  a  high  wind  at  Portland.  A 
large  steamer  lying  at  anchor  nearly  a  mile  from 
the  pipe  line  dragged  her  anchor  about  2  o'clock 
in  the  morning  until  the  anchor  caught  in  the 
pipe  line  in  the  bottom  of  the  channel  in  30  feet 
of  water.  Wher-e  the  anchor  hit  the  pipe  it  bent 
the  pipe  to  a  90-degree  angle,  broke  a  piece  out 
of  the  top  of  the  pipe  at  the  bend  and  pulled  the 
ends  apart  at  the  break  until  there  was  an  open- 
ing of  100  feet  between  them. 

The  point  of  the  break  was  nearly  3,000  feet 
from  the  Portland  shore  and  this  section  of  pipe 
was  pulled  off  shore  9  feet,  leaving  an  open  space 
of  this  length  where  the  galvanized  and  cast  iron 
pipe  joined.  We  filled  this  9-foot  space  with  a 
piece  of  cast  iron  pipe,  and  then  attached  an  air 
compressor  to  the  Portland  end  of  the  line.  This 
machine  was  of  a  capacity  to  furnish  23  cubic  feet 
of  free  air  per  minute.  It  required  about  two 
hours  for  the  air  to  drive  the  water  out  of  the 
open  end  of  the  pipe  at  the  break.  Then  the  air 
appeared  at  the  surface,  causing  the  water  to  ap- 
pear to  boil  over  an  area  10  feet  in  diameter. 

A  diver  was  sent  down  to  attach  a  line  to  the 
end  of  the  pipe  from  which  the  air  came,  and  find 
the  other  end.  He  found  the  pipe  buried  about 
2^  feet  in  the  soft  mud,  but  was  able  to  dig  out 
a  hole  and  get  a  line  tied  to  the  pipe.  He  could 
not  find  the  other  end  of  the  break  and  it  was 
necessary  to  carry  the  air  compressor  to   Little 
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Diamond  island  and  connect  it  to  that  end  of  the 
Hne.  This  was  effective  and  showed  the  two  ends 
to  be  100  feet  apart. 

A  line  was  then  attached  to  this  end  of  the  pipe 
and  an  attempt  was  made  to  raise  both  ends  to 
the  surface  and  connect  them  together  with  three 
Moran  joints  in  the  line  and  then  lower  them  to 
the  bottom.  They  could  be  raised  to  the  surface, 
but  when  lowered  again  invariably  broke  off  3  or 
4  lengths  back  from  the  end. 

Thus  at  every  attempt  the  opening  between 
the  two  ends  became  greater.  We  attached  lines 
to  the  pipe  100  feet  apart  and  tried  working  them 
up  together  but  with  no  better  success. 

We  determined  that  the  suction  of  the  mud  on 
the  pipe  was  very  great  and  held  the  pipe  with 
such  force  that  it  would  break  off  or  pull  out  at 
the  first  coupling  out  of  the  mud.  Furthermore, 
the  wind  blew  almost  continuously  at  a  rate  that 
tossed  the  scows  around  and  added  to  the  strain 
on  the  pipe.  The  weather  would  not  allow  two 
successive  days'  work  and  the  expense  of  the  crew 
and  boats  was  about  S250  dailv. 

After  working  from  November  3  to  December 
10,  and  spending  $5,700,  it  was  decided  to  wait 
until  the  winter  weather  was  past  before  making 
any  further  attempts  to  repair  the  line. 

It  was  shown,  by  examination  of  the  pipe  that 
broke  off  in  attempting  to  raise  it,  that  the  pipe 
would  bend  a  little  before  the  joint  would  fail 
and  it  seemed  that  if  the  joint  was  a  little  stronger 
it  would  be  possible  to  raise  and  lower  the  pipe  as 
often  as  desired. 

We  accordingly  designed  and  tested  a  method 
of  strengthening  the  joints.  We  cut  off  a  piece 
of  8-inch  galvanized  wrought  iron  pipe,  13  inches 
long.  This  was  placed  over  the  coupling  between 
the  two  pieces  of  6-inch  wrought  iron  pipe  and 
held  in  place  by  small  wooden  wedges.  The  space 
between  the  6-inch  pipe  and  coupling  and  the  8- 
inch  sleeve  was  then  filled  with  Leadite.  The 
Leadite  cooled  in  two  or  three  minutes  so  that  the 
collars  and  clay  could  be  removed. 

We  then  suspended  the  section  of  pipe  at  its 
two  ends  and  piled  pigs  of  lead  on  a  platform 
suspended  at  the  center  bv  a  rope  on  each  side 
of  the  joint.  It  required  3,800  pounds  of  lead  to 
exceed  the  elastic  limit  of  the  pipe  metal  and  put 
a  permanent  bend  in  the  pipe. 

We  then  tried  a  joint,  using  Metallium  for  fill- 
ing, and  tested  it  by  putting  one  end  of  the  pipe 
under  a  building  and  raising  the  other  end. 

In  both  cases  the  pipe  bent  but  the  sleeve  held 
the  couplmg  without  any  sign  of  movement  nor 
was  there  any  sign  of  crushing  either  the  Leadite 
or  Metallium. 

On  April  12  of  this  year  the  wind  moderated 
and  we  again  took  up  the  work  where  we  left  it 
m  December.  We  completed  the  work  in  two 
weeks  at  a  cost  of  $3,600,  in  the  following  manner : 

We  used  two  flat-bottomed  scows,  20x40  feet, 
each  equipped  with  gasoline  winches,  a  tug  boat 
and  a  crew  of  ten  men. 

The  air  compressor  was  attached  to  the  Port- 
land end  of  the  pipe  to  force  the  water  out  and 
keep  it  out  in  order  that  it  might  be  lighter  to 
raise. 


We  used  no  diver,  but  dragged  an  anchor  along 
the  bottom  until  it  caught  the  pipe.  Then  the 
pipe  was  raised  a  few  feet  from  the  bottom  with 
the  anchor,  and  a  line  was  swept  under  it  and  a 
slip  knot  tied  and  carried  to  the  hoist.  The  pipe 
was  then  raised  about  ten  feet  more  and  another 
line  swept  under  the  pipe  as  far  as  possible  to- 
ward where  it  emerged  from  the  mud.  The  sec- 
ond scow  then  lifted  a  few  feet  on  this  line  to 
loosen  the  suction  of  the  mud,  and  another  line 
swept  still  further  back.  This  operation  was  re- 
peated until  the  end  of  the  pipe  was  up  on  the 
scow.  The  laying  of  pipe  was  immediately  be- 
gun, each  coupling  being  covered  with  an  8-inch 
sleeve  and  the  space  filled  with  Leadite. 

The  tide  was  low  and  little  wind  blowing,  and 
beginning  at  the  middle  of  the  deep  channel  and 
moving  toward  Little  Diamond  island,  we  laid 
200  feet  of  pipe  and  lowered  it  to  the  bottom 
before  dark  with  a  plug  screwed  into  the  end.  The 
following  day  at  low  tide  we  raised  the  end  from 
the  bottom  easily,  as  all  the  joints  were  then  re- 
inforced, and  continued  laying  pipe. 

This  work  was  continued  until  the  pipe  was  laid 
up  to  where  the  water  was  about  12  feet  deep 
at  low  tide.  The  Little  Diamond  island  end  of 
the  pipe  was  then  raised  and  100  feet  of  pipe  re- 
moved, leaving  the  two  ends  five  lengths  of  pipe 
apart.  The  two  scows  were  then  swung  around 
end  to  end  ranging  along  the  line  of  the  pipe 
with  the  pipe  hanging  at  their  sides.  The  five 
lengths  of  pipe  necessary  to  complete  the  line 
were  then  placed  in  position  with  four  Moran 
joints  inserted  to  provide  flexibility. 

The  next  move  was  the  lowering  of  the  pipe 
and  at  the  same  time  pulling  it  to  one  side,  form- 
ing a  slight  curve  in  the  line. 

The  air  compressor  showed  the  line  to  be  tight, 
and  the  same  day  we  began  supplying  water  to 
Peaks  island. 

The  work  was  carried  on  under  the  immediate 
supervision  of  Harry  U.  Fuller,  of  the  Portland 
Water  District. 


June  Building  Operations 

According  to  the  F.  W.  Dodge  Co.'s  review  of 
construction  activities  during  June  in  27  north- 
ern states,  the  contracts  awarded  amounted  to 
$227,711,000.  which  was  6  per  cent  less  than  in 
May.  Of  this  amount  33  per  cent  was  for  resi- 
dential buildings,  22  per  cent  for  public  works 
and  utilities,  7  per  cent  for  business  buildings, 
10  per  cent  for  educational  building  and  28  per 
cent  for  industrial  buildings.  The  mcreased  ac- 
tivity was  notable  in  places  where  there  was  most 
labor   trouble. 

The  total  amount  of  contracts  awarded  from 
January  1  to  June  1  amounted  to  $1,066,256,000, 
which  is  9y2  per  cent  greater  than  the  average 
semi-annular  total  for  at  least  five  years.  The 
largest  amount  of  business  was  in  New  York 
state  and  the  northern  New  Jersey  district,  which 
totaled  $62,659,000;  an  increase  of  8  per  cent 
over  May ;  the  central  west  almost  equaling  it 
with  $61,028,000,  a  decrease  of  16  per  cent  from 
Mav. 
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Notable  Tunnel  Construction 

Liberty  tunnels,  described  in  this  issue,  are  of  es- 
pecial interest  to  engineers  and  contractors  on  ac- 
count of  the  requirements,  design,  conditions  en- 
countered, methods  adopted  and  the  remarkably 
rapid  progress  attained  which  constitutes,  it  is  tv 
lieved,  a  world's  record  for  work  of  this  character. 

The  tunnels,  more  than  a  mile  long,  are  for  an 
ultimate  vehicular  service  of  nearly  1,700  automo- 
biles per  hour,  necessitating  a  ventilation  system  of 
different  capacity  and  operation  from  any  previ- 
ously installed. 

The  excavation,  without  intermediate  shafts, 
through  a  treacherous  material  that  needed  imme- 
diate and  constant  support,  involved  very  heavy 
timbering  for  an  unusually  wide  and  high  span  tha* 
has  been  provided  for  by  the  novel  expedient  of 
using  steel  beam  segments  permanently  enclosed  in 
the  concrete  lining  so  as  to  form  a  recognized  re- 


inforcement in  it,  eliminate  the  perishable  wood 
heretofore  used  for  such  purposes,  and  at  the  same 
time  effect  a  very  important  economy  both  in  ex- 
cavating and  in  concreting. 

The  excavation  of  the  entire  cross  section  prac- 
tically at  a  single  face;  a  reduction  of  drilling  by 
the  use  of  channeling  machines  in  the  headings;  the 
uninterrupted  handling  of  the  muck  by  a  steam 
shovel  constantly  served  by  trains  of  empty  and  full 
cars  on  a  double  track  service  line  to  avoid  loss  of 
time ;  the  delivery  of  concrete  to  the  steel  forms  by 
a  combination  of  dump  car  and  pneumatic  distribu- 
tion; the  installation  of  abundant  high-class  me- 
chanical power  equipment,  and  the  development  of 
a  high  degree  of  emulation  and  efficiency  by  rivalry 
among  the  workmen  in  the  adjacent  twin  tunnels, 
are  all  important  construction  features  which  have 
made  possible  the  establishment  of  a  new  high  rec- 
ord of  G20  cubic  yards  of  muck  excavated  daily  and 
20  feet  advance  from  two  rock  headings  maintained 
for  an  uninterrupted  period  of  more  than  three 
months.  Such  results  need  no  comment  and  are 
tliemselves  a  high  encomium  of  the  zeal,  ability,  and 
co-operation  of  the  engineers  and  contractors  and 
for  the  selection  and  abundance  of  equipment  in- 
stalled. 


Set-Back  Lines  for  Highways 

Highway  traffic  has,  during  the  past  few  years, 
increased  in  both  intensity  and  character  until  it 
now  approaches,  in  each  of  these  respects,  the 
condition  of  city  traffic  a  few  years  ago.  With 
this  development,  the  paving  of  highways  is  ap- 
proximating more  and  more  to  that  of  city  streets. 
Counties  are  using  as  paving  material  brick,  sheet 
asphalt  and  even  stone  block,  asphalt  block  and 
wood  block. 

In  the  matter  of  witlth,  however,  most  of  the 
highway  pavements  remain  narrower  than  those 
found  in  city  streets.  With  the  relatively  small 
amount  of  stopping  along  the  side  of  the  high- 
way, it  probably  will  not  for  years  be  necessary 
to  provide  a  section  of  the  pavement  width  for 
standing  vehicles,  since  these  can  be  dravvn  up 
along  the  shoulders,  or  on  special  paved  areas 
where  necessary.  It  is,  however,  becoming  ap- 
parent that  many  of  our  highways  are  altogether 
too  narrow  for  the  moving  traffic  and  must  be 
widened,  and  foresighted  engineers  and  other 
highway  officials  will  make  provision  for  this  both 
in  designing  the  cross-section  and  in  the  total 
width  of  the  road  right  of  way. 

Definite  action  along  this  line  has  recently  been 
taken  in  Pennsylvania,  as  told  elsewhere  in  this 
issue,  the  legislature  of  that  state  having  author- 
ized the  State  Highway  Commission  to  secure  a 
width  of  120  feet  for  its  main  highways  wher- 
ever it  seems  that  traffic  in  the  future  may  make 
such  width  desirable.  Except  where  the  high- 
ways are  passing  through  cities,  the  provision  of 
the  additional  width  necessary  by  securing  strips 
of  farm  lands  on  one  or  both  sides  should  not  be 
very  expensive ;  but  should  the  matter  be  delayed 
until  houses,  barns  and  other  buildings  should  be 
built  along  the  present  boundary  line,  the  cost 
of  widening  might  be  greatly  increased. 
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The  principle  is  similar  to  that  involved  in  the 
provision  for  set-back  lines  in  city  streets.  It 
does  not  seem  desirable  to  take  over  immediately 
the  entire  width,  which  in  many  cases  is  at  least 
double  that  which  can  be  used  to  advantage  at 
present;  in  fact,  it  would  probably  be  cheaper  and 
secure  better  results  should  the  farmers  be  al- 
lowed to  occupy  the  surplus  width  as  farm  land 
until  it  is  needed.  It  is  the  part  of  wisdom,  how- 
ever, to  make  some  arrangement  at  once  while 
it  can  be  done  at  little  expense,  for  securing  the 
right  to  use  this  additional  width  whenever  it 
may  be  found  necessary. 

Decision  as  to  Paving  Materials 

According  to  a  local  paper,  a  new  policy  has 
been  adopted  for  Newark,  N.  J.,  by  the  director  of 
the  Department  of  Streets  and  Public  Improve- 
ments, this  being  that  the  selection  of  materials 
to  be  used  in  laying  new  pavements  shall  here- 
after be  made  by  the  engineers  of  that  department 
and  not  by  the  abutting  property  owners.  It  is 
stated  that  a  law  which  has  now  ceased  to  be  in 
force  practically  made  it  mandatory  for  the  city 
to  lay  any  material  that  might  be  petitioned  for 
by  owners  of  more  than  half  of  the  abutting 
property  on  any  block. 

Several  years  back  a  great  many  cities  followed 
this  practice  either  through  legal  compulsion  or 
for  other  reasons,  but  fortunately  practically  all 
have  abandoned  it.  As  the  editor  of  the  paper  in 
question  remarks:  "The  city  engineers  are  best 
qualified  to  exercise  such  judgment." 


Steel  Bridge  Burns  Down 

Fear  of  the  destruction  by  fire  of  old  wooden 
bridges  is  generally  entertained  by  those  respon- 
sible for  them,  but  in  the  case  of  steel  bridges, 
fire  has  not  been  so  much  feared.  However,  on 
July  8,  a  steel  bridge  at  Pittsburgh  was  burned 
and  two  of  the  three  spans  completely  destroyed. 
The  combustible  matter  in  this  case  was  the  cre- 
osoted  wood  block  floor,  the  heat  from  which  was 
so  intense  as  to  warp  the  steel  trusses  out  of 
shape  and  cause  them  to  drop  into  the  river. 

The  bridge  so  destroyed  was  that  known  as  the 
Thirteenth  Street  bridge  across  the  Alleghany 
river  from  Pittsburgh  to  Alleghany.  The  falling 
trusses  completely  blocked  traffic  in  the  river. 
The  bridge  was  an  old  one  and  the  county  engi- 
neers had  recently  been  ordered  by  the  govern- 
ment to  rebuild  it  in  connection  with  the  building 
of  the  Lake  Erie  canal.  The  cause  of  the  fire  is 
not  known  but  it  was  conjectured  that  it  might 
have  been  caused  by  crossed  electric  wires,  by 
sparks  from  a  steamer  passing  beneath,  or  by  a 
leak  in  the  12-inch  gas  main  which  was  carried 
by  the  bridge. 

Three  years  ago  the  Sixteenth  Street  bridge 
across  the  same  river  was  destroyed  by  a  spec- 
tacular fire. 


munities,  is  a  statement  made  by  the  State  Board 
of  Health  of  New  Jersey  in  connection  with  its 
announcement  made  on  July  9  that  Hackensack 
must  at  once  make  preparations  for  treating  the 
sewage  which  it  now  discharges  into  that  river. 
Both  Hackensack  and  Jersey  City  were  ordered 
a  number  of  years  ago  to  stop  emptying  raw  sew- 
age into  the  Hackensack  river,  but  during  the 
world  war  the  matter  was  dropped.  Now,  how- 
ever, the  State  Board  of  Health  has  made  renewed 
demands  upon  these  cities  and  has  notified  them 
that  no  further  extensions  of  the  sewer  systems 
will  be  permitted  until  provision  is  made  for  puri- 
rying  the  sewage. 


The  Hackensack  River  Pollution 

That  the  Hackensack  river  is  rapidly  approach- 
ing the  condition  of  the  Passaic,  owing  to  pollu- 
tion by  Hackensack,  Jersey  City  and  other  com- 


Penusylvania    Anticipating  Wider    Highways 

At  the  instance  of  the  Pennsylvania  State  High- 
way Department  the  1921  legislature  has  enacted 
legislation  which  will  give  the  State  Highway 
Department  power  to  increase  the  width  of  im- 
portant thoroughfares  where  they  deem  it  neces- 
sary. The  department  for  two  years  has  been 
studying  traffic  conditions  on  thoroughfares  lead- 
ing to  important  municipalities  of  Pennsylvania 
and  expects  eventually  to  increase  the  width  of 
many  of  these,  although  little  if  any  actual  work 
of  this  kind  will  be  done  immediately.  Width  will 
be  established,  however,  in  much  the  same  way 
that  municipalities  establish  building  lines  along 
undeveloped  streets. 

The  department  hopes  by  this  procedure  to  save 
the  enormous  expenditure  which  will  necessarily 
be  entailed  in  widening  arterial  roadways  after 
improvements  have  been  completed.  The  de- 
partment is  looking  ahead  fifteen  or  twenty  years 
and  expects  ultimately  to  widen  a  number  of  the 
arterial  thoroughfares  to  the  120  feet  of  width 
which  the  legislature  has  authorized. 

It  is  anticipated  that  eventually  it  will  be  neces- 
sary to  build  thoroughfares  skirting  the  larger 
municipalities  and  wide  enough  to  accommodate 
several  streams  of  traffic  going  in  each  direction. 
"Within  a  few  years  it  will  be  unwise  to  send 
heavy  trans-Pennsylvania  traffic  into  Philadelphia 
and  Pittsburgh,  for  example,  inasmuch  as  addi- 
tion of  this  traffic  will  add  to  the  congestion  of  the 
downtown  districts.  Consequently  wide  roads 
must  be  provided  around  the  larger  cities  so  that 
traffic  may  be  accommodated." 


F.  B.  Crocker 

Professor  F.  B.  Crocker,  electrical  engineer, 
founder  and  head  of  the  School  of  Eletcrical  En- 
gineering at  Columbia  University,  died  at  his 
home  in  New  York  July  9.  Professor  Crocker 
was  one  of  the  pioneers  of  the  electrical  industry, 
to  which  his  most  conspicuous  contribution  was 
the  commercial  motor,  first  put  into  use  in  1886. 
He  was  one  of  the  founders  of  the  C.  &  C.  Com- 
pany, and  of  the  Crocker-Wheeler  Company.  He 
was  interested  in  the  standardization  of  electrical 
equipment  throughout  the  world  and  in  this  in- 
terest was  one  of  the  two  American  delegates  to 
the  International  Electro-Technical  Comniission 
in  London.  During  the  war  he  was  advisor  to 
the  members  of  the  Naval  Consulting  Board. 


July  23,  1931 


PUBLIC     WORKS 


71 


$252,000,000  Great  Lakes-St.  Lawrence  Ship 
Canal  Recommended 

Colonel  W.  P.  Wooten,  United  States  Army 
engineer,  and  W.  A.  Bowden,  chief  engineer  for 
Canada,  have  submitted  to  the  International  Joint 
Commission  at  Washington  their  report  recom- 
mending the  construction  of  a  142-mile  ship  canal 
between  the  Great  Lakes  and  the  lower  St.  Law- 
rence river  at  an  estimated  cost  of  $252,728,200. 

It  will  have  a  depth  of  25  feet,  with  provision 
for  increasing  it  to  30  feet,  at  an  additional  cost  of 
$17,986,180.  There  will  be  nine  locks.  33  miles  of 
canals,  AOyi  miles  of  lake  channel  and  108  miles 
of  river  channel.  Maintenance  would  cost  $2,- 
562,000  a  year,  the  engineers  estimate. 

Provision  is  made  for  a  power  plant  with  1,464,- 
000  horsepower  through  a  great  dam  at  Long 
Sault  Rapids,  near  Ogdensburg,  N.  Y.,  which 
would  develop  about  40  per  cent  of  the  potential 
power  in  the  St.  Lawrence  river. 


Road  Construction  Plant* 

By  B.  H.  Piepmeierf 

Several  small  plants  preferable  to  one  large 

one.      Transportation    of    aggregate    and 

concrete.     Use  of  pneumatic-tired  trucks. 

Railroad  equipment. 


Successful  road  work  offers  more  possibilities 
for  different  types  of  plants  than  perhaps  any 
other  single  line  of  building  construction,  and 
every  section  of  road  to  be  built  is  a  field  for  in- 
tensive study  and  investigation  by  the  engineer 
and  contractor. 

A  successful  road  contractor  in  Illinois  states: 
"No  equipment  should  be  purchased  by  a  contrac- 
tor unless  he  has  sufficient  work  in  view  to  enable 
him  to  practically  pay  for  the  equipment  with  a 
reasonable  profit."  Such  a  statement  should  in  no 
way  discourage  the  road  contractor  in  equipping 
himself  thoroughly  to  do  economical  road  work, 
but  should  force  him  to  make  a  more  complete 
analysis  of  his  job  before  he  invests  in  a  road- 
building  plant. 

SMALL  DUPLICATE   CONSTRUCTION   UNITS   ADVANTAGEOUS 

In  general,  the  building  of  a  system  of  roads  re- 
quires the  installation  of  a  number  of  small  plants 
in  preference  to  a  few  large  plants.  This  has 
been  particularly  true  in  the  past  on  account  of 
(1)  the  contractor's  inability  to  secure  experi- 
enced and  capable  superintendents  for  handling 
large-plant  operations;  (2)  railroad  transporta- 
tion falling  short  in  the  delivery  of  sufficient  ma- 
terials to  keep  large  plants  working  efficiently ; 
and  (3)  frequent  breaking  of  the  machinerj'  re- 
quired in  large  road-*construction  plants. 

The  small  construction  unit  necessitates  doing 
many  operations  by  hand  at  somewhat  greater  ex- 
pense than  if  done  with  machinery ;  however, 
when  the  final  analysis  is  made,  the  small  unit 

♦Excerpt  of  paper  presented  at  the  spring  meeting  of 
the   American   Society  of  Mechanical    Engineers. 

I  Engineer  of  Construction,  State  of  Illinois,  Division 
of   Highways. 


will  show  considerable  efficiency  on  account  of 
the  possibility  of  its  operating  many  times  inde- 
pendently of  any  one  particular  machine  out  of 
service  through  breakdown. 

Conditions  existing  during  the  past  few  years 
have  made  it  impossible  for  the  contractor  with 
a  large  plant  layout  to  show  a  fair  profit.  As 
soon  as  labor  and  transportation  conditions  be- 
come more  stabilized,  the  large  plant  will  show 
a  much  greater  efficiency. 

Contractors  must  give  considerably  more 
thought  to  the  design  of  road  plant  so  that  its  suc- 
cessful operation  may  not  be  wholly  dependent 
upon  one  piece  of  machinery.  Many  successful 
road  contractors  realize  already  that  to  insure  a 
constant  and  uniform  output,  it  is  economy  m 
many  instances  to  duplicate  machines. 

In  many  instances  duplicating  concrete  mi.xers 
has  prevented  a  complete  shutdown  of  operations. 
The  average  road  job  may  not  always  justify  a 
duplication  of  the  mechanical  units,  but  where  a 
large  season's  work  is  required,  a  serious  investi- 
gation of  the  advantage  of  the  duplicate  units 
should  be  made. 

TRANSPORTATION    OF    MATERIALS 

The  transportation  problem  in  road  building  is 
one  of  the  most  important  factors  in  the  economi- 
cal construction  of  roads.  Consequently  this  part 
of  the  plant  operation  should  be  given  a  great 
deal  (if  study.  The  transportation  cost  should 
not  only  be  estimated  on  the  basis  of  the  ton- 
mile  cost  but  the  effect  it  may  have  on  the  cost 
of  operation  of  the  remainder  of  the  construction 
plant  should  be  taken  into  consideration.  Haul- 
ing cost  varies  from  20  to  40  cents  per  ton-mile. 
In  a  season's  work  a  saving,  therefore,  of  but  a 
few  cents  per  ton-mile  may  amount  to  several 
thousand  dollars.  The  actual  hauling  costs  may 
be  exceedingly  low,  yet  if  the  delivery  affects  the 
maximum  output  of  the  remainder  of  the  plant, 
the  inefficiency  should  naturally  be  charged 
against  transportation  cost. 

Inasmuch  as  most  specifications  now  prohibit 
storing  road  materials  upon  the  subgrade,  the 
road  contractor  is  compelled  to  provide  for  trans- 
portation in  one  of  two  ways.  He  must  deliver 
materials  from  his  material  yard  to  the  road  by 
industrial  railroad  equipment  or  by  truck.  The 
industrial  equipment,  while  expensive  in  first  cost, 
will  enable  the  contractor  to  complete  his  work 
with  a  minimum  amount  of  trouble  under  normal 
conditions  and  regardless  of  weather,  the  average 
industrial  equipment  will  insure  a  more  uniform 
delivery  of  materials  than  any  other  unit  that 
may  be  used.  The  chief  objection  to  the  indus- 
trial unit  is  that  it  is  limited  to  road  construction 
with  grades  ordinarily  less  than  4  per  cent  and 
a  minimum  number  of  railroad  crossings.  Fur- 
ther objection  would  be  that  the  high  initial  cost 
demands  a  large  mileage  of  roads  be  built  each 
year  in  order  to  absorb  the  interest  on  the  invest- 
ment and  the  depreciation. 

In  recent  years  truck  delivery  has  superseded 
team  delivery,  being  more  rapid  and  delivering 
material  to  a  paving  mixer  or  from  a  mixer  direct 
to  the  road  with  less  disturbance  to  the  roadbed. 
Truck  transportation   of  road   materials   is   very 
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flexible  and  therefore  suited  to  more  different  sec- 
tions of  work  than  perhaps  any  other  method  of 
transportation.  It  is  especially  suited  to  the  de- 
livery of  mixed  concrete  from  a  central  plant  to 
the  road  being  improved,  and  to  the  delivery  of 
proportioned  batches  direct  to  the  paving  mixer 
or  to  a  point  at  which  the  batch  boxes  may  be 
transferred  to  a  short  industrial  line  which  in 
turn  delivers  them  to  the  paving  mixer. 

DELIVERY    OF    CONCRETE    FROM    CENTRAL    MIXING    PL.\NT 

The  delivery  of  mixed  concrete  from  a  central 
mixing  plant  direct  to  the  job  enables  the  con- 
tractor to  centralize  operations  and  in  many  in- 
stances to  economize  in  plant  and  operating  ex- 
penses. It  would  seem  possible  that  unloading 
aggregate  and  cement  from  railroad  cars,  mix- 
ing the  materials  to  the  desired  proportions  and ' 
consistency  and  turning  out  a  mixed  concrete, 
could  be  standardized  to  such  an  extent  that  cen- 
tral plants  could  be  simplified  and  made  more 
economical  in  operation.  It  is  hoped  that  the 
mechanical  engineer  and  the  equipment  designer 
will  assist  in  the  design  of  a  practical  and  eco- 
nomical  central   mixing  plant   unit. 

Mixed  concrete  may  be  delivered  by  industrial 
equipment,  provided  the  hauls  are  reasonably 
short  and  the  equipment  is  designed  for  small 
loads  with  considerable  speed  in  transportation. 
The  small  pneumatic-tired  truck  will  usually 
prove  the  most  efficient  machine  for  delivery  of 
mixed  concrete,  taking  the  individual  batch  of 
mixed  concrete  direct  from  the  mfxer  to  the  road 
being  improved  in  the  least  possible  time. 

USE  OF   THE   PNEUMATIC-TIRED   TRUCK 

The  pneumatic-tired  truck  is  essential  when 
speed  is  an  important  factor  in  delivery  and 
where  it  is  necessary  to  do  considerable  hauling 
over  the  subgrade.  This  truck  will  usually  re- 
duce the  load  on  the  subgrade  to  less  than  125 
lbs.  per  square  inch  of  surface,  and  this  pressure, 
even  though  frequently  applied,  does  not  serious- 
ly injure  or  displace  a  prepared  subgrade  having 
average  conditions. 

It  is  true  that  it  is  practically  impossible  to 
deliver  materials  over  earth  roads  with  trucks 
when  the  roads  are  muddy  or  during  rainy  peri- 
ods. However,  the  road  may  be  materially  im- 
proved and  the  truck  used  practically  the  entire 
construction  season  if  the  road  is  constantly 
maintained  by  the  use  of  the  road  drag  and  given 
an  application  of  half  a  gallon  of  oil  per  square 
yard  of  surface  early  in  the  construction  season. 
The  light  pneumatic-tired  truck  may  also  be 
used  for  the  delivery  of  proportioned  batches  of 
aggregates  direct  to  the  paving  mixer  on  the  road 
being  improved.  There  are  now  on  the  market 
many  types  .of  batch  boxes  and  dump  bodies 
which  permit  the  batches  to  be  dumped  directly 
into  the  skip  of  the  paving  mixer.  This  method  has 
proved  to  be  very  satisfactory.  It  differs  from  the 
delivery  of  mixed  concrete  in  that  a  paving  mixer 
is  used  instead  of  the  stationary  building  mixer, 
and  most  of  the  operations  of  the  contractor  are 
out  where  the  road  is  actually  being  laid. 

IMPROVEMENTS  IN  DESIGN  OF  EQUIPMENT  DESIRABLE 

The  plant  investment   of  the  road   contractor 
of  to-day  is  entirely  too  expensive  compared  with 


the  work  accomplished  during  a  single  construc- 
tion season  or  from  one  particular  installation  of 
a  construction  plant.  From  $60,000  to  $100,000 
worth  of  plant  equipment  is  frequently  set  up  to 
build  less  than  ten  miles  of  highway.  This  is 
equivalent  to  charging  off  $2500  to  $3,000  for 
equipment  against  every  mile  of  road  built.  It  is 
doubtful  whether  there  is  any  other  building  con- 
struction in  which  so  much  depreciation  and  in- 
terest on  plant  investment  must  be  charged  off 
on  so  small  an  amount  of  work. 

Many  of  our  road-building  machines  are  being 
made  larger,  more  cumbersome,  and  more  ex- 
pensive each  year.  The  fact  that  road-building 
machinery  is  subjected  to  more  severe  use  than 
perhaps  any  other  machinery  used  in  building 
construction  has  induced  the  manufacturer  to 
add  to  his  equipment  each  3-ear  to  insure  more 
rigid  construction.  Many  machines,  such  as  the 
concrete  paving  mixer,  can  undoubtedly  be  com- 
pletely redesigned  and  a  machine  produced  much 
smaller  in  size,  to  mix  more  concrete  and  be  less 
cumbersome  on  the  job. 

If  the  mixer  designer  can  produce  a  smaller 
machine  having  a  greater  output  per  hour  of 
operation  and  so  designed  that  the  consistency 
of  the  concrete  produced  can  be  controlled  by 
the  operator  instead  of  by  some  unsatisfactory 
mechanical  means,  the  results  will  be  a  wonder- 
ful aid  to  the  road-building  industry. 

IMPROVEMENT    IN    RAILROAD    EQUIPMENT 

Practically  all  road  contractors  now  unload  ag- 
gregates from  open-top  cars  by  means  of  clam 
shells.  This  method  is  not  always  the  most  eco- 
nomical, but  the  contractor  is  forced  to  use  it  as 
he  cannot  secure  all  hopper-bottom  cars  he  might 
desire.  On  account  of  the  large  volume  of  ri)ad 
materials  to  be  delivered  by  railroad  cars,  some 
type  of  car  should  be  designed  that  would  permit 
of  more  rapid  unloading  by  more  economical 
methods.  If  this  is  not  done,  it  is  hoped  at  least 
that  open-top-car  manufacturers  will  improve  the 
design  of  their  cars  and  make  them  so  that  they 
can  be  more  easily  unloaded  with  clam-shell 
equipment. 

Many  open-top  cars  are  now  designed  with 
projecting  angles,  rivets,  bolts,  braces,  timbers, 
etc.,  which  interfere  with  the  efficient  operation 
of  the  clam  shell.  It  is  difficult  to  understand 
why  railroad  cars  could  not  be  designed  so  that 
the  interior  of  the  car  would  be  perfectly  smooth. 
In  fact,  it  would  be  practicable  and  economical 
for  all  oi)en-top  cars  to  be  built  with  a  fillet  having 
a  radius  of  about  18  inches  in  the  bottom  angle  at 
the  ends  of  the  car.  The  curved  bottom  angles 
would  permit  the  cars  to  be  emptied  more  rapidly 
and  economically  either  with  hand  shovels  or 
clam  shells. 

Inirther  investigation  should  also  be  made  ot 
the  use  of  open-top  removable  batch  boxes  for 
railroad  transportation  of  materials.  While  the 
substitution  of  standardized  batch  boxes  for  open- 
top  cars  would  be  a  very  radical  departure  from 
present  equipment,  the  average  construction  plant 
could  be  designed  to  handle  the  boxes  much  more 
economically  than  the  loose  materials. 
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Mechanical  Equipment  of  Baltimore 
Water  Department* 

By  V.  Bernard  Siemsf 

Comparison  of  itemized  costs  of  excavating  for  and  laying  6-inch  to  36-inch 
mains  by  hand  and  by  aid  of  machinery.  Includes  depreciation  charges  on 
all  equipment,  overhead  charges,  costs  per  foot  of  pipe  and  of  service,  etc. 


During  the  winter  months  trenching  machines, 
cranes,  backfillers,  air  compressors,  etc.,  are  re- 
moved to  the  storage  yards  and  completely  over- 
hauled. This  is  done  only  when  there  is  no  work 
on  which  this  machinery  can  be  used.  The  smaller 
gasoline  pumps,  melting  furnaces,  ground  thaw- 
ers,  etc.,  are  usually  overhauled  in  the  field. 
coMp.^Rlso^I  of  costs — hand  labor  vs.   hand  labor  aided 

BY   MACHINERY 

Curve  No.  1  of  Fig.  2t  shows  the  comparison 
of  labor  cost  per  foot  of  installation  of  water 
mains  by  manual  labor  and  manual  labor  aided 
by  trenching  machine.  Referring  to  the  table  ac- 
companying this  curve,  it  will  be  seen  that  the 
percentage  of  economy  obtained  using  a  trench- 
ing machine  with  hand  labor  varies  from  22.2  to 
57.4  per  cent.  This  percentage  of  saving  is  large- 
ly due  to  the  intelligent  placing  of  the  laborers. 
For  example :  With  an  average  corps  of  14  men 
working  with  a  trenching  machine  in  the  installa- 
tion of  a  6-inch  water  main,  two  laborers  work  on 
the  surface  to  remove  the  material  falling  from 
the  traveling  buckets,  three  laborers  are  used  to 
prepare  the  trench  for  pipe  laying,  two  caulkers 
and  two  laborers  pour  the  lead  and  caulk  the 
joints,  four  laborers  backfill  the  trench  and  ram 
the  material,  and  one  la- 
borer attends  to  the  lead 
melting  furnace  and  keeps 
the  water  main  installation 
corps  supplied  with  tools. 
Such  an  organization  will 
permit  constant  operation 
of  a  trenching  machine 
throughout  the  working  day. 

The  labor  costs  shown  on 
Curve  No.  1  are  average  ones 
which  include  excavating 
and  backfilling  of  trench,  in- 
stallation of  the  cast  iron 
pipe  and  the  overhead  of  the 
watchman  and  foreman.  The 
standard  dimensions  of 
trench  use  by  the  Depart- 
ment are  shown  below  Curve 
No.  1.  From  experience  we 
have  found  that  four  feet 
of  cover  will   prevent  freez- 

•Contlnued  from  page  42.  Pa- 
per before  American  Water 
Works    Association. 

tAssociate  Civil  Engineer,  Bal- 
timore   Water  .Department. 

tFor  Pig.  2.  see  p.  40  of  last 
week's  issue. 


ing  and  the  pipe  will  not  be  affected  by  vibra- 
tion caused  by  heavy  motor  vehicles. 

.Curve  No.  2  of  Fig.  2  shows  the  comparison  of 
excavation  cost  per  foot  of  installation  of  water 
main  by  manual  labor  and  trenching  machine 
aided  by  manual  labor.  The  percentage  of  sav- 
ing with  the  use  of  the  trenching  machine  varies 
from  50  to  56.8  per  cent.  A  trenching  machine 
will  excavate  from  15  cubic  yards  an  hour  in  50 
per  cent  rock  and  sandstone  to  25  cubic  yards  an 
hour  in  loam,  gravel  and  disintegrated  rock. 

Curve  No.  3  of  Fig.  3  shows  the  comparison  of 
average  number  of  feet  of  water  main  installed 
by  a  man  a  day  by  hand  labor  and  by  hand  labor 
aided  by  trenching  machine.  The  term  "installed" 
includes  the  excavation  for,  installation  and  back- 
fill of  the  water  main.  This  curve  shows  the  sav- 
ing of  time  in  the  installation  of  water  mains  by 
the  use  of  the  trenching  machine.  Referring  to 
the  table  above  the  curve  you  will  see  that  the 
percentage  of  time  saved  varies  from  33.3  to  80.0 
per  cent.  For  example,  it  will  take  a  water  pipe 
corps  of  fifteen  men  installing  water  mains  with- 
out the  use  of  a  trenching  machine  ten  days  to 
excavate  for,  lay  and  backfill  300  feet  of  20-inch 
main  ;  whereas  a  pipe  laying  corps  using  a  trench- 
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ing-  machine  to  excavate  the  trench  will  complete 
the  excavation,  laying  and  backfilling  of  the  20- 
inch  main  in  four  days  and  two  hours.  Below  this 
curve  is  a  table  of  the  standard  dimensions  of 
trench. 

Curve  No.  4  of  Fig.  3  shows  the  average  num- 
ber of  men  the  trenching  machine  replaces.  This 
curve  depicts  the  trenching  machine  as  a  labor- 
saving  device.  Upon  examining  the  curve  and 
the  table,  you  will  find  that  the  nunfber  of  men 
replaced  by  the  use  -of  the  trenching  machine  va- 
ries from  20  to  70  men.  For  an  example,  take  a 
6-inch  main:  The  number  of  linear  feet  of  trench 
excavated  in  one  hour  by  the  trenching  machine 
is  60,  but  it  would  require  20  men  to  excavate  the 
60  feet  of  trench  in  one  hour.  The  same  principle 
applies  to  the  other  size  mains,  the  table  giving 
the  number  of  men  replaced  by  the  trenching 
machine  for  water  mains  of  every  size.  This 
curve  and  table  were  prepared  from  the  average 
of  a  number  of  installations  of  water  mains  of 
each  size  noted  upon  the  diagram. 

Curve  No.  5  of  Fig.  4  shows  comparison  of  la- 
bor costs  per  foot  of  water  mains  between  joints 
caulked  by  hand  and  those  caulked  with  the  use 
of  pneumatic  tools.  The  term  "laying"  refers 
only  to  the  placing  of  the  pipe  in  the  trench  and 
to  the  caulking  of  the  joints.  In  the  table  of  com- 
parison of  cost  of  caulking  by  hand  and  caulking 
with  air  hammers,  you  will  notice  that  there  is  a 
loss  varying  from  37  to  53  per  cent  in  favor  of 
hand  caulking,  but  this  loss  is  overcome  by  the 
saving  in  time  varying  from  41.7  to  65.7  per  cent 
by  caulking  with  air  hammers,  thus  resulting  in 
a  saving  of  36.4  to  46.7  per  cent  on  the  completed 
work. 

Curve  No.  6  of  Fig.  4  shows  the  comparison 
of  backfill  costs  per  foot  of  installation  of  water 
mains  by  hand  labor  and  by  backfiller.  Noting 
the  curve  and  tables,  you  will  find  that  the  per- 
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centage  of  saving  varies  from  33.3  to  52.5  per 
cent.  Below  the  curve  is  a  table  of  the  standard 
dimensions  of  trench. 

In  order  to  determine  the  effective  depth  to 
which  lead  could  be  compressed  in  the  caulking 
of  cast  iron  water  pipe  joints,  research  work  was 
initiated  at  the  Municipal  Laboratory  in  1914. 
The  results  of  these  tests  showed  that  lead,  like 
other  engineering  materials,  has  a  distinct  char- 
acteristic curve.  From  this  curve  can  be  found 
the  greatest  possible  compression,  which  never 
exceeds  2^4  inches  from  the  face  of  the  bell,  Be- 
fore the  compressive  molecular  resistance  of  the 
lead  itself  equals  or  is  greater  than  the  tensile 
strength  of  the  cast  iron  in  the  sides  of  the  pipe 
bells.  When  such  latter  is  the  case,  there  imme- 
diately follows  a  bursting  of  the  pipe  bell ;  there- 
fore, it  was  recommended  that  air  compressors 
and  pneumatic  hammers  operating  under  a  long 
stroke  and  a  moderate  working  pressure  of  40 
pounds  per  square  inch  be  used  on  all  the  De- 
partment's caulking  work. 

A  comparison  of  cost  of  the  laying  of  water 
mains  by  hand  labor  and  hand  labor  aided  by 
crane  on  pipe  30  inches  and~larger  shows  that  it 
cost  $.54  a  foot  to  lay  30-inch  pipe  with  hand 
labor  aided  by  crane,  and  $.95  a  foot  to  lay  by 
hand  labor  alone,  or  a  saving  of  43.1  per  cent  by 
using  the  crane.  On  36-inch  pipe  it  cost  $.70  a 
foot  to  lay  with  hand  labor  aided  by  crane,  and 
$1.42  to  lay  with  hand  labor  alone,  or  a  saving 
of  50.7  per  cent. 

Table  No.  1  shows  the  method  of  ascertaining 
the  cost  per  hour  of  operating  machinery.  The 
explanation  is  given  in  the  notes  at  bottom  of  the 
table. 

Table  No.  2  shows  cost  per  foot  of  installation 
of  water  mains  during  part  of  years  1920  and  1921 
bv  hand  labor  and  bj"-  hand  labor  aided  by  trench- 
ing machine.  The  labor  costs  per  foot  (Column 
No.  2)  shown  in  this  table,  include  the  cost  of  in- 
serting small  connections, 
such  as  6-inch,  10-inch  or  12- 
inch,  and  the  installation  of 
6-inch,  10-inch  and  12-inch 
valves  at  an  average  distance 
of  400  feet,  which  constitutes 
the  length  of  a  city  block. 
The  same  applies  to  the  ma- 
terial cost  per  foot  of  instal- 
lation of  6-inch,  10-inch  and 
12-inch  water  mains  (Col- 
umn No.  4).  The  columns 
are  explained  by  the  notes 
at  the  bottom  of  the  table. 

Table  No.  3  shows  the 
hourly  rate  of  pay  and  water 
works  material  cost.  An  ex- 
planation is  given  in  the 
notes  at  bottom  of  the  table. 
Table  No.  4  shows  meth- 
ods of  ascertaining  deprecia- 
tion charges  on  standard 
tools  and  equipment  of  water 
pipe  construction  foremen. 
These  computations  are  the 
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field  conditions  and  are  not  assumptions.  The  de- 
preciation charges  are  based  upon  a  year  of  300 
working  days. 

Table  No.  5  shows  the  methods  of  ascertaining 
the  percentage  of  labor  cost  per  foot  of  water 
main  installations,  covering  loss  and  depreciation 
of  tools.    These  results  are  explained  by  the  riotes. 

Table  No.  6  shows  the  method  of  ascertaining 
the  overhead  charge  against  each  construction  or- 
der. The  Water  Department  consists  primarily 
of  the  Engineering  and  Construction  Division, 
Mechanical  Division  and  Filtration  Division.  The 
Executive  and  Auditing  Divisions  are  not  consid- 
ered separate  as  their  entire  operating  cost  is 
divided  among  the  three  above-mentioned  divi- 
sions. The  Construction  Subdivision  being  one 
of  three  subdivisions  of  the  Engineering  and  Con- 
struction Division,  11.11  per  cent  of  the  salaries 
of  the  Executive  and  Auditing  Divisions  of  the 


Water  Department,  33.33  per  cent  of  the  salaries 
of  the  executive  and  clerical  forces  of  the  Engi- 
neering and  Construction  Division,  100  per  cent 
of  the  salaries  of  the  engineers  and  clerks  of  the 
Construction  Subdivision,  the  expenditure  of  the 
Bureau  of  Drafting  for  preparing  Water  Depart- 
ment plans  and  11.11  per  cent  of  the  miscellane- 
ous appropriations  (buildings,  equipment,  auto- 
mobiles, instruments,  stationery,  etc.)  are  charged 
to  the  Construction  Subdivision  as  overhead.  Di- 
viding the  total  sum  obtained  as  overhead  by  the 
total  estimated  expenditure  of  the  Construction 
Subdivision,  the  percentage  of  overhead  is  ob- 
tained. 

Tables  Nos.  7  to  10  show  the  cost  per  foot  of 
installation  of  water  supply  services,  valves  and 
fire  hydrants,  also  standard  dimensions  of  valve 
vaults.  The  costs  per  foot  of  installation  of  wa- 
ter supply  services  include  tapping  the  main,  in- 
sertion of  the  corporation,   lead   tail,  lead   lined 


Table  lio.  2 


Post    Per   Foot    of    Installation    of   Water  Mains  Part  of  Years   1920  and   1921  by  Hand   Labor  and   Hand   Labor  Aided 

by  Macliinery 


Hand   Labor 


Hand  Labor  Aided  by  Machinery 
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(4) 
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(7) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

6   in.    . 

.  .$1.85 

JO. 10 

$1.70 

$0.19 

$0.38 

$4.22 

$1.30 

$0.10 

$1.70 

$0.13 

$0.32 

$3.55 

Maximum 

6    in.    . 

.  ..    0.90 

0.10 

1.70 

0.09 

0.28 

3.07 

0.70 

0.10 

1.70 

0.07 

0.26 

2.83 

Average 

6    in.    . . 

.  .    0.55 

0.10 

1.70 

0.06 

0.24 

2.65 

0.40 

0.10 

1.70 

0.04 

0.22 

2.46 

Minimum 

10    in. 

..    2.60 

0.13 

2.60 

0.26 

0.56 

6.15 

1.80 

0.13 

2.60 

0.18 

0.47 

5.18 

Maximum 

10    in.    . 

..    1.30 

0.13 

2.60 

0.13 

0.42 

4.58 

0.90 

0.13 

2.60 

0.09 

0.37 

4.09 

Average 

10    in.    . 

..    0.90 

0.13 

2.60 

0.09 

0.37 

4.09 

0.55 

0.13 

2.60 

0.06 

0.33 

3.67 

Minimum 

12    in. 

..    2.85 

0.15 

3.25 

0.29 

0.65 

7.19 

2.10 

0.15 

3.25 

0.21 

0,57 

6,28 

Maximum 

12    in.    . 

.  .    1.90 

0.15 

3.25 

0.19 

0.55 

6.04 

1.00 

0.15 

3.25 

0.10 

0.45 

4.95 

12    in.    . 

..    1.10 

0.15 

3.25 

0.11 

0.46 

5.07 

.60 

0.15 

3.25 

0.06 

0.41 

4,47 

Minimum 

16    in.    . 

..    4.10 

0.22 

6.20 

0.41 

0.99 

10.92 

2.50 

0.22 

6.20 

0.25 

0.82 

8,99 

16    in.    . 

..    2.80 

0.22 

5.20 

0.28 

0.85 

9.3S 

1.50 

0.22 

5.20 

0.15 

0.71 

7.78 

16    in.    . 

..    1.95 

0.22 

5.20 

0.20 

0.76 

8.33 

1.10 

0.22 

6.20 

0.11 

0.66 

7.29 

20    in. 

..    7.40 

0.35 

7.75 

0.74 

1.62 

17.86 

4.10 

0.35 

7.75 

0.41 

1.26 

13.87 

Maximum 

20    in.    . 

..    3.95 

0,35 

7.75 

0.40 

1.25 

13.70 

2.20 

0.35 

7.75 

0.22 

1.05 

11.57 

20    in. 

..   2.80 

0.35 

7.75 

0.28 

1.12 

12.30 

1.90 

0.35 

7.75 

0.19 

1.02 

11.21 

30    in.    . 

.  .12.35 

0.80 

15.30 

1.24 

2.97 

32.66 

9.00 

0.80 

15.30 

0.90 

2.60 

28.60 

30    in. 

..    9.40 

O.SO 

15.30 

0.94 

2.64 

29.08 

4.00 

o.ao 

15.30 

0.40 

2.05 

22.55 

30    in. 

..    5.20 

0.80 

15.30 

0.52 

2.18 

24.00 

3.40 

0.80 

15.30 

0.34 

1.98 

21.82 

36    in. 

..16.85 

0.95 

19.20 

1.69 

3.87 

42.56 

12.20 

0.95 

19.20 

1.22 

3.36 

36.93 

Maximum 

36    in. 

..12.00 

0.95 

19.20 

1.20 

3.34 

36.69 

5.80 

0.95 

19.20 

0.58 

2.65 

29.18 

36    in. 

.  .    9.85 

0.95 

19.20 

0.99 

3.10 

34.09 

5.10 

0.95 

19.20 

0.51 

2.58 

28.34 

Minimum 

Columns:  No.  1 — Water  mains  an 
watchmen.  No.  3 — Hauling  pipe,  flt 
Cost  of  cast  iron  pipe,  fittings,  rop 
cent  of  summary  of  columns  2,  3 
surface  obstructions  encountered, 
rock,  or  (b)  subsurface  obstruction 
sections).  AVERAGE) — (a)  Materia 
structions  of  such  a  nature  that  (a) 
MINIMUM — (a)  Material  excavated 
found   in   typical   residential  public 


a    fittings.      No.    2 — Excavating,    laying, 
tings,    etc.,    investigating    subsurface    ob 
e,   timbers,  etc.  No.   5 — 10  per  cent  of  la 

4  and  5.  No.  7 — Total  cost  of  installatl 
M.\XIMUM    (a)    Material    excavated — 50 

5  of  such  a  nature  that  (a)  would  apply 
I  excavated — loam,  clay,  gravel  and  de 
would  apply  as  to  time  and  cost  of  wo 

— sand,  loam  and  gravel,  or  (b)  subsurf 
highways. 


backfllling;  overhead  of  foremen  and 
tructions;  operating  valves.  No.  4 — 
bor  cost  (see  table  No,  5).  No,  6 — 10  per 
on.  No.  8 — Material  excavated  and  sub- 
per  cent  sandstone,  granite  or  other 
as  to  time  and  cost  of  work  (industrial 
teriorated  rock,  or  (b)  subsurface  ob- 
rk  (industrial  and  business  sections), 
ace    obstructions    of    such    a    nature    as 


Table  IVo.  3 


Title 


Hourly  Rate   of  Pay 

Max.       Aver, 


Water  pipe 

Constr.    Foreman    0.72         0.63 

Labor 

foreman     0.54  0,54 

Handy 

man    0.55         0.525 

Pipe 

caulker    0.50         0.50 

Special 

laborer    0.45         0.425 

Night 

watchman   0.38         0.38 


Min. 
0.56 
0.54 
0.50 
0.50 
0.40 
0.38 


Material 
Class  B 
c,    i.   pipe 

Cast  iron 

fittings 

Coal 

oil 

Gasoline 

Lead 

Lumber 

Packing 
rope 


Materia 'I    Costs 

Unit  price        Material        Unit  price 
$71.00  %-in.  wrought 

per  ton  iron  lead         $0.22  per  ft. 

lined  pipe 
$140.00  1-in.  "  $0.30  per  ft. 

per  ton 

$0,115  2-in.  "  $0.70  per.  ft. 

per  gal, 
$0,235     ?4-in.  corporat'n  $1.34 
per  gal. 

$0.55     1-in.  "  $1.45 

per  lb. 

$0,045      2-in.  "  $7.04 

board  ft. 

$0.09  3  ft.  curb 

per  lb,  stop  box        $1.50 


Material  Unit  Price 

%-in.  lead  tail  $2.46 

1-in.  lead  tail  $3.30 

2-in.  lead  tall  $12,49 

%-in.  curb  stops       $1.18 

1-in.  curb  stops       $1.80 

2-In.  curb  stops       $7,34 

5  ft.  curb  stop  box        $1,95 


Note:    $71.00    per   ton    for   class    "B"    cast  iron  pipe   refers  to   unit  purchase  price   In  year   1920,     Present  unit  price 
for  class  "B"  cast  iron  pipe  is  $61,00  per  ton.     Other  unit  prices  refer  to  purchases  made  in   1921. 
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pipe,  curb  stop  and  curb  stop 
box.  The  installation  of  cast 
iron  water  supply  services 
includes  the  insertioji  of  the 
sleeve  and  three-way,  cast 
iron  pipe,  valve  and  roadway 
box.  The  cost  of  installation 
of  valves  includes  the  cost  of 
the  valve,  lead  blocking, 
packing,  rope,  etc.  The  cost 
of  erection  of  the  vault  for 
valve  includes  the  labor,  ma- 
terial, depreciation  and  over- 
head. The  cost  of  the  instal- 
lation of  fire  hydrants  in- 
cludes the  cost  of  the  inser- 
tion of  three-way  and  sleeve, 
cast  iron  pipe,  valve  and  fire 
hydrant. 

LOC.\TIOX      OF      SUBSURFACE      STRUC- 
TURES   IN    PUBLIC    HIGHWAYS 

Fig.  No.  5  shows  sec- 
tions of  public  highways  of 
various  widths,  suggesting 
locations  of  subsurface  struc- 
tures so  as  to  permit  the  use 
of  trenching  machines  in 
most  all  the  public  highways. 

These  sections  also  show 
the  possibility  of  placing 
public  utilities  structures  in 
a  definite  location  so  as  to 
safeguard    against    interrup- 


Table    So.   4 

Method  of  ascertaining  depreciation  charges  on  stand- 
ard tools  equipment  of  a  water  pipe  construction  fore- 
man— Construction   sub-division.  


Description  of  a 
Water  Pipe  Const. 
Foreman's  iiquipment  Probable 

for  an  Average  Size  life  of 

Corps    of    14    Men  Equipm't 


Depreciation 
Original        Cost 
cost  of    per  day  of 
Equipm't  Equipm't 


1   Watchman's   House 5   years  *255.00 

1   First-Aid  Cab.    (compl.)    3  months  15.00 

1  Oil    stove    1   year  6.00 

2  Tool    boxes     2   years  50.00 

15   Picks    6   months  17.00 

15   Long-handle    shovels    ...6   months  39.75 

4  Mattocks     6   months  8.00 

2   Digging    Bars     6   months  6.80 

2   Steel    bars    6   months  7.60 

6  Wall    points     3   months  12.00 

10   Ditch    jacks     1    year  ^„„X 

4   Sledge    hammers    3    months  8.00 

4y..    lb.   hammers    3   months  5.00 

1  Adz     6   months  2.00 

1  Axe    6  months  2.00 

4   Callous    keys    1  year  12.40 

2  Socket    keys    1  year  6.00 

4  Hydrant    keys     1   year  6.32 

•>  N.    S.    Hydrant    keys 1   year  3.00 

Corporation   keys 1   year  4.50 

Curb   stop   keys    1  year  2.00 

Handle  diamond  point 

tools    3  months  12.10 

Finger  diamond  point 

tools    3    months  9.00 

Pipe   cutters    (handle)... 3   months  6.25 

Pipe    cutters    3   months  '^^■^\ 

Breaking-out  chisels    ...3  months  7.50 

Dong  chisels    3   months  4.80 

Roping  tools    9  months  H-JS 

Lead   runners    6  months  45.00 

Hauck  lead  melting 

furnace     2   years  88.35 

9-in.    ladles    1  year  900 

6-in.    ladle    1    year  2.00 

handle    caulking    tools.  ..3   months  12.00 

sets    finger   caulk,    tools.  6   months  36.00 

1»4    in.   Mueller  tapping 

machine    1  year  180.00 

3  Saddles     1  year  9.00 

1  Vise     1   year  5.50 

2  S-wheel  pipe  cutters.... 9  months  24.00 


•2 
12 


5 
3 

10 
3 
1 

3 

1 

12 

3 


$0.17 
0.20 
0.02 
0.08 
0.11 
0.26 
0.05 
0.05 
0.05 
0.16 
0.17 
0.10 
0.07 
0.01 
0.01 
0.04 
0.02 
0.02 
0.01 
0.02 
0.01 

0.16 

0.12 
0.08 
0.14 
0.10 
0.07 
0.05 
0.30 

0.15 
0.03 
0.01 
0.16 
0.24 

0.60 
0.03 
0.02 
0.12 


Set   stocks   and  dies 6  months 

Ditch    ratchet    (comp.)..l   year 

Monkey    wrenches    1  year 

Stillson    wrenches     1   year 

Rasps     6  months 

Oiler     2   years 

Rammers     2  years 

Wood   chisel    1  year 

S-in.     single    block 6_  months 

S-in.    double    block    6   months 

Hand    saw     6  months 

cross-cut    saw     o   montns 

Chain      6   months 

Street    broom    1   >  ear 

Buckets     3   months 

Pairs    rubber    boots 6   months 

Slickers     \  year 

Standards     1  y^ar 

50-ft.   tape    6  months 

Red     flags     3   months 


15.00 

0.10 

25.00 

0.08 

8.00 

0.03 

11.32 

0.04 

2.50 

0.02 

2.50 

0.01 

7.00 

0.01 

5.80 

0.02 

3.40 

0.02 

6.00 

0.04 

2.50 

0.02 

8.35 

0.06 

2.40 

,0.02 

1.00 

0.01 

1.95 

0.02 

50.00 

0.33 

75.00 

0.25 

30.15 

0.10 

3.00 

0.02 

5.00 

0.07 

Total    $5.29 


From   the   life   and   original   cost,    the   depreciation   for 
each     water    pipe    construction     foreman  s     equipment     18 

**^t^Ml.thod  of  ascertaining  the  P^'-eentage  of  labor 
cost  to  apply  to  installation  of  water  mams  to  cover  the 
depreciation  and  loss  of  tools  is  shown  on  Table  5. 

Table   No.   8  ^,.     .  .    ,  . 

Cost  of  Installation  of  Valves  in    (66-ft.  public  highway) 

HAND  LABOR 


(1) 


*j  o 

s 

(2) 


i.  o 
Go 

<ii 

a 

(3) 


i.  = 

oo 

(4) 


£5 

(5) 


6 
10 

i; 

ir. 

L'O 
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•:6 


in $5.30 

in 6.20 

in 6.70 

in 8.20 

in 15.20 

in 32.10 

in 41.10 


$31.20 

74.95 

92.80 

131.86 

281.95 

462.14 

1430.10 


$0.53 
0.62 
0.67 
0.82 
1.52 
3.21 
4.11 


$3.70 
8.18 
10.02 
14.09 
28.87 
49.75 
147.53 


$126.59 
169.18 
233.08 
317.68 


$40.73 

89.95 

110.19 

281.56 

497.72 

780.28 

1940.52 
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tion  of  service.  Should 
municipalities  adopt  a 
standard  of  location  for 
subsurface  structures  in 
public  highways,  espe- 
cially in  the  newer  sec- 
tions of  cities,  it  will 
have  a  tendency  to  de- 
crease the  construction 
and  maintenance  costs. 
The  large  amount  of 
work  completed  by  the 
Water  Department  has 
been  due  to  the  fact 
that  Wm.  A.  Megraw, 
water  engineer,  has  en- 
couraged the  purchase 
of  machinery  for  use  in 
the  construction  of  wa- 
ter mains,  which  proce- 
dure was  inaugurated 
Walter  E.  Lee,  former 
incumbent. 

Due  acknowledgment 
is  given  herewith  to  the 
work  of  C.  A.  Warren, 
assistant  civil  engineer 
in  charge  of  the  Con- 
struction Subdivision  of 
the  Engineering  and 
Construction  Division, 
and  to  his  assistant, 
Maurice  Goldstein,  ju- 
nior civil  engineer,  for 
the  cost  data  furnished. 


Table   No.  6 

Method  of  Ascertaining  Overhead  Charge  Against  Each  Const.   Order   by   the   Construc- 
tion Sub-division  of  E.  &  C.  Division 


Water  dept.   divisions  &   sub-divisions 


Executive    division    water    dept 

Auditing    division    water    dept 

Executive   subdiv.,   E.   &   C.   div 

Clerical  subdiv.  E.    &  C.    div 

Construction   subdiv.,   E.   &  C.   div. 

1  Asst.   civil  engr.   construction... 

2  Junior   civil    engineers    

3  Engineering    aids     

1  Junior  clerk   (cost  acct.   work). 
1   Timekeeper     


Salaries 
of  employees 
.  $16,100.00 
16,800.00 
10,400.00 
21,870.00 

2,500.00 
3,3110.00 
3,550.00 
1,200.00 
1.400.00 


P.  C.  of  salaries 

charged  against 

const,  order 

11.11% 

11.11% 

33.33% 

33.33% 

100.00% 
100.00% 
100.00% 
100.00% 
100.00% 


Salaries 
charged 
as  overhead 
$1,788.88 
1,866.66 
3,466.66 
7,290.00 

2,500.00 
3,300.00 
3,550.00 
1,200.00 
1,400.00 


E.    &    C    Division    drafting    at    Bureau    of 
Draf  tine*                   

8,137.80 

100.00% 

8.137.80 

Total    Salaries    Charged 

as    overhead. 

$34,500.00 

Water      dept.,      miscel.      approps.      (bidgs.. 
equiiiment,     autos.     instruments,     sta- 
tionery,   etc.)    

94,500.00 

11.11% 

$10,500.00 

Grand   Total   of  Salaries  and   Miscellaneous    Appropri 
as   Overhead    ... 

ations    Charged 
314!;  nnn  nn 

^ 

Total   expenditures  of  Construction   Subdivision    of    E.    &    C.    Division    is    estimated    at 

$4.';0.000  for  year  1921. 
Percentase     of     Overhead  —  $45,000  =.10% 


$450,000 


Table    STou  5 

Method  of  Ascertaining  Per  Cent   Labor  Cost    Per    Foot    Water   Mains    Installed   Cover- 
ing Loss  and   Depreciation    of   Tools. 


(1) 
6  in. 


p.  m 

a;   •""  (-■ 
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art*-' 
'-'  b.  «3 
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(2) 
14 


■"  c  a 
•^■~  I- 

°.ss 

d  rt  ^ 

ZSS 

(3) 

75 


Deprec.  cost 
of  tools  per  ft. 
of  water  mains 
ln.stalled 


10  in. 
16  in. 
20  in. 
30  in. 


14  60 

14  30 

14  25 


14 


10 


(4a) 
$5.29 

75 
$5.29 

«0 
$5.29 


10 


(4b) 
$0.07 

$0.09 

$0.18 

$0.21 

$0.53 


y  fe  t  rt 

^*;  o  I- 

(5) 
$0.02 

$0.03 

$0.04 

$0.05 

$0.07 


P.  C.  of  labor  cost 
per  ft.  of  water 
mains  installation 
applied  to  deprec. 
and  loss  of  tools 


o  d  c 

^.n 

O-"  c 

d  ■  =« 

jc:e 

(6) 

$0.90 

$1.30 
$2.80 
$3.95 
$9.40 


f7a) 
$0.09 
$0.90 
$0.12 
$1.30 
$0.22 
$2.80 
$0.26 
$3.95 
$0.60 
$9.40 


(7b) 
10% 

9.2% 

7.9% 

6.7% 

6.3% 


Column  1 — Size  of  cast  iron  pipe  class  "B"  and  necessary  cast  iron  nttlngs  for  a 
typical  public  highway.  Column  2— -Average  sized  water  pipe  construction  corps. 
Column  3— .Average  number  of  feet  of  water  mains  installed  by  a  corps  of  size  noted 
in  Column  2.  Column  4a — Fraction  equals  total  depreciation  of  tools  divided  by  num- 
ber of  feet  of  water  mains  installed  per  day.  (.S'ee  Table  4  for  depreciation  on  eacn 
tool.)  Column  4b — Quotient  of  column  4a  equals  depreciation  cost  of  tools  per  foot 
of  water  mains  installed.  Column  5— Loss  and  breakage  of  petty  tools  such  as  chis- 
els,  small   caulking  tools,  etc.    Column   6 — Labor  cost  per  foot  of  water  mains  Installed. 

Installation  includes  excavation,  laying  and  backfilling.  Column  7a — Fraction 
equals  depreciation  cost  plus  breakage  and  loss  of  petty  tools  divided  by  labor  cost  per 
foot    (Column    4b   plus   5    divided   by  6).      Column  7b— Percon  tage     of     total     labor    cost 

that  covers   the  depreciation,   loss   and   breakage   of   tools. 


Table  No,   7 

Costs   per  foot   of   installation    of    water   supply   services 
in    (66-foot   public    highway) 

HAND  LABOR 


Cost   of   Installation 


Table    No.    9 

of    the  Hydrants 
Highway) 


in    (66-ft.    Public 


HAND   LABOR 


Size 


(1) 


) 


B 
O 


•7-   C 


<b  ° 

c 

(3) 


m 

o 

13  O 

rt  o 

o  p. 


(4) 


o  o 

O  3 


(5) 


Size 


cij  O 

JO 
(1) 


(2) 


d 


3J  O  o 

(3) 


J  d  "1 

>  11  o 

O.CO 
(4) 


.$47.65      $106.7.1      $4.77      $15.92 


o  o 
E-.  o 

(5) 

$175.09 


%-in.   wrought  iron 

lead    lined    pipe $0.27     $0.66      $0.03 

1-in.   wrought  iron  lead 

lined    pipe     0.30        0.78        0.03 

2-in.  wrought  iron  lead 

lined    pipe     0.40        2.19        0.04 

3-in.  Class  B  c.  i.  pipe  0.45  2.15  0.05 
4-in.  Class  B  c.  i.  pipe  0.50   2.57   0.05 


Table   No.   10 

Standard  Vaults  for  Valves 


$0.10 

0.11 

0.26 
0.27 
0.31 


$1.06 

1.22 

2.89 
2.92 
3.43 


S'ize  of  Vaults 


o  n 


m-Z        K  g". 


Note:  Column  1 — Excavation,  laying,  backfllling:  over- 
head of  foremen  and  watchmen.  Column  2 — Cost  of  cast 
iron  pipe,  fittings,  lead,  rope,  timber,  etc.  Column  3 — 
10  per  cent  of  the  labor  cost  (tools  and  equipment,  see 
Table  No.  5).  Column  4 — 10  per  cent  of  the  summary  of 
Columns  1,  2  and  3.    Column  5 — Total  cost  of  in.'itallation. 
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16  in. 

20  in. 

30  in. 

36  in. 


..4.5ft.  4.5ft. 

..8.0ft.  4.5  ft. 

.11.0ft.  5.5ft. 

.13.0ft.  6.0ft. 


5.9ft. 
6.0ft. 
6.5  ft. 
7.0  ft. 


9  in.  6  in. 

9in.  6in. 

13  In.  7  in. 

13  in.  7  in. 


24  in. 
24  in. 
30  In. 
30  in. 
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Construction  Questions  Answered 


How  to  Handle  and  Erect 

Bridge  Girders  Without 

Special  Equipment— I 


Transporting    to     site    and    erecting     by 
protrusion. 


Steel  bridge  spans  up  to  a  length  of  about  60  feet 
are  almost  always  shipped  to  the  site  with  the 
trusses  or  girders  complete  in  single  pieces  or  in 
two  sections  requiring  only  to  be  riveted  together 
at  the  site.  This  is  also  frequently  the  case .  for 
spans  up  to  80  or  90  feet  and  under  special  circum- 
stances may  be  the  case  for  spans  of  1'20  or  130 
feet  in  length.  Many  of  these  spans  are  plate  gir- 
ders with  solid  steel  webs  to  10  feet  in  depth. 
Others  are  riveted  trusses  with  the  depth  usually 
varying  from  6  to  15  feet,  which  are  also  consid- 
ered as  girder  spans.  In  any  event  they  are  com- 
pletely fabricated  at  the  bridge  shops,  where  they 
are  loaded  on  cars  for  shipment. 

ERECTION  BY  FABRICATORS 

Transportation,  handling  and  erecting  are  sepa- 
rate matters  that  the  bridge  manufacturer  may  un- 
dertake, but  which  he  does  not  generally  wish  to 
do,  so  that  the  erection  of  a  bridge  is  often  unduly 
exj)ensive  or  slow  if  left  to  the  convenience  of  the 
fabricator.  A  few  contractors  make  a  specialty  of 
it  and  are  provided  with  the  necessary  equipment 
for  handling  ordinary  work. 

Where  competition  can  be  secured  or  the  site  is 
not  too  remote  or  too  much  restricted  by  uncertain 
traffic  problems  and  other  uncertain  conditions,  it 
is  generally  better  to  have  spans  of  more  than  30 
or  40  feet  erected  by  the  bridge  company^  or  a 
regular  erector;  but  if  this  is  not  practicable,  or  if 
it  appears  that  their  charges  are  unduly  high,  it  is 
generally  possible  to  handle  any  girder  spans,  ex- 
cepting, perhaps,  very  heavy  ones  for  railroad  traf- 
fic, by  simple  appliances  within  the  reach  of  any 
general  contractor  and  that  do  not  involve  a  heavy 
special  outlay. 

ERECTION  BY  GENERAL  CONTRACTOR 

Highway  spans  of  not  more  than  40  feet  in 
length,  for  rural  locations,  may  have  a  total  steel 
weight  up  to  10  or  12  tons ;  their  girders  may 
weigh  from  1  to  5  tons  each  and  be  from  2  to  5  feet 
in  depth,  and  are  riveted  up  complete  before  ship- 
ment. 

For  longer  spans  the  girders  will  always  be 
shipped  separately,  will  have  depths  up  to  10  or 
15  feet  and  may  have  weights  up  to  20  or  30  tons 
each.  In  any  event  the  spans  can  be  unloaded  and 
hauled  to  the  site  with  the  ordinary  railroad  fa- 
cilities and  by  the  use  of  locomotive  cranes,  der- 
ricks, gantries  and  jacking,  cribbing  and  skidding 
operations  as  described  in  the  article  on  highway 
bridge  constructon,  page  393,  May  7th. 

If  the  bridge  is  a  highway  span  over  a  railroad 


track  it  can  usually  be  delivered  by  the  railroad  and 
unloaded  from  it  at  low  grade  at  some  point  very 
near  the  site  and  afterwards  moved  on  rollers  to 
the  abutments  and  hoisted  up  to  position  without 
interfering  with  train  service. 

HAULING   TO    SITE 

If  the  site  is  remote  from  the  railroad  the  girders 
will  have  to  be  hauled,  usually  on  special  trucks  or 
pairs  of  trucks,  often  suspended  from  the  axles  of 
special  large  wheel  trucks  so  as  to  just  clear  the 
surface  of  the  ground.  \'ery  deep  girders  are  likely 
to  be  too  large  for  clearance  between  the  wheels 
and  are  loaded  on  bolsters  on  top  of  the  trucks  as 
shown  in  the  picture  of  an  8G-foot  girder  for  a 
bridge  50  feet  wide  at  Torresdale  avenue  over 
Frankford  creek,  Philadelphia.  These  girders 
weighed  39  tons  each  and  were  loaded  on  pairs  of 
trucks  with  wide  flange  steel  wheels  and  drawn  by 
a  tractor.  They  were  hauled  and  erected  by  the 
fabricator,  the  American  Bridge  Company,  that  un- 
loaded the  heavy  cross  girders  with  a  locomotive 
derrick. 

HANDLING    A   40-TON    PAIR   OF    GIRDERS 

Some  very  interesting  and  ingenious  work  was 
done  in  the  erection  of  the  Wabash  River  bridge  by 
a  simple  method  and  the  use  of  equipment  much  too 
light  to  handle  the  bridge  outright.  This  bridge  has 
four  spans  each  with  two  20-ton  plate  girders  95 
feet  long  and  S  feet  deep.  After  being  riveted  up 
complete  at  the  bridge  shop,  the  girders  of  each 
span  were  temporarily  clamped  together  in  pairs 
i  feet  81/2  inches  apart  center  to  center. 

The  pairs  of  girders,  weighing  80,000  pounds  or 
more,  were  lifted  by  two  6,000-pound  pneumatic 
hoists,  one  at  each  end.  suspended  from  the  roof 
trusses  of  the  shop  (this  could  have  been  accomp- 
lished in  the  field  by  substituting  tackles  or  jack- 
screws  for  the  hoists).  The  girders  were  balanced 
on  cribwork  near  the  middle,  then  one  end  was 
hoisted  into  an  inclined  position  by  one  air  hoist, 
then  a  second  cribwork  was  built  under  them  just 
beyond  the  center  and  the  other  pneumatic  hoist 
was  operated  and  easily  rocked  them  over  the  new 
cribwork,  raising  that  end  the  highest,  the  first  crib- 
work was  built  up  higher,  and  the  girders  rocked 
back  on  it,  and  so  on  alternately  until  both  piles  of 
blocking,  one  each  side  of  the  center,  were  carried 
up  to  support  the  girder  higher  than  the  floor  of 


UNLOADING  BRIDGE  GIRDERS  BY  LOCOMOTIVE 
CRANE   AT   SITE 
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HAULING  GIRDER  FOR  TORRE.'?DALE  AVENUE 
BRIDGE 

the  flat  cars  which  were  run  under  both  ends  and 
to  which  the  girders  were  lowered  for  shipment. 

TRANSPORTING    GIRDERS    WITHOUT   TRACKS 

The  railroad  delivered  these  girders  at  a  point 
half  a  mile  from  the  bridge  site.  Here  they  were 
balanced  on  center  fulcrum  as  before,  and  the  ends 
were  alternately  lifted  with  light  jackscrews  so  as 
to  receive  under  the  bottom  flanges  two  pairs  of 
rollers  as  shown  in  the  diagram  with  19-inch  wheels 
having  0-inch  faces  and  attached  to  bolted  oak 
frames  that  had  conections  on  top  to  hold  them  in 
place  on  the  lower  flanges  of  the  girders.  The 
wheels  were  built  of  oak  blocks  set  between  the 
flanges  of  a  cast  iron  hub  and  bound  with  a  steel 
tire  %  inch  thick. 

The  rollers  were  placed  about  35  feet  from  the 
ends  of  the  girders.  A  platform  was  built  on  the 
ends  of  the  girders  and  an  ordinary  hoisting  engine 
mounted  there,  then  a  track  of  heavy  timbers  was 
built  from  the  surface  of  the  ground  to  the  level 
of  the  car  floor  and  supported  by  solid  timber  blocks. 
The  girders  were  lowered  down  this  track  by  haul- 
ing on  a  tackle  anchored  in  advance  and  simul- 
taneously slacking  off  on  a  preventer  tackle  in  the 
rear. 

TURNING    THE    GIRDERS 

After  reaching  the  ground  level  the  girders  were 
revolved  90  degrees  on  a  turntable  made  with  a 
'i'-foot  ring  of  yg-inch  square  steel,  well  greased  and 
taking  bearing  on  the  lower  flanges  of  the  girders 
after  the  trucks  were  temporarily  removed.  Then 
the  trucks  were  replaced  and  the  bridge  was  hauled 
to  the  site  by  the  hoisting  engine  and  tackle,  which 
was  anchored  to  successive  telegraph  poles  in  ad- 
vance of  the  girders.  Slight  curves  were  made 
easily  and  a  five  per  cent  grade  down  to  the  bridge 
was   crossed   bv   level   falsework    made    with    two 


lengths  of  floorbeams.     Two-inch  planks  of  green 
hard  maple  10  inches  wide  were  used  for  tracks. 

ERECTING    BY    PROTRUSION    WITH    INTERMEDIATE    SUPPORTS 

On  arrival  at  the  bridge  site  the  pair  of  girders 
was  rolled  out  until  it  projected  about  a  third  of 
its  length  over  the  abutment.  It  was  jacked  up  and 
supported  by  cribwork  and  blocking  on  top  of  the 
abutment,-  and  from  the  end  was  suspended  and 
set  in  place  one  framed  bent  of  falsework. 

Two  pairs  of  floor-beam  girders  had  been  sus- 
pended between  the  main  girders  near  their  upper 
edge  and  one  pair  of  these  was  now  lowered  to 
bearing  on  them  with  their  trucks  and  run  forward 
another  third  of  their  total  length  until  they  again 
projected  a  third  beyond  the  support. 

They  were  again  jacked  up  and  another  trestle 
bent  set  from  the  forward  end  and  the  remaining 
pair  of  floor-beams  lowered  into  position  in  advance 
of  the  first  ones  upon  the  two  trestle  bents.  The 
track  was  continued  upon  them  and  the  main  gir- 
ders again  lowered  upon  their  trucks  and  advanced, 
this  time  being  enabled  to  roll  forward  until  the 
front  end  reached  the  pier. 

LOWERING    TO    POSITION 

They  were  then  lowered  to  rest  on  cribwork  at 
each  end  and  the  floor-beams  and  trestle  bents  re- 
moved from  underneath.  Then  they  were  jacked 
down  on  greased  skidrails  and  the  clamps  connect- 
ing the  girders  being  removed  they  were  slipped 
apart  to  the  required  positions  and  lowered  to  their 
permanent  seats  on  the  masonry  after  which  the 
floor-beams  and  other  members  were  connected  to 
complete  the  span. 

After  this  I-beams  were  laid  across  the  floor-beams 
forming  a  longitudinal  track  upon  which  the  second 
pair  of  main  girders  was  run  across  to  the  pier 
and  projected  beyond  it  to  set  the  trestle  bents  and 
temporary  track,  and  were  again  advanced  and  the 
erection  of  this  span  completed  like  the  first  one. 
The  third  and  fourth  spans  were  similarly  erected. 
The  work  was  not  done  hurriedly  and  the  time  and 
labor  occupied  was  as  follows:  five  men  jacked  up 
the  girders  to  remove  them  from  the  cars  in  15 
hours  and  in  10  hours  more  hauled  them  150  feet 
to  the  turntable,  after  which  18  hours  was  re- 
quired, half  to  haul  them  half  a  mile  to  the  bridge 
site.  In  12  hours  10  men  carried  the  girders  across 
from  pier  to  pier  and  deposited  them  on  the  block- 
ing. Two  days  were  required  to  lower  them  to 
place  and  suspend  the  floor-beams  on  one  span. 
One  day  and  a  half  was  required  to  spread  them 
and  another  day  to  rivet  them  up. 


m^^T^m^. 


ERECTING  WABASH  BRIDGE  GIRDERS  IM  SPANS,  BY 
PROTRUSION     OVER     FALSEWORK    BENTS 


ERECTING  WABASH  BRIDGE  GIRDERS  IN  PAIRS 
BY   PROTRUSION 


80 


PUBLIC     WORKS 


Vol.  51,  \o.  4 


NEWS  OF  THE  SOCIETIES 


Auk-  lU-13 — INTKUNATIONAl^  Ab- 
SUClyiliUiN  Uf  o'i'liKliT  CLliANINU 
Ui'l'l-JlAi-ti.  Annual  conference.  Ho- 
tel La  Salle,   ChicaBo,   ill. 

Aujl.  aa-ao — AAll:.i;lC.-VN  ASSOCIA- 
TION OF  PAKK  fe-UPKKlNTEND- 
ENTS  Annual  meetine.  Detroit, 
Mich.  Secretary,  Kmraet  P.  Griffin. 
Superintendent  of  Park,  East  rit. 
Louis,    111. 

Auk.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  ASSOCIA- 
TION.     .Annual    meeting.    Flint.    Mich. 

sent.  13-1« — NEW  ENGLAND  WA- 
TER WORKS  .ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford,  716  Tre- 
mont    iemple,  Boston,  Mass. 

s€?iii.  :;!>  (lu  <ui>i«( — ivt.\V  ^Oi;K 
Ei.iiCTIilCAL  EXPOSITION.  Seven- 
t.\  -tirst    Keaiineut  Armory.   New    York 

^'oc't.  5-7— SOCIETY  OF  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.     Springfield.   Mass. 

Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTIO.V  OF  INTERNATIONAL 

TRADE.      Lvons.    France. 

Oct.  11-14^-I.NTERNATION.VL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention,  Atlanta.  Ga.  Ho- 
tel Anslsy.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building,  Denver, 
Colo. 

Oct.  24-28 — AMERIC.A.N  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'*. 
Annual  convention.  Southern  Hotel, 
Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,   Valparaiso,    Ind. 

Get.  Sl-\ov.  3— NEW  ENGL.\Xli 
ASSOCIATION  OF  COMMERCIAl, 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary. 
James  F.  Morgan.  Devonshire  St.. 
Boston. 

\oT.  14-18— .'AMERICAN  PUBLIC 
HEALTH       ASSOCI.ATION.  Annual 

meeting.     New  York   City. 


EKGIXEBRS'      ASSOCIATIOX       OF 
F.\1RFIELD   COUXTV.   COXX. 

.\t  its  fifth  annual  dinner  on  June  2, 
this  association  was  addressed  by  Nel- 
son P.  Lewis,  formerly  chief  engineer 
of  the  Board  of  Estimate  and  Appor- 
tionment, New  York,  on  "Scientific  City 
Planning,"  F.  B.  Bartram,  president  oi 
the  Stamford,  Conn..  Chamber  of  Com- 
merce, on  "Stamford's  Future  Possibil- 
ities in  Industries,''  and  Rev.  A.  G. 
Walton  on  "Engineers  as  Influential 
Citizens." 

GREAT  L.iKES.   HIDSOX   &   ATLAN- 
TIC    WATERW-AVS     ASSOCIATIOX 

The  first  convention  of  the  Great 
Lakes,  Hudson  &  Atlantic  Waterways 
Association  was  held  at  Buffalo  on 
June  29-30.  Fullest  use  of  the  New- 
York  State  Barge  Canal,  as  opposed  to 
the  St.  Lawrence  waterway  project,  wa«^ 
urged  at  this  meeting,  which  was  ad- 
dressed by  Henry  Moskowitz,  chairman 
of  the  new^  association,  P.  H.  W.  Ross, 
of  the  National  Marine  League,  Charles 
L.  Cadle,  superintendent  of  the  New 
York  State  Department  of  Public 
Works,  Frank  M.  Williams,  and  many 
others. 

EXGIXEERIXG  OUTINGS 

Now,  while  engineering  construction 
is  so  slack,  and  especially  while  it  is 
hard  to  promote  new  enterprises  during 
the  vacation  time,  the  memliers  of  local 
organizations  of  engineers,  contractors 
and  officials  should  improve  the  oppor- 
tunity for  inforinal  gatherings  that  will 
promote  friendships,  mutual  appreciation 
and  open  the  way  for  future  amenities. 
Members  and  guest  meeting  at  headquar- 


ters with  a  few  automobiles  can  spend 
a  few  hours  on  many  pleasant  social 
trips  and  incidentally  be  welcomed  at 
points  of  technical  interest. 


PERSONALS 

Ma.xwell,  W.  D.,  has  been  reappointed 
engineer  of   Sac  county,   Iowa. 

Morse.  Fred  S..  has  been  appointed 
city  engineer  of  Springfield.  111. 

Leventon.  H.  L.,  superintendent  of  the 
Placerville-Lake  Tahoe  unit  of  the  Lin- 
coln highway,  has  been  appointed  assist- 
ant engineer  and  assigned  to  the  Sacra- 
mento division  of  the  California  State 
Highway  Department. 

Hengst,  N.  C.,  has  been  appointed  en- 
gineer of  the  Barry  coun:y.  Michigan, 
road  commission. 

Torras,  R.  W.,  has  been  appointed  to 
the  city  planning  commission  of  .Atlan- 
ta, Ga. 

Clark.  F.  M.,  is  construction  engineer 
for  the  Maine  highway  commission. 

Chase,  Clement  E.,  has  been  appointed 
principal  assistant  engineer  of  the  Dela- 
ware River  Bridge  Joint  Commission 
with  headquarters  in  Philadelphia,  Pa. 


XEW    Civil,    ENGIXEERING    FIKM 

Maj.-Gen.  W.  M.  Black,  U.  S.  A.,  re- 
tired. Charles  A.  McKenncy  and  John 
Stewart,  formerly  president  and  treas- 
urer of  the  Cranford  Construction  Co., 
Cincinnati,  Cleveland  and  Pittsburgh, 
annoiuice  the  formation  of  the  engineer- 
ing firm  of  Black,  McKenney  &  Stewart, 
for  consultation,  organizatimi,  adminis- 
tration, river  and  harbor,  port  and  ter- 
minal, mimicipal  and  highway  engineer- 
ing, investigations  and  surveys,  reports 
and  designs.  Office  at  lilS  ITth  street  N. 
W.,  Washington,  D.  C. 

BOOK  REVIEW 

COLJyECTION    AXD    DISI»OS.\l.    OF 
MUXICIPAL  REFUSE 

For  ten  years  past  there  has  been  in 
preparation  a  book  on  refuse  collection 
and  disposal  by  Rudolph  Hering,  with 
whom  later  Samuel  A.  Greeley  col- 
laborated, and  the  result  has  just  been 
published  by  the  McGraw-Hill  book 
company.  There  can  be  no  question 
that  this  is  the  most  complete  and 
authoritative  work  on  this  subject  which 
has  yet  appeared  in  this  country.  The 
high  standing  of  both  of  the  authors 
is  guarantee  of  the  reliability  of  the  in- 
formation given.  Dr.  Hering  has  been 
prominently  identified  with  refuse  dis- 
posal since  serious  attention  first  began 
to  be  paid  to  it  in  this  country  and,  in 
fact,  did  much  to  stimulate  the  discus- 
sion and  investigation  of  the  subject 
and  development  of  modern  methods. 

In  the  preparation  of  this  book  the 
authors  have  consulted  comparatively 
all  of  the  literature  on  the  subject  pub- 
lished in  this  country  and  much  of 
that  published  in  Europe  as  well ;  the 
majority  of  this  being  in  the  form  of 
reports  of  investigations  and  of  the  an- 
nual    operation    of     municipal    depart- 


ments. Probably  practically  all  of  the 
(lata  based  upon  reasonably  reliable  rec- 
ords or  investigations  have  been  studied 
and  many  of  them  have  been  embodied 
in  the  book  in  the  form  of  tables.  In 
fact,  the  tables  and  illustrations  occupy 
about  40  per  cent  of  the  634  pages.  The 
text  contains  numerous  quotations  from 
the  more  important  reports  on  the  sub- 
ject treated  of.  There  are  given  a  con- 
siderable number  of  cost  records,  most 
of  them  pertaining  to  the  period  before 
the  war ;  however,  the  date  to  which  the 
costs  reter  is  given  in  most  cases,  which 
is  very  essential  considering  the  very 
great  effect  of  the  war  upon  all  cost 
records. 

The  seventeen  chapters  refer  to  "Ref- 
use Materials,'  "House  Treatment," 
"Collection,"  "Supplemental  Transpor- 
tation," "Estimating  the  Cost  of  Col- 
lection and  Transportation,''  "Outline 
of  Methods  of  Final  Disposal.''  "De- 
positing in  Water  and  on  Land,  "  "Feed- 
ing Garbage  to  Hogs,''  "Sorting  Rub- 
bish," "Incineration  of  Refuse,"  "Re- 
duction of  Garljage."  "Estimating  Costs 
of  Final  Disposal,"  "Stable  Refuse," 
"Street  Refuse."  "Night  Soil  and  Dead 
Animals,"  "Procedure  in  Small  Towns 
and  \'illages." 

The  treatment  of  the  chapters  is  uni- 
form throughout  in  that  facts  and  fig- 
ures are  given  concerning  different 
cities  or  as  derived  from  different  au- 
thorities, including  such  tables  and 
other  data  as  were  available  and  seemed 
fairly  reliable ;  and  at  the  end  of  each 
chapter  is  a  brief  "summary,"  "con- 
clusion." or  "summary  and  conclusion." 
These  summaries  and  conclusions  oc- 
cupy less  than  a  page  in  practically 
every  case.  The  twelve  or  fifteen  pages 
which  would  be  occupied  by  these  if 
combined  in  one  section  form  an  excel- 
lent brief  resume  of  the  information 
given  in  the  book,  but.  of  course,  in 
this  brief  space  only  the  barest  outline 
or  general  statement  of  the  subject  can 
be  made.  For  instance,  under  the  sub- 
ject of  house  treatment  the  summary 
and  conclusion  are  as  follows : 

The  details  of  the  house  treatment 
of  refuse  discussed  in  this  chapter 
should  serve  to  show  and  to  empha- 
size its  importance:  Specific  conclu- 
sions pertaining  to  all  conditiona 
cannot  be  drawn.  It  is  necessary  to 
study  this  subject  carefully,  together 
with  a  consideration  of  the  organiza- 
tion and  routine  work  of  the  collec- 
tion department.  The  relation  of  the 
house  treatment  of  the  collection 
service  and  final  disposal  requirca 
more  attention  in  its  details  than  has 
heretofor  been  given  to  it;  and,  to 
secure  the  best  treatment,  the  com- 
plete co-operation  of  the  household- 
ers and  the  department  is  necessary. 
This  can  be  obtained  only  by  patient, 
persistent  and  intelligent  inspection, 
as  well  as  guidance,  on  the  part  of 
the   officials   of   the   department. 

This  serves  as  the  summary  of  a 
chapter  which  occupies  twenty-three 
pages. 

The  longest  chapters  are  those  deal- 
ing with  "Collection,''  "Incineration  of 
Refuse"  and  "Reduction  of  Garbage," 
these  occupying  67,  131  and  56  pages, 
respectively. 

"The  book  is  profusely  illustrated  with 
photographs  of  receptacles,  wagons,  in- 
cinerating and  reduction  plants,  garbage 
dumps  and  other  features  connected 
with  the  subject  which  lend  themselves 
to  illustration.  The  price  of  the  book 
is  $7  net. 
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REVERSIBLE     BOTTOM     DUMP     TRAILER  MODEL  MR-3.   WEIGHT 

4.050  POUNDS 


iniASII    TRAILERS 

The  Miami  Trailer  Co.  is  equipped 
with  8  years  of  successful  manufactur- 
ing experience  and  a  large  modern  fac- 
tory devoted  to  the  production  of  trailers 
of  various  sizes  and  patterns  for  com- 
mercial and  construction  operations. 
They  are  bu.lt  in  14  or  more  models 
with  capacities  of  1,000  to  12.000  pounds. 
The  4-vvheel  trailers  have  draw-bar 
connections  to  two  points  of  the  front 
axle,  at  each  end,  and  the  front  axle  is 
connected  through  a  reach  to  five  pomts 
of  the  rear  axl*;,  relieving  the  frame 
and  springs  of  all  pull.  The  steering 
gear  has  only  two  wearing  parts,  both 
of  them  in  the  fifth  wheel  where  they 
cannot  affect  the  steering. 

The  trailer  construction  on  the  3-point 
suspension  system  enables  either  front 
wheel  to  drop  into  a  rut  without  rocking 
or  straining  the  frame  under  the  load 
The  different  models  of  trailers  arp 
equipped  with  platforms  and  various 
style-  of  bodies.  Model  No.  126,  of  12.- 
000  pounds  capacity  has  a  14-foot  coup- 
ling pole,  artillery  wheels,  two  sets  of 
bolsters,  one  for  the  truck  and  one  for 
the  traile-.  a  heavy  cast  steel  ball  hitch, 
and  weighs  4.000  pounds. 

The  pipe  trailers  are  built  especially 


to  withstand  unusually  severe  strains 
and  rough  service,  and  the  parts  are 
oversize,  and  overstrength  with  a  mar- 
gin of  safety  of  100  to  700  per  cent  at  all 


vital  points.  The  frame  construction  is 
designed  to  form  a  very  strong  boxing 
for  the  pole  and  thus  eliminates  the  ne- 
cessity for  balancing  the  load.  The  cast 
steel  bolster  dogs  are  built  to  withstand 
the  great  weight  of  30  tons  and  are  eas- 
ily adjustable  to  any  positions  on  the 
swinging  bolsters  to  which  they  are  se- 
cured by  a  positive  locking  device  inde- 
pendent of  the  weight  of  the  load.  The 
Miami  hitch  is  semi-automatic  in  action, 
and  so  flexible  that  the  trailer  can  be 
turned  through  a  45-degree  angle  with- 
out binding.  It  has  a  sheering  strength 
at  the  pin  of  60  tons,  it  contains  no 
small  parts  and  can  be  quickly  con- 
nected. 

Model  No.  123  has  artillery  type 
wheels,  a  00-inch  bolster,  tracks  JH 
inches,  and  weighs  2,000  pounds  crated, 
while  the  120  model  has  a  rated  capac- 
ity of  6  tons,  and  weighs  3,200  pounds. 
Both  of  them  and  the  intermediate  size 
take  loads  from  10  to  35  feet  long. 

The  latest  additions  to  the  list  are  two 
reversible  slow-speed  trailers  of  the  bot- 
tom-dump type  with  section  stake  bodies 
for  hauling  general  frei'^ht.     The  model 


REVEIiSIBLE    PL.ATFORM    TK.\ILER   MODEL   MR- 
3,6UU    POUNDS 


-H     WEIGHT 


ol'-    CHASSIS   AND    AXLE 

MR-3  has  a  wheel  base  of  7  feet  8 
inches,  11  feet  1  inch  x  42-inch  chassis 
frame,  10  gauge  reinforced  steel  bottom 
doors,  ,5-inch  I-beam  axles,  dust  and 
waterproof  hubs,  high  pressure  lubrica- 
tion, and  a  capacity  of  3  cubic  yards 
water  measure  or  10,000  pounds,  and  a 
wp'ght  of  4,000  pomids 

GRINNKLL    SPRINKLEIRS 

The  advantages  of  the  new  Grinnell 
sprinkler  system  for  fire  protection  in 
low-water-pressure  cities,  are  demon- 
strated in  the  Grinnell  Bulletin  for  July, 
where  it  is  said  that  in  New  York, 
Chicago,  Philadelphia  and  Detroit 
alone  there  are  many  millions  of  dol- 
lars' worth  of  property  that  have  been 
denied  the  benefit  of  sprinkler  protec- 
tion on  account  of  the  low  pressure  of 
the  city  water  supply  and  the  cost  of 
introducing  auxiliarv  elevated  tank 
supply. 
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To  solve  this  difficulty  the  Grinnell 
improved  booster  pump  sprinkler  sys- 
tem, in  which  an  automatic  electric 
pump  is  utilized  to  build  up  any  re- 
quired pressure  and  maintain  it  indefi- 
nitely is  described.  The  pumps  of  the 
new  system  are  practically  the  same  as 
those  of  any  single  source  sprinkler 
system  supplied  by  city  water,  except 
that  the  whole  pump  unit  is  cut  into  the 
system  between  city  connection  and  the 
main  riser,  the  capacity  of  the  pumps 
being  determined  by  the  size,  construc- 
tion and  contents  of  the  building  to  be 
protected.  The  pump  takes  suction  di- 
rectly from  the  water  main,  builds  up  the 
pressure  into  sprinkler  system  of  the 
required  amount  and  stops  working,  au- 
tomatically, resuming  operation  as  soon 
as  built  up  pressure  falls  appreciably 
anywhere  in  the  system. 
■  Where  the  American  District  Tele- 
graph Supen-isory  Service  is  available 
every  one  of  the  Grinnell  improved  sys- 
tems can  be  periodically  operated  by 
means  of  a  special  valve  and  certain 
supervisory  instruments  demonstrating' 
the  prompt  operations  and  the  condition 
of  the  apparatus. 

STAMP    TRUCKMIXER 

The  Stamp  Truckmixer,  manufac- 
tured by  the  Truckmi.xer  Co.,  is  a  con- 
crete mixer  mounted  on  a  truck  in 
place  of  the  truck  body.  The  ordinary 
batch  body  with  its  hoist  is  replaced 
with  a  specially  constructed  frame 
which  fastens  onto  the  chassis  and  sup- 
ports a  concrete  mixing  drum.  The 
power  formerly  used  to  operate  the 
hoist  is  transferred  to  the  drum,  mak- 
ing a  direct  and  efficient  drive. 

The  entire  mixer,  with  its  mechan- 
ism, has  fewer  parts  than  the  ordinary 
dump  body  and  hydraulic  hoist.  Stone, 
sand,  cement  and  water  are  put  into 
the  drum  direct  from  bins  and  the  truck 
is  hauled  to  the  site  for  concreting 
roadway  or  other  structures.  Mixing 
is  preferably  done  on  the  final  stretch, 
just  before  discharging.  When  it  ar- 
rives at  the  place  of  laying  the  con- 
crete, the  truck  is  turned  around  and 
backed  up— the  mixed  batch  is  dis- 
charged by  gravity  into  a  chute  which 
delivers  the  material  to  the  rear  of  the 
truck,  and  as  it  moves  forward,  the 
chute  spreads  the  concrete  so  that  only 


a     minimum     of     hand     spreading     is 
necessary. 

The  Truckmixer  eliminates  the  pav- 
ing mixer,  with  its  crew  of  wheelers 
and  operators.  It  takes  considerably 
less  time  to  discharge  the  mixed  con- 


ferent  sizes  and  patterns,  with  displace- 
ments of  610  to  2,200  cubic  feet  per 
minutp 

HOISTS    FOR    TUXXEL,     SHAFTS 

The    S.    Flory    Manufacturing    Com- 


crete  than  to  dump  two  or  three  batches  Pany,  Bangor,  Pa.,  supplied  five  electri- 

into  the  mixer  skip.    There  is  no  mixer  cally  driven  shaft  hoists  for  the  Shan- 

to    limit    the    output   and    even    if    the  daken  tunnel.    These  hoists  are  specially 

length  of  haul  is  reducd,  the  trucks  can  designed  for  shaft  operation  and  are  of 

make  more  trips.  the  same  type  as  those  supplied  by  the 

DRY  VACUUM  PUMPS  Flory   Co.   to  a   number  of   other   con- 

The  double  cylinder,   steam  and   belt  tractors  on  the  Catskill  Aqueduct  work 

driven  WA-61  and  WG-61  dry  vacuum  for  shafts  on  tunnel  contracts.     Two  of 

:>umps    manufactured    liy    the    Sullivan  these   hoists   have   drums    54   inches   in 

Machinery    Co.   are   built    in   capacities  diameter  and  66  inches  long  , while  three 

ranging  from  300  to  1,600  cubic  feet  dis-  of  them  have  drums  54  inches  in  diam- 

placement  per  minute.  eter  and  48  inches   long,  the  length  of 


DISCHARGE 


STEAM-DRIVEN    VACUUM    PUMP.    SHO  WING    VACUUM    CYLINDER    WITH 
WHICH    SOME    SIZES    ARE    PROVIDED 

One  of  their  principal  features  is  the    the  drum  being  determined  by  the  depth 


.Sullivan  improved  wafer  type  valve.  It 
is  compact,  low  in  lift,  lignt  in  weight, 
indestructable,  requires  no  attention,  is 
noiseless  in  operation,  and  functions  un- 
dc"  exceedingly  low  pressures. 

The  pumps  are  built  on  the  inter- 
changeable part  system,  and  are  of  the 
center  crank  pattern  with  main  bearings, 
crank  shafts  and  fly  wheels  at  one  end 
and  steam  and  vacuum  cylinders  at  the 
opposite  end.  The  vacuum  cylinder,  bar- 
rel, and  head,  are  completely  surrounded 
by  water  jackets.  The  valves  are  em- 
ployed in  multiples  of  relatively  small 
size  and  the  vacuum  cvlinder  is  lubri 


of  the  shafts.  The  drums  are  keyed  to 
the  shafts  and  bolted  to  the  gears.  Each 
drum  is  equipped  with  two  differential 
brake  bands  lined  with  asbestos  blocks 
so  connected  that  one  of  the  bands  has 
contact  in  each  direction  of  rotation, 
both  of  them  handled  through  one  oper- 
ating lever,  which  is  inserted  in  a 
notched  quadrant  with  thumb  latch. 
The  hoists  with  the  smaller  drums  are 
driven  through  113  h.  p.  motors  and 
those  with  the  larger  drums  through  150 
h.  p.  motors,  the  motors  being  General 
Electric  make,  type  ITC,  reversing  and 
equipped   with  drum   controllers  of  the 


cated  by  a  high  grade  sight  feed  cylin-    semi-magnetic  type. 

der  lubricator,  which  will  contain  enough        -■\n    important    feature    of    the    hoist 

oil   for  several  days'   run.     The  pumps    construction  is  in  the  design  of  the  drum 


are  either  belt  driven,  steam  driven,  sim- 
ple or  duplex,  and  are  made  in  13  dif- 


MIXING 


CONCRETE    DURING    TP.ANSP   ORTATION,  USUNG  AUTOMOBILE 
EXCESS   POWER 


bearings.  The  ribs  of  these  bearings  are 
heavily  reinforced,  and  the  bearing  cap 
has  a  slot  machined  in  same  over  which 
there  is  fitted  a  heavy  steel  U  bolt  which 
passes  over  the  slot  and  through  the 
body  of  the  bearing  housing  down  into 
the  concrete  foundation.  The  object  of 
this  type  of  construction  is  to  maintain 
perfect  drum  shaft  alignment,  as  the 
principal  stress  is  the  tendency  to  lift 
the  shaft  out  of  its  bearing. 

Hoists  of  practically  the  same  design 
were  supplied  by  the  Flory  Co.  to  Mason 
&  Hanger  Co.  for  their  contracts  on 
the  Moodna  tuimel,  their  New  York 
City  pressure  tunnel,  Pittsburgh  Con- 
tracting Co.  for  their  New  York  City 
pressure  tunnel.  Oscar  Daniels  Co.  for 
their  Cornwall  tunnel  and  Flynn- 
O'Rourke  Co.  for  the  shafts  on  the 
Montague  Street  East  River  tunnel. 

All  of  these  hoists  were  operated  con- 
tinuously 24  hours  a  day  and  finished 
their  jobs  in  such  good  condition  that 
most  of  them  have  been  sold  to  coal  min- 
ing companies  throughout  the  country 
and  are  now  installed  in  these  mines 
handling  coal. 
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N.  Y.  Stock  Exchange  Foundations 

Deep  general  excavation  in  quicksand  and  foundations  for  interior  columns 
of  tall  steel  building  extension  made  inside  permanent  sectional  concrete  cof- 
ferdam 40  feet  high,  consisting  of  wall  column  piers  sunk  to  bed  rock  by 
pneumatic  caisson  process  and  temporarily  braced  with  4  tiers  of  compound 

12  X  12-inch  cross  lot  braces. 


The  Zlstory  steel  frame  addition  being  built 
to  the  Stock  Exchange,  New  York,  is  trapezoidal 
in  plan  with  fronts  of  about  141  feet  on  Wall 
street,  97  feet  on  New  street,  60  feet  on  Broad 
street  and  153  feet  on  the  south  side,  adjacent 
to  the  old  Stock  Exchange  building.  It  has 
three  basements  below  curb  level,  the  floor  of 
the  lowest  being  63  feet  below  the  curb.  The 
substructure  is  built  on  solid  rock  at  an  average 
depth  of  about  65  feet  below  the  curb  and  about 


sure  of  water  and  quicksand,  the  concrete  piers 
for  the  wall  columns  for  three  sides  of  the  build- 
ing were  designed  to  form  a  continuous  water- 
tight structure,  7  feet  thick,  extending  about  40 
feet,  from  a  little  above  ground  water  line  to  a 
little  below  the  original  surface  of  the  rock  on  the 
three  street  sides  of  the  lot,  and  joining  the  simi- 
lar construction  of  the  existing  building  on  the 
fourth  side  of  the  lot. 

This  formed  a  complete  watertight  enclosure  in 


WALL  CAISSONS  CONCP.ETED  AND  STRIPPED  READY    FOR    .SINKING 


45  feet  below  ground  water  level.  The  soil  con- 
sisted of  about  55  feet  of  clay,  sand  and  quicksand 
and  8  to  10  feet  of  hardpan  overlying  approxi- 
mately horizontal  sound  rock,  the  surface  of 
which  pitched  about  5  feet  in  the  length  of  the 
building. 

CONTINUOUS  WATERTIGHT  FOU.NDATION   STRUCTURE 

In  order  to  carry  the  foundations  to  rock,  to 
exclude  water,  and  to  provide  the  massive  retain- 
ing walls  to  resist  the  unbalanced  external  pres- 


which  it  was  easy  to  excavate  down  to  the  sur- 
face of  the  rock  in  the  open  and  avoid  the  trouble 
from  quicksand,  the  danger  of  undermining  the 
adjacent  streets,  and  the  expense  of  pumping. 
This  has  been  successfully  accomplished  by  the 
contractors,  the  Underpinning  and  Foundation 
Co.,  who  built  the  piers  for  the  foundation  col- 
umns in  pneumatic  caissons  sunk  separately  and 
subsequently  connected  by  massive  concrete 
joints  that  bonded  them  together  and  made  a  con- 
tinuous watertight  construction. 
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There  are  ten  rectangular  wall  caissons  7  feet 
thick.  40  feet  high  and  from  20  to  29  feet  in 
length,  and  one  special  caisson  21  feet  long  with 
a  width  of  11  feet  to'tnable  its  walls  to  clear  two 
old  cylindrical  piers  6  feet  in  diameter  near  the 
center  line  of  the  location  of  this  caisson. 

CAISSONS    AND    DERRICKS    SERVING   THEM 

After  the  building  that  formerly  occupied  the 
site  had  been  removed,  four  stiff-leg  derricks  with 
wooden  booms  about  60  feet  long  were  installed 
to  command  the  site  and  portions  of  the  adjacent 
street  and  to  handle  materials  and  plant  in  and 
out  of  the  lot.  Three  of  the  derricks  were  equipped 
with  Lidgerwood  double-drum  skeleton  steam 
operated  hoisting  engines  and  were  provided  with 
Terry  &  Tench  fittings.  All  of  them  were  installed 
at  approximately  street  level,  three  of  them  being 
supported  on  sets  of  three  20-inch  I-beams  40  feet 
long  spanning  the  corners  of  the  lot  and  provid- 
ing for  working  clearance  underneath.  The 
fourth  derrick  was  supported  on  a  falsework 
tower  made  with  four  15-inch  steel  pipe  piles  40 
feet  long,  driven  to  hardpan  without  removing  the 


The  walls  of  the  working  chamber.  3  feet  4 
inches  thick  at  the  top,  were  offset  on  the  inner 
faces  to  a  thickness  of  about  10  inches  at  the  bot- 
tom, where  they  were  protected  by  8x8x  j4-inch 
steel  angles  forming  the  cutting  edge.  They  were 
reinforced  by  vertical,  horizontal  and  inclined  34- 
inch  bars  extending  above  the  roof  of  the  work- 
ing chamber.  Each  caisson  was  provided  with  a 
central  vertical  air  shaft  3  feet  in  diameter  with 
two  3-inch  low  pressure  and  two  1 '2-inch  high 
pressure  air  pipes  and  two  13'2-incJi  air  vent  pipes. 

The  end  walls  of  the  caissons  were  made  the 
same  as  the  side  walls,  but  on  their  inner  faces 
there  was  built  a  trapezoidal  core  in  cross  section, 
that  formed,  in  the  concreted  pier,  a  semi-horizon- 
tal recess  18  inches  wide  reaching  from  the  roof  of 
the  working  chamber  to  the  top  of  the  caisson. 

EXCAVATING   .\ND   CONCRETING 

The  caissons  were  well  braced  and  concreted  to 
their  full  height  in  three  courses,  requiring  a  total 
amount  of  about  3.200  cubic  yards  of  concrete, 
mixed  in  a  1-vard  Ransome  machine. 
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core  that  entered  freely  through  the 
open  lower  end. 

The  wooden  inner  forms  for  the 
working  chambers  of  the  pneumatic 
caissons  were  built  at  the  contrac- 
tor's yards  and  delivered  in  halves 
by  motor  trucks.  They  were  assem- 
bled in  position  at  the  bottom  of  the 
general  excavation,  which  was  car- 
ried down  below  the  old  cellar  floor 
to  a  depth  of  about  20  feet  below  the 
curb,  approximately  to  ground  water 
level.  The  exterior  forms  of  3-inch 
vertical  planks,  spiked  to  external 
horizontal  transverse  screw  end  ■}4'- 
inch  tie  rods  about  2  feet  apart  in 
tiers  4  feet  apart  vertically. 


BRACES.       CROSSES    INDI- 


VERTICAl,  CROSS  SECTION  AA  THROUGH  BASEMENT 
STORIES    SHOWING    TEMPORARY    CAISSON    BR.ACING 
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COMPLETED  EXCAVATION  AND  BRACIX 

As  there  was  little  room  on  the  lot  for  carrying 
on  the  construction  operations  and  none  at  all  for 
storage  of  materials,  the  work  was  somewhat 
hampered  by  the  necessity  of  delivering  aggre- 
gate daily  from  the  contractor's  yards  and  from 
the  dealers.  The  excavated  material  from  the  lot 
was  shoveled  by  hand  into  buckets  hoisted  b}-  the 
derricks  and  dumped  directly  into  trucks  on  small 
working  platforms  at  street  level  just  outside  the 
building  line. 

During  the  day  the  trucks  were  dumped  at  the 
foot  of  Wall  street,  less  than  half  a  mile  away,  but 
at  night  this  dump  was  not  available  and  the  ma- 
terial excavated  then  had  to  be  hauled  several 
miles  to  a  dump  on  Long  Island.  This  require- 
ment and  the  congestion  of  traffic  and  crowded 
streets  caused  considerable  delay  and  expense 

As  it  was  necessary-  to  avoid  any  obstructions 
to  cither  street  or  sidewalks  adjacent  to  the  builr 
ing,  the  contractors  provided  heavy  platforms  on 
three  sides  of  the  building  about  15  feet  wide  and 
12  feet  above  the  curb,  which  protected  the  side- 
walk and  were  strong  enough  to  carry  a  load  of 
300  pounds  per  square  foot,  thus  enabling  them  to 
be  used  for  storage,  for  small  shops  and  for  offices 
that  commanded  the  work  and  caused  no  ob- 
struction. 

CAISSON    sINKINi; 

Alternate  caissons  were  sunk  in  the  usual  man- 
ner by  a  crew  of  about  25  sand  hogs  in  each  of 
three  8-hour  shifts  daily,  thus  carrying  on  tin- 
work  continuously  until  the  caissons  were  sunk 
from  3  to  6  inches  below  the  surface  of  the  rock, 
which  was  leveled  to  receive  them  by  drilling  and 
blasting.  The  caissons  were  sunk  and  concreted 
imdcr  a  maximum  air  pressure  of  about  25  pounds 
above  atmospheric. 

1  he  forms  for  the  working  chamber  of  caisson 
No.  6,  11  feet  wide,  enclosed  and  cleared  the  up- 
per end  of  the  pair  of  old  cjdindrical  concrete 
foundation  piers  that  were  removed  as  the  cais- 
son was  sunk.  Eight  other  similar  piers  encoun- 
tered in  the  lot  near  the  south  wall  of  the  build- 
ing and  elsewhere  were  removed  as  the  open  ex- 
cavation was  made  around  them.  These  piers, 
which  had  been  sunk  to  rock  about  20  years  ag(! 
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by  Jcihn  F.  O'Rourke  with  the  pneumatic  caisson 
process,  were  in  excellent  condition  and  were  still 
enclosed  by  the  vertical  wooden  staves  attached 
to  inside  horizontal  angle  rings  originally  placed 
there  for  the  caisson  forms  or  cofferdams.  Holes 
were  drilled  through  the  staves  and  into  the  con- 
crete, and  the  latter  was  blasted,  the  staves  acting 
as  a  sort  of  protection  to  prevent  the  concrete 
from  flying.  After  the  concrete  was  broken  up  it 
and  the  staves  were  removed  without  difficulty. 
On  the  New  street  side  of  the  lot  there  existed 
a  similar  cylindrical  concrete  pier,  8  feet  in  diam- 
eter, which  was  preserved  to  form  a  portion  of  the 
permanent  retaining  wall  there,  as  it  was  fortu- 
nately located  on  the  center  line  of  the  new  cais- 
sons that  were  subsequently  bonded  to  it  in  the 
same  manner  in  which  they  were  connected  to 
each  other  with  vertical  keys  concreted  into  re- 
cesses cut  in  the  surface  of  the  old  pier. 

BONDING    CAI.SSONS    TOGETHER 

The  caissons  were  sunk  with  a  clearance  of  2 
feet  between  their  adjacent  ends,  and  after  their 
sinking  had  been  completed  wooden  sheet  piles 
were  driven  on  the  inner  and  outer  faces  of  the 
caissons  across  the  openings  between  them  and 
the  material  between  them  was  excavated  to  a 
depth  of  5  feet  and  the  exterior  wooden  forms 
that  had  been  allowed  to  remain  on  the  ends  of 
the  caisson  wdien  the  side  forms  were  removed 
before  sinking  were  cut  away  together  with  the 
core  boards  previously  mentioned  in  the  ends  of 
the  caissons,  leaving  the  recesses  in  the  ends  of 
the  adjacent  caissons  opening  into  the  space  be- 
tween the  caissons. 


AIR   LOCKS   ON   CAISSONS    BEING    SUNK    THIioUGH 
QUICKSAND    TO    BED    ROCK 
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A  steel  air  shaft  was  set  in  the  center  of  the 
space  between  the  caissons  and  was  concreted 
into  a  concrete  slab  filling-  all  the  space  around 
it  up  to  the  surface  of  the  ground.  An  air  lock 
was  installed  on  the  top  of  the  air  shaft,  air  pres- 
sure applied,  and  the  materials  between  the  cais- 
sons excavated  under  pressure,  the  ends  of  the 
caisson  forms  being  removed  and  the  space  be- 
tween the  caissons  sheeted  on  each  side  as  the 
excavation  progressed  to  hardpan,  where  it  ter- 
minated and  the  whole  of  the  shaft  thus  produced 
was  concreted  under  air  pressure,  the  concrete 
extending  into  the  recesses  in  both  caissons  and 
forming  a  bonded  joint  between  the  two. 

Where  the  south  ends  of  caissons  No.  1  and  No. 
11  abut  against  the  wall  of  the  old  Stock  Exchange 
building  vertical  recesses  12  inches  deep  and  5 
feet  wide  were  cut  in  the  face  of  the  old  building 
caisson  opposite  the  end  of  the  new  caisson,  air 
locks  installed,  and  the  material  underneath  ex- 
cavated, and  the  cuts  in  the  old  caissons  were  ex- 
tended downward  to  hardpan  and  subsequently 
concreted  to  form  joints  there  similar  to  those  be- 
tween the  new  caissons. 

A  similar  joint  was  made  between  the  old  8- 
foot  cylindrical  pier  and  the  adjacent  new  cais- 
sons Nos.  1  and  2,  thus  completing  the  continu- 
ity of  the  watertight  construction  around  all  four 
sides  of  the  lot. 

OPEN  EXCA\  ATIOX  OF  DR.\I.N'ED  QUICKSAND 

After  the  completion  of  the  wall  caisson,  the  en- 
tire area  of  the  lot  enclosed  between  them  was 
excavated  down  to  hardpan  without  difficulty 
from  water  or  quicksand.  As  no  water  entered 
through,  between,  or  under  the  caissons,  the  small 
amount  contained  originally  in  the  soil  was  easily 
removed  by  a  6-inch  centrifugal  pump  with  its 
suction  in  a  sump  maintained  a  few  feet  below  the 
bottom  of  the  progressive  excavation,  and  thus 
drying  the  soil  so  that  it  lost  its  quicksand  char- 
acter and  was  easily  handled  by  pick  and  shovel. 

TEMPORARY  WALL  BRACING 

As  the  excavation  progressed  the  exterior  pres- 
sure on  the  caissons  was  resisted  by  horizontal 
cross-lot  bracing  consisting  of  sets  of  longitudinal, 
transverse,  and  diagonal  12  x  12-inch  timbers  in 
four  successive  tiers  supported  at  intersections 
on  vertical  posts,  and  arranged  to  clear  the  steel 
framework  subsequently  erected. 

The  first  tier,  about  25  feet  below  the  curb,  en- 
gages the  inner  faces  of  the  caissons  near  their 


upper  ends  and  was  put  in  place  as  soon  as  the 
excavation  had  been  made  a  few  feet  below  it  so 
as  to  allow  headroom  for  working  clearance  under 
the  braces. 

After  the  excavation  had  been  carried  about 
13  feet  farther,  a  second  tier  was  installed  and 
subsequently  the  third  and  the  fourth  tiers  8 
feet  and  10  feet  lower,  respectively,  the  lower  tier 
being  about  6  feet  above  the  cutting  edges  of 
the  caissons. 

The  braces  were  made  in  sections  of  conveni- 
ent length  with  staggered  butt  joints  without 
framing,  cutting,  or  much  bolting,  and  the  braces 
were  adjusted  by  pairs  of  folding  steel  wedges 
2  inches  wide,  driven  between  pairs  of  steel  bear- 
ing plates  separating  the  ends  of  timbers  and  the 
faces  of  the  caissons. 

It  was  assumed  that  the  caissons  would  be  sub- 
jected to  an  unbalanced  pressure  equal  to  the 
full  theoretical  hydrostatic  pressure  on  the  exte- 
rior face  of  the  caissons,  and  the  timbers  were 
proportioned  for  a  working  strain  of  5,000  pounds 
per  square  inch.  They  contained  in  all  about 
300,000  feet  B.  M.  of  timber,  which  was  unin- 
jured and  will  have  a  high  salvage  value  after  it 
is  removed  when  the  steel  framework  has  been 
put  in  place  and  the  lower  floors  built  and  brought 
to  bearing  against  the  caissons  so  as  to  serve  as 
permanent  bracing  for  them,  releasing  the  tim- 
ber in  the  temporary  timber  construction. 

Sidewalk  vaults  about  12  feet  wide  will  be  built 
above  the  tops  of  the  caissons,  and  the  earth  in 
the  street  will  be  retained  there  during  construc- 
tion by  about  8,000  square  feet  of  3-inch  tongue 
and  groove  sheet  piles,  25  feet  long,  driven  by  a 
No.  3  McKiernan-Terry  steam  hammer.  The 
piles  will  be  driven  against  the  existing  brick 
walls,  which  will  then  be  removed  and  new  per- 
manent walls  built  in  their  place.  This,  however, 
will  not  be  done  until  the  steel  framework  for 
the  buildijig  has  been  erected  to  the  second  floor 
above  street  level  so  as  to  afford  reaction  for 
bracing  the  old  walls. 

The  principal  mechanical  equipment  installed 
on  the  job  bv  the  contractors  included  Ingersoll- 
Rand  BCR  jackhammer  drills,  and  Denver  Rock 
Drill  Company's  Waugh  hammer  drills,  6  Matson 
air  locks,  about  250  tons  of  2-ton  cast  iron  ballast 
blocks  for  sinking  the  caissons  and  the  usual 
equipment  of  miscellaneous  plant  and  small  tools. 

The  work  has  been  executed  bv  Marc  Eidlitz 
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&  Son,  Inc.,  general  contractors,  with  a  maximum 
force  of  75  to  100  men  under  the  direction  of  W. 
P.  McKibben,  general  superintendent,  and  S.  G. 
Brett  and  H.  Williams,  engineers.  Trowbridge 
&  Livingston  are  the  architects  of  the  building 
and  Daniel  P.  Moran  is  consulting  engineer. 


San  Francisco  Bay  Bridge 

The  agitation  for  a  bridge  across  San  Francisco 
bay  has  finally  reached  the  definite  point  of  a 
preliminary  report  by  two  engineers  of  national 
reputation,  John  V.  Davies  and  Ralph  Modjeski. 
These  engineers  were  employed  by  a  bridge  com- 
mittee appointed  by  San  Francisco,  Alameda  and 
San  Mateo  counties  and  others,  to  report  upon 
the  feasibility  and  best  general  plan  of  connecting 
San  Francisco  with  the  cities  across  the  bay  by 
tunnel  or  bridge  for  carrying  both  railway  and  the 
vehicular  traffic. 

After  a  preliminary  investigation  of  several 
days,  these  engineers  recommended  a  combina- 
tion structure  consisting  of  about  3,500  feet  of 
subaqueous  tunnel  crossing  the  channel  and  ris- 
ing by  a  long  incline  to  a  bridge  about  12,000 
feet  long  over  shallow  water,  which  bridge  is 
succeeded  by  3,000  feet  of  pile  trestle  and  this  in 
turn  by  about  12,000  feet  of  fill. 


The  engineers  call  attention  to  the  fact  that 
this  project,  if  carried  out,  will  be  a  unique  struc- 
ture. The  entire  crossing  might  possibly  be  made 
in  tunnel  but  it  is  extremely  questionable  whether 
it  would  be  practicable  to  ventilate  a  tunnel  the 
length  of  this,  through  which  automobiles  will 
be  passing  and  contributing  gasoline  tumes.  A 
preliminary  estimate  of  cost  is  given  as  $40,000,- 
000,  which  is  believed  to  be  ample  to  cover  pre- 
liminary surveys,  engineering,  construction,  in- 
terest on  money  during  the  construction  period 
and  all  other  items.  The  engineers  suggest  that 
charges  be  made  of  5  cents  per  passenger  and 
75  cents  per  vehicle,  which,  with  tolls  from  rail- 
road, freight,  electric  ducts,  etc.,  should  bring  in 
over  $1,500,000  the  first  year,  increasing  to  $3,- 
630,000  the  fifth  year  and  continuing  to  increase 
thereafter.  Their  estimate  would  indicate  that 
the  interest  charges  on  the  utility  would  not  be 
earned  until  the  fourth  year  of  operation,  but 
thereafter  the  returns  should  be  fairly  satisfactory 
and  initial  deficits  made  good.  This  calculation 
is  made  with  the  assumption  that  the  project  will 
be  constructed  as  a  private  enterprise,  but  the  en- 
gineers are  of  the  opinion  that  it  should  without 
question  be  ultimately  acquired,  owned  and  con- 
trolled as  a  municipal  one. 


•      * 


The  Waste  ol  Water  in  Detroit 


Result  of  a  study  of  consumption,  including  Pitometer  survey  and  meter- 
age record  of  a  city  that  is  98  per  cent  metered,  extending  over  several  years. 
Domestic,   commercial,   and  municipal  consumption  by  day  and  night. 


For  a  number  of  years  the  water  department  of 
Detroit  has  been  making  a  special  study  of  the 
matter  of  water  waste.  At  first  this  was  confined 
largely  to  house  to  house  inspection,  but  begin- 
ning with  1914  metering  was  extended  to  include 
practically  all  consumers.  In  May,  1919,  when 
nearly  100  per  cent  of  the  services  had  been  me- 
tered and  the  consumption  was  still  found  to  be 
high,  the  Pitometer  Company  was  employed  to 
conduct  a  water  waste  survey  of  the  distribution 
system  of  the  city.  This  survey  is  still  being  con- 
tinued, five  of  the  seven  sections  into  which  the 
city  is  divided  having  been  completely  surveyed 
by  May  of  this  year,  and  about  50  per  cent  of  the 
sixth  section. 

There  are  several  reasons  why  information  con- 
cerning consumption  and  waste  of  water  in  De- 
troit should  be  of  unusual  interest.  The  system 
was  installed  nearlv  100  years  ago  and  pipes  laid 
eighty  years  ago  are  still  in  service ;  98  per  cent 
of  all  active  service  connections  are  now  metered; 
the  system  is  a  direct-pressure  one  and  hourly  rec- 
ords of  consumption  are  therefore  available;  it  is 
the  largest  city  in  the  United  States  that  has  near- 
ly all  of  its  connections  metered;  and  the  entire 
supply  used   for   domestic   purposes   is   obtained 

♦Ab.stract  of  a  paper  before  the  American  Water 
Works  Association  by  George  H.  Fenkell,  General  Man- 
ager  of   Water  Department.t 


from  the  public  system,  the  water  available  from 
wells  being  negligible. 

The  distribution  system  contains  1,480  miles  of 
cast  iron  pipe  from  4  to  48  inches  diameter  and  3 
miles  of  48-inch  steel  pipe. 

A  reservoir  was  used  until  1887,  when  it  was 
discontinued  and  since  then  the  system  has  been 
operated  as  a  direct-pressure  one.  Since  1913  all 
water  pumped  has  been  metered  at  the  pumping 
station;  in  calculations  made  before  1913  allow- 
ance was  made  for  pump  slip. 

In  1882  the  per  capita  consumption  was  given  as 
120'gallons  a  day  and  as  209  gallons  in  1887.  By 
1891  this  had  fallen  to  about  150  gallons.  The 
marked  decrease  from  the  high  consumption  rate 
in  1887  was  due  to  at  least  three  causes — the  use 
of  meters  (although  the  number  set  was  small), 
careful  inspection  of  premises,  and  the  elimination 
of  waste  at  the  pumps.  In  explanation  of  the  last 
it  may  be  said  that  the  pumps  were  two  of  24,000,- 
000  gallons  capacity  each  and  that  during  a  con- 
siderable part  of  the  time  the  capacity  of  the 
pumps  when  working  at  minimum  speed  was 
greater  than  that  needed  to  supply  the  city,  and 
large  quantities  of  water  were  allowed  to  flow 
back  into  the  suction  well.  The  introduction  o( 
by-passes  permitted  the  capacity  of  the  pumps  to 
be  changed  at  will  to  12,000,000  gallons  per  day. 
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WASTE  SURVEY 

Much  of  the  information  was  obtained  from 
the  Pitometer  survey.  The  total  number  of  serv- 
ice leaks  found  by  this  survey 'in  80  per  cent  of  the 
area  of  the  city  surveyed  up  to  May  1,  1920,  was 
447,  wasting  approximately  10.000  gallons  per  day 
for  each  service:  116  were  found  to  be  wasting 
about  23,300  gallons  each. 

!The  survey  had  located,  uncovered  and  stopped 
leaks  in  mains  amounting  to  2,533,000  gallons  per 
day.  Altogether  the  survey  had  stopped  under- 
ground leaicj  from  all  causes  amounting  to  about 
7,000,000  gallons  a  day.  About  one-half  of  all  the 
mains  in  the  city  and  80  per  cent  of  the  population 
are  included  in  the  area  surveyed  and  it  seems 
probable,  therefore,  that  when  the  survej-  has  been 
completed  10,000,000  gallons  of  underground  leaks 
per  da}-  will  have  been  stopped. 

The  purpose  of  the  survey  was  not  only  to  lo- 
cate and  stop  underground  leaks  in  mains  and  ser- 
vices, but  also  to  check  up  all  industrial  consum- 
ers and  discover  unauthorized  use  of  unmetered 
water.  It  included  a  field  test  of  all  meters  larger 
than  three  inches  in  diameter.  Each  of  the  seven 
sections  of  the  city  was  divided  into  as  many  dis- 
tricts for  individual  study  as  was  made  conveni- 
ent b}'  the  location  and  size  of  the  larger  mains 
of  the  distribution  system ;  120  districts  have 
been  measured  to  date  and  permanent  gaging 
points  established  in  each  district  for  the  future 
control  of  waste.  The  total  minimum  night  rate 
in  the  districts  measured  amounts  to  86  gallons 
per  capita  per  day. 

In  spite  of  the  fact  that  98  per  cent  of  the  serv- 
ices were  metered,  in  many  instances  the  rates  of 
flow  were  so  high  as  to  indicate  heavy  leakage 
and  vet  no  leaks  of  mains  or  services  were  found 


to  exist.  Here  house  to  house  inspections  were 
made  and  these  high  rates  were  found  to  be 
caused  by  leaking  plumbing  fixtures. 

]\Ieters  larger  than  three  inches  to  the  number 
of  356  have  been  tested  and  in  many  cases  under- 
registration  has  been  found  and  repaired.  So  far 
no  unauthorized  use  of  water  has  been  discov- 
ered, which  may  be  accounted  for  in  part  by  the 
metering  of  many  fire  lines  and  the  careful  in- 
spection of  the  remaining  fire  lines. 

The  survey  revealed  four  broken  mains  leaking 
562.000  gallons  a  day,  twelve  joint  leaks  of  861,000 
gallons  per  day,  three  open  blow-offs  flowing  800,- 
000  gallon?,  two  blown  plugs  190,000  gallons, 
three  valves  with  bad  stutnng-box  leaks  85.000 
gallons,  and  two  defective  fire  hydrants  leaking 
35.000  gallons :  a  total  of  2,533,000  gallons  per  day. 
Leaks  were  found  in  116  service  pipes  caused  by 
broken  pipes,  abandoned  services  and  blown  cor- 
poration cocks,  the  total  leakage  from  which  was 
2,704,000  gallons  per  dav.  This  gives  a  total 
leakage  of"6,892,000  gallons. 

AN.\LYSIS    OF    CONSUMPTION 

A  large  part  of  Mr.  Fenkell's  paper  is  devoted 
to  figures  and  calculations  based  upon  meter 
measurements,  pump  records  and  other  data  and 
assumptions.  In  using  meter  records  an  allow- 
ance of  5  per  cent  was  made  for  under-registra- 
tion  of  meters. 

The  number  of  metered  domestic  accounts  was 
arri\ed  at  by  subtracting  from  the  accounts 
where  meters  were  1)<2  inches  or  smaller  the  num- 
ber of  commercial  accounts  as  determined  by 
careful  examination  of  the  city  directorv.  The 
amount  furnished  2,985  domestic  flat-rate  ac- 
counts is  estimated  by  allowing  1,000  gallons  for 
everv  five  cents  of  flat-rate  revenue. 
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It  was  estimated  that  the  total  amount  of  water 
furnished  for  municipal  purposes  was  1/.44  gal- 
lons per  capita  per  day,  or  13  per  cent  of  the  total 
quantity  of  water  consumed  within  the  city  limits. 
This  includes  0.39  gallons  furnished  free  to  char- 
itable  institutions   and   0.95    at   one-half   rate   to 
other  charitable  institutions.     Flooding  trenches 
is  charged  with  7  cubic  feet  per  lineal  foot  for 
200  miles  of  trench.    !The  estimates  for  paving, 
sprinkling  and  flushing  streets,  and  for  flushing 
sewers  are  based  on  data  furnished  by  the  depart- 
ment of  public  works.  Other  public  consumption  is 
that  in  the  42  engine  houses,  15  ladder  houses,  11 
police  buildings,  5  parks,  libraries,  public  schools, 
etc.  The  Pitometer  Company  foimd  the  average 
daily  consumption  of  unmetered  park  fountains 
to  be  45,000  gallons.  The  continuous  flow  sanitary 
drinking  fountains   were  estimated  to  use   1,100 
gallons  per  day  each.  Eight  skating  ponds  were 
estimated  to  use  80,000  cubic  feet  a  season  each.  A 
careful  estimate  gave  30,(>44,000  gallons  of  water 
as  the  amount  used  in  extinguishing  fires.    From 
these  and  various  measurements  and  assumptions 
the  table  of  consumption  given  herewith  was  pre- 
pared.   It  is  known  that  considerable  amounts  are 
used  that  are  not  included  in  the  table,  such  as 
for  extinguishing  fires  in  coal  piles,  street  sprink- 
ling wagons  in  the  business  district  and  street 
sprinkling  of  car  tracks  by  the  street  railway. 

The  CoiiNiiiiiiitioii   of   ^^at«^^  in   Detroit 

Gallons 
Domestic  Per  Capita  Per  Day 

131,692  Metered  accounts    46.48 

2,985  Flat-rate  accounts    4.23 

Service  connection  leaks 5.45 

COMMERCWL  56.16 

1,219  Industrial  plants  and  railroads..  42.77 

7,416  .'\ccounts — stores,    etc 6.42 

Building  construction    U.21 

49.40 

VILLAGES   A.ND    OuTSIDE    TERRITORY 

25  Accounts — villages    9.62 

14  .\ccounts — factories    3.53 

Municipal  ^ 

Flooding  trenches  0.16 

Paving   0.27 

Sprinkling  and  flushing  streets. . .  0.53 

Flushing  sewers 0.02 

42  Engine  houses 0.05 

15  Ladder  houses  0.03 

11  Police  buildings  0.11 

38  Parks  and  boulevards   7.23 

12  Park   fountains    0.56  ^ 

.300  Drinking  fountains    2.87  O 

S  Skating  ponds 0.01  « 

14   Public  libraries    0.01  SI 

161  Public  schools   3.01  < 

75   Private   schools    0.55  t 

35   Public  buildings    0.67  < 

62  Charitable  institutions  '^ 

32  Free  0..39  J 

30  Hal  f  rate  0.95  •■ 

Fires   n.  12  w 

17.44    i 

Water  Works  <5 

Leaks  in  mains   3.26 

Flushing  mains    0.72 

3.98 

140.14 
Lnaccounted  for 4.35 

Average  per  capita  consumption  per  dav 
determined  by  Venturi  meter  meas- 
urement July  1,  1920,  to  .April  30,  1921  144.50 
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ISstiiiiute    of    the    Daily    Per    C'ai>ita    Con  .Mimptioii   of 
Water  Used  at  .Night  Rate  lor  Public  Puriiuse.-s 

Municipal 

Gallons 

Gallons  Per  Day 

Per  Day  Per  Capita 
Per  Capita    at  Night  Rate 

Flooding  trenches 0,16  0.00 

Paving 0.27  0.00 

Sprinkling  and  flushing  streets   . .     0.53  0.53 

Flushing  sewers    0.02  0.00 

Engine  houses   0.05  0.025 

Ladder  houses  0.03  0.015 

Police  buildings   0.11  0.11 

Parks  and  boulevards 7.22  4.00 

Park  fountains   0.56  0.56 

Drinking   fountains    2,S7  2.87 

Public  libraries     0.01  0.00 

Public  schools     3.01  1.00 

Private   schools    0.54  0.18 

Public    buildings    0,67  0.50 

Charitable  institutions    1.33  1.00 

Fires    0.12  0.12 

Skating  ponds  0,01  0.01 

17.41  10.92 

In  only  50  cases  was  water  found  running  to 
prevent  freezing.  This  survey,  however,  was  con- 
tinued throughout  the  year  and  covered  only  part 
of  the  city,  because  of  which  and  of  the  mildness 
of  the  winter  it  was  thought  the  amount  ordi- 
narily wasted  to  prevent  freezing  would  consid- 
erably exceed  this.  The  average  waste  from  one 
ta])  to  prevent  freezing  is  2,000  gallons  a  day. 
^^'ith  one  tap  in  one  hundred  allowed  to  flow  for 
three  months,  the  average  daily  waste  for  the 
year  would  be  0.75  gallons  per  capita,  and  this  is 
the  amoiint  estimated. 
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The  summer  of  1920  was  cool  and  comparative- 
ly little  water  was  used  for  sprinkling,  and  the 
survey  therefore,  gave  little  information  on  this 
point  If  it  is  assumed  that  two-thirds  of  the 
services  are  used  for  sprinkling  one-half  hour 
every  second  dav  during  a  period  of  three  months, 
the  yearly  cons'umption  will  be   1.8  gallons  per 

capita. 

From  night  measurements  made  of  several  res- 
idence streets  and  averages  prepared  it  was  esti- 
mated that  the  leakage  through  defective  plumo- 
ing  fixtures  could  be  taken  at  22  gallons  per  cap- 
ita. Combining  these  several  figures  for  night 
flow  Mr.  Fenkell  obtains  the  following  as  the 
total  night  consumption  accounted  for. 

Xicfct  Consumption  Accounted  For 

Gallons 
Per  Capita 
Manufacturing  night  consumption,  metered,  covering 

district  including  SO  per  cent  of  the  population. . . . .     19.82 
Underground  leakage,  measured,  covernig  same  dis- 
trict   • •■,■"■■■;     ^'^^ 

Underground   leakage,    not    measured,    650    miles    ot 

mains  at  3,000  gallons  per  mile  2.44 

Public  night  use,  estimated   10.92 

Night  domestic  use,  estimated   22.00 

Total  consumption  accounted  for  64.09 

The  minimum  night  rate  actually  furnished  80 
per  cent  of  the  districts  surveyed  was  86.42  gal- 
lons, and  the  difference  between  this  and  the 
64.09  gallons  gives  22.33  gallons  as  the  leakage 
per  day  through  defective  plumbing  fixtures. 

From  an  examination  of  the  records  of  the 
waste  water  survey,  4,336  leaking  fixtures  were 
located  and  the  waste  from  90  per  cent  of  these 
was  measured  and  that  from  the  balance  esti- 
mated. The  waste  averaged  977  gallons  per  leaky 
fixture.  Assuming  that  this  was  10  per  cent  be- 
low the  actual  leakage,  this  gives  23.64  gallons 
per  capita  which  checks  quite  closely  with  the 
22.33  gallons  calculated  as  above. 

It  was  known  that  considerable  water  is  wasted 
through  carelessness  but  there  is  no  way  of  de- 
termining the  amount.  It  was  assumed,  however, 
that  each  of  the  connections  was  allowed  to  waste 
for  five  minutes  a  day  at  the  daily  rate  of  3,000 
gallons,  and  this  gave  an  average  of  1.5  gallons 
oer  capita  per  da)'. 

Combining   these,   we    have    as   the    estimated 

daily  consumption: 

Gallons 
Per  Capita 

To  prevent  freezing  0.75 

Lawn    sprinkling    0.90 

Leaks  in  service  connections  ^■•^5 

Leaks  in  fixtures •  22.33 

Carelessness   1-50 

Total    30.93 

This  quantity  subtracted  from  the  total  domes- 
tic consumption  leaves  25.23  gallons  for  domestic 
use. 

In  a  direct-pressure  system,  where  the  plant 
must  be  capable  of  supplying  water  at  the  maxi- 
mum hourly  rate,  the  effect  of  metering  on  such 
maximum  hourly  rate  is  of  great  importance.  As 
shown  by  the  following  table,  the  ratio  of  maxi- 
mum hourly  rate  to  average  hourly  pumpage  for 
each  of  the  last  ten  years  has  diminished  from 
1.73  to  1.55. 
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1910. 
1911. 
1912. 
1913. 
1914. 


1.73 
1.75 
1.59 
1.75 
1.64 


1915  . 

Vol.  51,  No.  5 
1.52 

1916 

1.51 

1917 

1.55 

1918 

1.50 

1919. 

1.68 

1920. 

1.55 

One  rather  unusual  statement  made  by  Mr. 
Fenkell  is  that  "consumers  have  looked  on  meter- 
ing with  favor  and  there  has  been  no  opposition 
to  the  movement  from  any  class."  The  rule  in 
Detroit  has  been  for  domestic  consumers  to  pre- 
pare their  plumbing  for  the  meter  and  for  the 
board  to  set  and  maintain  the  meters  without 
charge  or  rental. 


Cement  Production  in  1921 

From  information  obtained  by  the  United 
States  Geological  Survey  covering  the  first  six 
months  of  1Q21,  it  appears  that  the  amount  pro- 
duced was  about  94  per  cent  as  great  as  in  the 
corresponding  period  of  1920,  and  that  the  pro- 
duction and  shipments  have  both  increased  con- 
siderably since  the  first  of  the  year.  In  January, 
the  production  was  a  little  over  4,000,000  barrels, 
and  the  shipments  a  little  over  2,500,000.  Both 
production  and  shipments  have  increased  stead- 
ily until  in  June  the  production  was  9,296,000  bar- 
rels, while  the  shipments  totaled  10,577,000.  This 
production  was  slightly  greater  than  that  of 
June,  1920,  and  the  shipments  for  June  were 
greater  than  those  for  any  preceding  June. 

"These  figures  indicate  that  the  cement  indus- 
try has  enjoyed  relatively  greater  activity  than 
many  of  the  other  large  mineral  industries  dur- 
ing the  first  half  of  1921,  and  that  stocks  of  fin- 
ished cement  and  clinker,  while  not  excessive,  are 
ample  to  supply  any  reasonable  demand." 


Winter  Bridge  Erection  in  Alaska 

The  504-foot  channel  span  of  the  United  States 
Government  Railway  bridge  across  the  Susitna 
river  of  Alaska  has  two  pin-connected  steel 
trusses,  the  erection  of  which  on  trestle  false- 
work was  completed  in  midwinter  when  the  tem- 
perature was  at  times  as  low  as  42  degrees  below 
zero. 

Ihe  members  were  assembled  by  a  100-ton  lo- 
comotive crane  with  a  50-foot  boom  in  the  yard. 
There  were  required  in  the  1,800  tons  of  steel 
about  42,000  rivets,  some  of  which  were  driven 
on  days  when  the  temperature  from  —  12  to  — 42 
degrees  and  were  afterwards  several  times  tested 
and  demonstrated  to  be  first  class.  The  span  was 
swung  and  put  into  service  early  in  Febiuary, 
1921.  The  work  was  under  the  general  super- 
vision of  Col.  F.  Mears,  chairman  and  chief  en- 
gineer of  the  Alaskan  Engineering  Cotnission. 
The  steel  work  was  fabricated  and  erected  by 
;he  .\nierican  Bridge  Company.  The  designs  and 
details  were  checked  and  approved  by  Modjeski 
&  Angier,  consulting  engineers. 

Trackless  Trolley  for  Akron 

Akron,  Ohio,  is  to  have  a  trackless  trolley  car 
operated  by  the  local  traction  company  as  an  ex- 
periment. The  city  may  finance  trackless  trolley 
car  extensions  by  loaning  money  to  the  traction 
company  should  the  trial  car  prove  a  success. 
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Commendable  Attention  to  Legislation 

A  serious  and  almost  universal  fault,  and  one 
that  carries  its  own  penalties,  is  the  unfortunate 
tendency  of  individual  engineers,  contractors,  of- 
ficials and  their  organizations  and  societies  to 
content  themselves  with  purely  technical  activi- 
ties and  neglect  the  attention  they  should  bestow 
on  commercial,  financial  and  public  matters  and 
especially  on  political  activity  that  may  prove  a 
serious  menace  or  that  die  from  lack  of  proper 
encouragement  when  they  might  be  made  effec- 
tive for  great  public  good. 

The  advantage  of  a  systematized  recognition  of 
the  importance  of  attention  to  legislation  that  is 
proposed  or  in  progress,  is  shown  by  the  record 
described  in  this  issue  of  good  results  promoted  by 


the  timely  and  influential  action  of  the  Committee 
on  Law  and  Legislation  appointed  by  the  New 
York  General  Contractors'  Association,  a  small 
but  powerful  organization,  affiliated  with  the  As- 
sociated General  Contractors  of  America.  This 
association  has  long  taken  an  active  and  intelli- 
gent part  in  the  New  York  legislation  affecting 
construction  matters  and  during  the  term  of  the 
legislature  which  adjourned  on  April  16  had  un- 
der consideration  46  of  the  total  number  of  3,960 
bills,  about  900  of  which  were  passed. 

The  committee  took  action  on  27  of  the  46  bills 
selected,  and  of  these  the  final  legislation  on  25 
was  satisfactory.  This  shows  very  efficient  re- 
sults for  2  per  cent  of  the  entire  legislation,  and 
a  very  high  degree  of  efficiency  for  the  work 
undertaken.  The  legislation  secured  improve- 
ments in  the  requirements  for  retained  percent- 
ages, in  the  restriction  on  water  works  labor,  and 
in  contract  payments.  The  important  bills  de- 
feated included  those  having  to  do  with  civil  engi- 
neers' licenses,  with  transportation  costs,  paving 
rates,  the  employment  of  double  labor  on  pneu- 
matic hammers,  strikes,  indemnity  and  compensa- 
tion features  that  might  occasion  serious  damage 
and  inconvenience  to  construction  interests. 

It  is  always  difficult  and  generally  impossible 
for  an  individual,  no  matter  how  well  qualified,  or 
even  how  much  leisure  and  abundant  facts  may 
be  at  his  disposal,  to  successfully  promote  or  com- 
bat legislation,  but  it  is  entirely  within  the  ability 
and  certainly  within  the  province  of  organizations 
for  legitimate  professional  or  business  interests  to 
give  authoritative  assistance  to  their  qualified  ex- 
pert representatives.  This  is  one  of  the  aims  of 
the  Associated  General  Contractors  of  America 
and  should  be  appreciated  and  emulated  by  its 
affiliated  societies  and  by  the  other  societies  and 
individuals  throughout  the  country  who  will  al- 
wa)s  find  their  efforts  welcomed  by  the  larger 
society. 


Pneumatic  Caisson  Foundation  in  New  York 

Pneumatic  caissons,  which  have  long  been  used 
for  difficult  foundations  for  bridge  piers,  abut- 
ments, lighthouses,  retaining  walls,  tunnels, 
shafts,  etc.,  have  generally  been  used  only  for  one 
kind  or  another  of  public  work,  except  in  New 
York  City,  where  for  the  last  25  years  they  have 
frequently  been  used  to  carry  the  heavy  column 
loads  of  tall  ofiice  buildings  below  ground  water 
level  to  hard  stratum. 

Their  design  and  method  of  construction  has 
lieen  highly  specialized  and  perfected.  They  have 
pro\ed  very  efficient  and  satisfactory  under  the 
unusually  difficult  conditions  in  New  York  City, 
where  deep  cellar  excavaticjns  have  to  be  made 
and  foundations  sunk  through  50  or  100  feet  of 
quicksand  to  rock  bearing. 

One  of  the  features  of  this  class  of  work  is  the 
facility  with  which  the  foundations  for  the  wall 
columns  have  been  adapted  to  form  watertight, 
subterranean  enclosures  reaching  to  rock  and 
protecting  the  entire  interior  space  from  quick- 
sand, water  and  pressure,  so  that  the  excavation 
may  be  made  and  foundations  built  there  in  great 
safety   and   economy.     Such  work   is,  of  course, 
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adaptable  to  many  other  kinds  of  construction  an4 
its  advanced  practice  is  exemplified  by  the  job 
described  on  page  83,  which  was  executed  by 
contractors  with  a  long  record  of  work  executed 
with  uniform  success,  often  under  great  difficul- 
ties for  various  types  of  important  construction  in 
and  around  New  York  City. 

The  outstanding  features  of  this  work  are  the 
construction  of  the  monolithic  caissons,  except 
for  concreting  the  working  chamber  and  shaft, 
before  sinking  was  commenced;  bonding  adja- 
cent caissons  together  with  massive  waterproof 
concrete  joints  that  close  the  clearances  between 
units  and  convert  them  into  a  continuous  retain- 
ing wall  or  cofferdam ;  the  application  of  similar 
joints  to  the  connections  between  the  new  foun- 
dations and  those  of  portions  of  the  old  building : 
the  falsework  supports  for  derricks  enabling  them 
to  be  operated  without  obstructing  the  very  con- 
gested area  of  the  lot ;  the  very  massive  and  thor- 
ough system  of  temporary  cross  lot  bracing,  de- 
signed to  give  ampje  protection  against  any  pos- 
sible hydrostatic  pressure  on  the  exteriors  of  the 
caissons ;  and  the  very  excellent  condition  in 
which  were  found  a  number  of  concrete  piers 
sunk  on  the  site  of  the  new  building  by  the  pneu- 
matic caisson  process  about  20  years  ago  and  still 
in  perfectly  satisfactory  and  reliable  condition. 

It  is  also  of  interest  to  note  that  this  work  was 
under  construction  in  a  more  or  less  critical  stage 
well  within  the  radius  of  the  frightful  Wall  street 
explosion  last  year  and  did  not  suffer  any  mate- 
rial damage  therefrom.  The  safe  and  satisfactory 
execution  of  this  difficult  work  in  treacherous  soil 
adjacent  to  some  of  the  most  thronged  thorough- 
fares in  the  world,  in  the  heart  of  the  New  York 
financial  district,  without  accident  or  inconveni- 
ence to  citizens,  obstruction  to  business,  or  injury 
to  the  costly  buildings  and  treasure  houses  sur- 
rounding it,  reflects  credit  on  and  inspires  confi- 
dence in  the  engineers  and  contractors  who  ac- 
complished it  as  a  part  of  their  every-day  work. 


Free  Highway  Construction  from  Politics 

Promote  in  the  minds  of  the  American  people 
the  idea  that  they  must  divorce  this  one  thing 
from  politics,  religion  and  favor.  Make  them  un- 
derstand, if  you  can,  that  while  America  is  rich, 
rich  beyond  the  dreams  of  avarice,  it  is  not  rich 
enough — now  that  hundreds  of  millions  of  dollars 
are  to  be  spent  in  highways — it  is  not  rich  enougl. 
to  play  the  highway  game  as  it  has  played  it  the 
last  ten  years.  America  must  wake  up,  turn  over 
and  start  again  with  the  one  idea  that  this  is  the 
greatest  business  enterprise  that  the  American 
people,  have  ever  undertaken  and  that  it  must  be 
made  a  clean-cut  and  efficient  operation. 

The  fact  must  be  pressed  in  upon  the  Ameri- 
can people  that  if  they  are  going  to  get  anywhere 
near  the  shadow  of  a  dollar  for  every  dollar  they 
are  so  willing  to  spend  in  highway  work,  they 
must  divorce  that  work  from  the  average  run  of 
state  and  county  business  and  put  it  on  an  abso- 
lutely sane  and  efficient  basis.  The  men  who 
work  in  the  state  highway  departments  are 
neither  politicians  nor  grafters.  Nine  out  of  ten 
of  them  are  graduates  of  high-class  colleges  and 


universities — most  of  them  civil  engineers.  A 
right  highway  department,  be  it  state  or  county, 
has  a  personnel  of  clean-cut,  well-educated  z\nieri- 
cans  who  are  neither  crooked  nor  inefficient  and 
who  do  not  intend  to  become  so ;  and  if  you  are 
going  to  get  and  retain  that  kind  of  men  in  high- 
way work,  you  must  establish  conditions  in  the 
business  that  are  just  as  clean-cut  and  just  as  at- 
tractive as  they  are  in  any  other  kind  of  business. 
Those  conditions  are  almost  nowdiere  prevalent  in 
the  American  states.  You  insist  in  all  your  pro- 
motion work  upon  efficiency  in  highway  con- 
struction. Did  you  ever  think  that  in  the  execu- 
tive offices  of  the  average  American  state  there 
was  no  salary  ever  heard  of  above  $5,000  a  year? 
Most  of  the  governors  of  the  states  get  that  or 
less.  Three  out  of  four  of  the  executive  officials 
of  the  state  highway  departments  of  America  get 
$5,000  or  less  per  vear.  Is  it  any  wonder  that 
they  are  not  world  beaters  or  record  breakers? 
It  is  not.  The  only  wonder  would  be  that  so 
many  good  men  are  still  in  the  business. — From 
an  address  before  the  Portland  Cement  Associa- 
tion by  A.  R.  Hirst,  state  highway  engineer  of 
Wisconsin. 


Research  Studies  on  Paving  Brick 

In  various  branches  of  engineering  work  there 
has  become  increasingly  apparent  during  the  past 
few  years  a  desire  for  research  into  various  tech- 
nical matters  by  governmental  agents,  engineer- 
ing schools  of  high  standing,  national  societies 
ur  other  bodies  which  can  secure  necessar}'  funds 
and  whose  conclusions  will  be  received  with  con- 
fidence in  their  reliability.  Undoubtedly  this  de- 
sire has  been  increased  by  certain  of  our  experi- 
ences during  the  war. 

Among  the  researches  that  have  already  begun 
to  take  lorni  is  one  which  is  now  under  way  in 
connection  with  burned  clay  products.  This  in- 
vestigation is  being  made  through  the  co-opera- 
tion of  the  federal  government,  including  the  Bu- 
reau of  Standards  and  the  Bureau  of  Mines,  the 
University  of  Illinois  and  others,  the  American 
Ceramic  Society  and  the  four  national  associa- 
tions of  brick  manufacturers.  Representatives  of 
these  various  bureaus  and  organizations  organized 
on  June  16  a  Joint  Research  Committee..  The 
various  associations  have  agreed  to  appropriate 
a  considerable  sum  for  the  purpose  of  this  re- 
search and  the  Bureau  of  Mines  and  Bureau  of 
Standards  will  contribute  two  or  three  times  as 
much. 

The  work  of  the  research  committee  will  be 
divided  into  two  parts,  the  first  dealing  with  the 
study  and  investigation  of  commercial  kilns,  and 
the  second  with  the  study  of  the  water  smoking 
and  dehydration  process  by  the  Bureau  of  Stan- 
dards, a  study  of  heat  absorption  through  all  the 
burning  stages  by  the  University  of  Illinois,  a 
study  of  oxidation  and  vitrification  by  the  Bureau 
of  Alines,  and  exjieriments  in  the  study  of  com- 
bustion and  the  transmission  of  heat  in  a  semi- 
commercial  kiln  by  the  Bureau  of  Mines  at  Co- 
lumbia. The  Bureau  of  Mines  will  make  field 
studies  of  brick  burning  at  various  plants,  many 
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of  the  brick  companies  having  offered  the  use  of 
their  plants  for  this  purpose. 

T^he  chairman  of  the  committee  is  F.  W.  But- 
terworth,  of  the  ^^'este^n  Brick  Company,  and 
the  secretary-treasurer  is  M.  B.  Greenough, 
of  the  National  Paving  Brick  Manufacturers'  As- 
sociation. The  technical  committee  consists  of 
A.  V.  Bleininger,  chairman,  of  the  Homer  Laugh- 
lin  Pottery  Company;  P.  H.  Bates,  of  the  United 
States  Bureau  of  Standards ;  R.  C.  Purdy,  of  the 
American  Ceramic  Society;  R.  T.  Stull,  of  the 
United  States  Bureau  of  Mines  and  E.  W. 
Washburn,  of  the  Ceramic  School  of  the  Univer- 
sity of  Illinois. 

It  is  encouraging  to  other  industries  and  to  en- 
gineers to  note  the  active  interest  being  taken  in 
such  practical  research  work  by  federal  bureaus, 
bringing  to  the  work  federal  funds  (although 
these  are  limited  in  amount)  ;  and  it  is  to  be  hoped 
that  other  research  work  along  engineering  and 
technical  lines  will  be  conducted  with  or  without 
the  material  aid  of  the  various  bureaus  of  the 
federal  government. 


Construction   Legislation 
in  New  York 


Bills  affecting  contracts,  labor,  transporta- 
tion, compensation,  accidents  and  insur- 
ance, that  were  passed  or  defeated  in  1921 
and  were  respectively  supported  or  opposed 
by  the  New  York  General  Contractors'  As- 
sociation. 


In  the  June  bulletin  of  the  Associated  General 
Contractors  of  America  there  was  published  a  re- 
view by  C.  A.  Crane  of  24  important  bills  out  of 
46  before  the  New  York  State  Legislature  that 
had  been  under  consideration  by  the  association's 
Committee  on  Law  and  Legislation,  and  pointed 
out  that  of  these  five  bills  approved  by  the  asso- 
ciation were  passed  and  became  laws,  while  18 
that  were  opposed  by  the  association  all  failed  to 
pass.  Two  more  bills,  favored  by  the  association, 
were  passed  and  signed  by  the  governor  and  19 
bills  examined  by  the  association  received  no  ac- 
tion from   it.  '      B„  LS   FAVORED 

The  laws  enacted  that  met  the  approval  of  the 
association  were  an  amendment  providing  that  re- 
tained percentages  of  contracts  heretofore  made 
might  be  withdrawn  by  substituting  corporate 
stock  or  securities  of  a  market  value  equal  to  the 
sum  withdrawn ;  an  amendment  to  the  labor  law, 
exempting  construction  on  or  for  water  works  out- 
side the  limits  of  cities  and  villages  from  the  pro- 
visions of  the  8-hour  law;  an  amendment  to  the 
rapid  transit  act  relative  to  the  manner  to  which 
action  for  the  recovery  of  money  on  subway  con- 
tracts shall  be  brought ;  an  amendment  to  the  Wal- 
ter law  of  1918,  which  was  the  state-wide  relief 
law  for  contractors  who  in  May,  1918,  held  un- 
completed contracts  which  had  been  taken  prior 
to  April,  1917,  when  the  C^nited  States  entered 
the  war. 


Other  bills  approved  by  the  association  included 
the  recodification  of  the  labor  law ;  an  amendment 
to  the  workmen's  compensation  law  providing 
that  workmen's  compensation  shall  be  paid  peri- 
odically in  the  place  of  wages  as  it  accrues ;  and 
an  amendment  to  the  greater  New  Y'ork  charter 
provided  that  the  award  of  a  contract  may  be 
made  in  cases  where  the  low  bid  exceeds  the  ap- 
propriation, if  an  additional  appropriation  is  se- 
cured before  an  award  is  made. 

BILLS   Ol'POSED 

The    bills    opposed    and    not    passed    were    an 
amendment   to   the   civil   engineers'   license  law, 
which  would  have  prohibited  engineering  or  con- 
struction corporations  from  designing  or  super- 
vising   construction    work    as    corporations ;    an 
amendment  to  the  New  York  charter  increasing 
wharfage  and  dock  rates  on  lighters  and  North 
River    barges    carrying    building    materials ;    an 
amendment  to  the  greater  New  York  charter  pro- 
viding for  the  registration  of  architects,  builders 
and  others  supervising  building  construction ;  an 
amendment  to  the  greater  New  York  charter  per- 
mitting Borough  Presidents  to  establish  rates  per 
square  yard  for  street  restoration;  an  amendment 
to  the  labor  law  prohibiting  wives  and  children 
of    employees    on    lighters    to    live    flhereon ;    an 
amendment  to  the  labor  law  forbidding  the  use  of 
any  automatic  hammers  whose  piston  stroke  ex- 
ceeds 3  inches  in  length,  and  1  1/16  inches  in  di- 
ameter, in  the  operation  of  which  it  is  necessary  • 
to  resist  the  recoil  and  vibration  of  the  stroke  by 
the  pressure  of  the  hands,  arms  or  body  and  unless 
there  is  another  competent  man  to  assist  in  oper- 
ation of  said  hammer;  an  amendment  to  the  penal 
law  prohibiting  advertisements  for  employees  dur- 
ing strikes  or  lockouts  unless  it  is  plainly  stated 
in  the  advertisement  that  such  a  strike  or  lockout 
exists ;  an  amendment  to  the  penal  law  prohibit- 
ing all  policemen,  officers  or  guards  taking  part  in 
strikes  or  other  industrial   disputes;  an  amend- 
ment to   the  penal  law  prohibiting  the  employ- 
ment of  persons  to  take  the  place  of  striking  em- 
ployees when  such  persons  have  not  been  bona- 
fide  residents  of  the  place  in  which  the  business 
of  the  employer  is  located  for  30  days  prior  to 
such  employment ;  an  amendment  to  the  insurance 
law  requiring  every  owner  of  a  motor  vehicle  to 
file  with  the  Secretary  of  State  indemnity  bonds 
for  not  less  than  $10,000,  said  bonds  to  be  given 
for  the  protection  of  property  or  persons  injured 
by  the  owner  of  the  vehicle;  an  amendment  to  the 
workmen's  compensation  law  permitting  injured 
employees  to  select  their  own  doctor  at  the  ex- 
pense  of   the   employer;    an    amendment   to   the 
workmen's  compensation  law  providing  that  com- 
pensation should  begin  on  the  day  of  the  injury 
instead  of  two  weeks  after;  an  amendment  to  the 
workmen's  compensation  law,  extending  the  ben- 
efits of  the  law  to  employments  in  which  two  or 
more   persons   are   employed   instead   of  four  or 
more  as  at  present ;  an  amendment  to  the  work- 
men's   compensation    law    increasing    the    period 
during  which  the  compensation  shall  be  paid  for 
permanent   partial   disability;   an   amendment   to 
the  workmen's  compensation  law  compelling  the 
employers  to  insure  exclusively  in  the  state  insur- 
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ance  funds;  an  amendment  to  the  workmen's 
compensation  law  providing  for  the  insurance  of 
the  employees  of  a  sub-contractor  and  making 
either  the  owner  or  principal  contractor  respon- 
sible for  such  insurance;  an  amendment  to  the 
workmen's  compensation  law  including  in  the 
definition  of  the  word  '•employee"  a  person  who 
during  the  hours  of  his  employment  is  engaged 
in  traveling  to  or  from  the  place  of  employment ; 
an  amendment  to  the  highway  law  increasing  the 
license  fees  for  motor  vehicles  and  automobile 
trucks  and  practically  doubling  truck  licenses ;  a 
bill  providing  for  a  bond  on  public  work  contracts 
in  addition  to  the  bonds  given  for  the  faithful  per- 
formance, such  additional  bonds  being  required 
for  the  payment  of  all  labor  and  material  fur- 
nished on  the  contract. 


Stream  Pollution  by 
I  Industrial  Wastes 

Advancement  in  practice  of  treating  wastes 
and  recovering  valuable  materials  there- 
from.   Ideas  of  health  boards  more  rational. 


At  a  recent  meeting  of  the  mechanical  and 
engineering  section  of  the  Franklin  Institute  a 
paper  was  read  by  C.  A.  Emerson,  Jr.,  chief 
engineer  of  the  Pennsylvania  Department  of 
Health,  in  which  he  reviewed  present  conditions 
as  to  the  pollution  of  streams  by  industrial 
wastes  and  the  possibility  of  preventing  such 
pollution,  with  special  reference  to  Pennsylvania 
conditions. 

He  believed  that  "the  cost  of  treatment  of  in- 
dustrial wastes  to  prevent  stream  pollution 
should  undoubtedly  be  borne  by  the  industries 
responsible  for  the  discharge.  The  enactment  of 
rigid  control  legislation  is  only  a  portion  of  the 
remedy  and  might  easily  place  such  a  burden 
upon  the  industries  as  to  seriously  disturb  the 
prosperity  of  the  state.  Economical  and  effec- 
tive methods  of  treatment  must  be  developed 
and  proven  by  actual  plant  operation  before  we 
are  ready  for  stringent  legislation." 

The  ideas  of  health  boards  are  to-day  more 
rational  than  they  were  a  few  years  ago,  when 
practically  complete  purification  of  trade  waste 
was  demanded,  and  they  now  "take  into  consid- 
eration the  great  variation  in  the  physical  and 
chemical  composition  of  the  different  wastes  re- 
quiring special  treatment  processes;  the  rela- 
tive values  of  the  industries  to  the  state;  the 
present  uses  and  probable  future  development  of 
the  water  course,  and  the  ability  of  the  stream  to 
absorb  and  purify  the  waste  by  natural  agencies." 
Another  forward  step  has  been  the  realization 
that  many  industrial  wastes  contain  matters  of 
value  which  can  be  utilized  and  that  many  of  the 
objectionable  characteristics  of  wastes  can  be 
eliminated  by  improved  methods  of  manufac- 
turing. 

The  writer  then  described  at  some  length  the 
characteristics   of   wastes   from    tanneries,   wool 


scouring  plants,  coke  ovens,  oil  refineries,  etc. 
In  the  case  of  tannery  wastes  the  spent  liquors 
can  be  concentrated  by  evaporation  and  used 
again,  hair  can  be  recovered,  waste  from  the 
lime  vats  is  removed  by  sedimentation,  scrapings 
from  the  hides  are  sold  to  glue  manufacturers,  etc. 
Grease  is  recovered  from  the  liquid  wastes  from 
wool  scouring  plants  by  centrifugal  separators, 
one  Philadelphia  establishment  recovering  from 
180  to  200  pounds  of  grease  per  day,  which  is 
sold  to  the  refiners  at  a  considerable  profit  over 
the  cost  of  operating  the  separators. 

Wastes  from   tar   separators,  by-product  coke 
ovens,  gas  works  and  similar  establishments  are 
of  particular  importance  because  of  the  disagree- 
able tastes  which  their  wastes  impart  to  water, 
especially  when  it  is  chlorinated.     In  such  cases 
the  waste  is  excluded  entirely  from  streams  used 
as   sources  of  public   water   supplies.     At   coke 
ovens   all    objectionable   liquid   wastes   are   used 
for  quenching  or  cooling  the  glowing  coke  drawn 
from  the  ovens  and  passes  into  the  air  as  steam. 
Water   which    is   not    evaporated    is   re-collected 
and  used  again.     One  coke  oven  installation  in 
Pennsylvania  thus  turns  into   steam  more  than 
one  million  gallons  of  contaminated  water  daily. 
Salt  water  from  oil  wells  which  in  the  past  has 
polluted  so  many  Pennsylvania  streams  is  now 
discharged  back  into  the  well  outside  the  pump 
casing  instead  of  into  the  streams  and  serves  as 
a  medium  for  bringing  more  oil  to  the  surface. 
The  most  serious  stream  pollution  in  Pennsyl- 
vania is  that  by  the  discharge  of  coal  mine  drain- 
age, which  carries  enormous  quantities  of  acids 
and'  powdered  coal  into  the  streams.     It  is  esti- 
mated that  over  850,000,000  gallons  of  water  are 
pumped  from  mines  in  the  anthracite  fields  each 
day   and   nearly   as   much   from   the   bituminous 
fields.     It  is  estimated  that  these  waters  and  the 
discharge  from   the   washeries   carry   more   than 
3,000  tons  of  free  acid  and  acid  salts  each  day. 
How  much  coal  is  carried  into  the  streams  cannot 
even  be  estimated,  but  it  is  sufficient  to  obstruct 
the   normal    flow    channels   of   the   rivers,    cause 
blockage  of  sewer  outlets  and  increase  flood  dam- 
age during  high-water  periods  over  a  considerable 
part  of  the  state.    The  increasing  hardness  of  the 
stream  water  adds  materially  to  the  difficulty  and 
expense  of  maintaining  at  least  96  public  water 
works  in  the  state,  supplying  nearly  45  per  cent 
of  its  total  population.    Altogether  it  is  estimated 
that  the  cost  of  such  pollution  to  the  state  is  more 
than  $8,000,000  annually. 

Much  of  the  coal  washed  into  the  streams  is 
being  reclaimed  by  means  of  small  suction 
dredges  which  discharge  the  mixed  sand,  mud 
and  coal  over  a  screen  having  6  or  8  meshes  to 
the  inch,  which  separates  the  sand  and  mud  and 
the  finer  particles  of  coal  from  the  larger  size 
coal,  which  is  marketable.  It  is  estimated  that 
about  2,000,000  tons  of  coal  were  thus  reclaimed 
in  1920.  Within  the  past  two  years  several 
plants  have  been  installed  at  mines  for  recovering 
the  fine  coal  by  sedimentation  and  neutralizing 
the  acid  water  by  lime  treatment,  thus  rendering 
the  mine  water  suitable  for  use  in  the  breakers. 
"Within   the   past   few   years   various   govern- 
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ment  departments  and  bureaus  and  the  scientific 
staffs  of  large  industrial  establishments  through- 
out the  world  have  undertaken  comprehensive 
studies  of  methods  of  disposal  of  many  industrial 
wastes."  The  object  of  these  studies  has  been 
two-fold — to  recover  products  of  value  from  the 
wastes,  and,  where  this  is  not  possible,  to  develop 
some  economical  process  for  modifying  the  waste 
so  as  not  to  prevent  any  legitimate  uses  of  the 
receiving  body  of  water." 

From  the  progress  already  made  "it  appears 
that  the  creation  of  nuisance  in  streams  and  the 
destruction  of  their  usefulness  through  lack  of 
proper  disposal  of  industrial  wastes  has  passed 
the  peak,  and  that  in  a  few  years  such  improve- 
ments in  the  general  condition  of  the  surface  wa- 
ters of  our  industrial  states  will  be  obtained  that 
they  can  be  economically  used  for  all  legitimate 
purposes." 


alignment  is  at  a  tangent  and  very  light  grade  and 
passes,  near  Newbury  street,  under  a  set  of  five 
tracks  of  the  Boston  &  Albany  Railroad,  the  top 
of  the  sewer  coming  close  to  the  subgrade  of  the 
track  depressed  in  the  cut.  The  samples  recovered 
by  the  test  borings  along  the  line  of  the  conduit. 
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OLD  STAVE  SEWER  WITH  CONCRETE    CROWN 


Muddy  River  Sewer 


Replacing  wood  stave  sewer  in  Boston  by 
concrete  sewer  built  in  open  trench,  served 
by    cableway    and    traveling    gravity    con- 
crete      mixer. 


The  old  sewer  in  Brookline  avenue,  between 
Beacon  street  and  Audubon  road,  Roxbury,  Bos- 
ton, consisted  of  an  ancient  cylindrical  sewer,  10.05 
feet  in  diameter  inside,  that  was  originally  made 
with  4  X  13  inch  wooden  staves,  from  15  to  20  feet 
long,  lying  in  timber  cradles  a  considerable  distance 
apart  in  the  clear.  The  cradles  consisted  of  a  num- 
ber of  courses  of  horizontal  timbers  reaching  up 
to  the  spring  line  and  probably  serving  as  tempor- 
ary plates  for  the  assembling  of  the  inverts  when 
the  sewer  was  built.  The  sewer  was  partly  filled 
with  soft  mud  and  sediment  and  had  at  some  time 
been  partly  rebuilt  by  removing  a  number  of  the 
staves  in  the  crown  that  had  probably  decayed,  and 
replacing  them  with  a  concrete  arch  segment  or  key 
about  3  feet  wide  that  in  some  places  was  supported 
by  vertical  shores  at  the  center  point.  The  con- 
dition of  the  old  sewer  was  so  bad  that  it  was  con- 
sidered dangerous,  the  roof  had  fallen  in  in  some 
places  causing  settlement  in  the  street  above,  and 
ii  was  determined  to  replace  a  portion  of  it  with  a 
reinforced  concrete  sewer. 

The  new  sewer  3, .300  feet  long  has  a  rectangular 
cross  section  with  a  flat  roof  slab  18  inches  thick, 
and  an  invert  It  inches  thick  at  the  center  with  a 
horizontal  lower  surface  and  the  upper  surface 
curved  to  a  radius  of  1-")  feet.  The  official  design 
indicated  that  6  rows  of  foundation  piles,  3  rows  on 
each  side  of  the  center  line,  were  to  be  used  for  its 
support  if  necessary. 

The  new  sewer  received  all  of  the  flow  of  the 
old  drains  that  carry  surface  water  only,  besides 
being  provided  at  intervals  of  20  feet  with  6-inch 
and  8-inch  pipe  connections  on  both  sides.  The 
alignment  coincides  substantially  with  that  of  the  old 
wooden  sewer,  which,  with  some  other  substruc- 
tures that  existed  under  the  street,  are  entirely  re- 
moved for  the  construction  of  the  new  conduit.  The 


and  carried  down  several  feet  below  stibgrade,  in- 
dicated that  the  soil  consisted  of  ashes,  mud,  peat, 
sand  and  gravel  down  to  a  considerable  distance  be- 
low ground  water  line,  which  is  below  the  bottom 
of  the  sewer  trench;  indications  that  were  verified 
as  the  excavation  progressed. 

The  contract  was  awarded  to  the  C.  &  R.  Con- 
struction Co.,  Boston,  B.  S.  Kelley,  superintend- 
ent, and  work  was  commenced  in  July,  1920,  and 
was  about  70  per  cent  completed  July  1,  1921.  A 
400- foot  cableway,  supported  on  wooden  A  frames, 
was  installed  over  the  center  line  of  the  conduit 
ar  one  end,  and  is  operated  by  a  steam  driven  hoist- 
ing engine.  One  end  of  the  cable  is  anchored  to 
a  deadman  and  the  opposite  end  is  anchored  by  a 
stone  pile  4  feet  high,  built  on  a  15  x  18-foot  plat- 
form, mounted  on  sills  to  facilitate  the  movement 
when  the  cable  is  shifted,  an  operation  which  occurs 
about  once  in  two  months  and  puts  the  cable  out 
of  service  for  three  or  four  days. 
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The  excavation,  being  entirely  abovet  ground- 
water level  and  in  fairly  loose  open  soil,  is  handled 
wholl.N-  with  pick  and  shovel  and  the  soil  is  hoisted 
in  1-yard  steel  buckets,  operated  on  the  cable  and 
generally  moved  to  the  rear  and  deposited  in  back- 
fill without  rehandling.  The  concrete  construction 
follows  close  to  the  excavation  so  that  an  a\-erage 
of  only  about  TO  feet  of  trench  is  usually  left  open 
at  one  time. 

The  deepest  cut  is  35  feet  and  the  sides  of  the 
trench  are  sheeted  with  the  wooden  sta\-es  recovered 
in  excellent  condition  from  the  old  sewer.  They 
are  driven  bv  hand  with  heavy  mauls  as  the  exca- 
vation progresses,  and  where  it  is  very  deep  they 
are  placed  in  two  or  three  successive  tiers,  and  are 
braced  bv  five  sets  of  G  x  6-inch  transverse  braces. 
Old  8  X  lO-inch  timbers  from  the  contractor's  stock 
are  used  for  rangers,  ^^'here  the  trench  is  shal- 
lower, fewer  tiers  of  braces  are  required.  The  sur- 
face water  entering  the  trench,  and  the  flow  of  the 
eld  sewer  are  pumped  out  with  a  C'-inch  centriugal 
pump  operated  by  electricity  and  discharging  di- 
rectly through  an  adjacent  sanitary  sewer. 

Concrete  materials  deli\ered  by  automobile  trucks 
are  stored  on  the  macadam  surface  of  the  street 
alongside  the  sewer  and  are  mixed  in  a  Haines  grav- 
itv  machine,  mounted  on  a  15  x  15-foot  moveable 
platform  spanning  the  open  trench  that  travels  along 
as  the  work  progresses.  The  lower  hopper  of  the 
mixer  is  suspended  by  chains  from  the  platform 
and  when  the  latter  is  moved  can  be  swung  aside 
to  clear  the  bracing  underneath. 

The  old  macadam  stone  removed  from  the  street 
in  the  top  of  the  sewer  trench,  is  removed  by  tilting 
buckets  operated  on  the  cableway  that  dump  it  on 
an  elevated  platform  from  which  it  is  shoveled  on 
both  sides  to  inclined  screens  about  8  feet  long. 
The  dirt  passes  through  the  screens  and  moderately 
clean  stone  and  gravel  are  deposited  in  piles  on  the 
ground  and  are  then  removed,  for  sale  or  for  use 
on  the  work,  by  automobile  trucks.  The  work  is 
being  executed  bv  an  average  force  of  about  45  men 
working  one  8-hour  shift  daily.  The  estimated 
cost  of  the  job  is  about  $250,000. 

The  Rat  Menace 

The  menace  of  the  rat  as  a  carrier  of  disease 
was  dwelt  on  with  some  emphasis  by  Edward  A. 
Goldman,  in  charge  of  biological  investigations 
for  the  United  States  Department  of  Agriculture, 
in  a  paper  before  the  American  Public  Health 
Association.  He  stated  that  while  the  best-known 
rat-transmitted  disease,  bubonic  plague,  has 
caused  the  death  of  millions  of  people  since  the 
beginning  of  the  Christian  era  and  is  ordinarily 
transmitted  by  fleas  that  have  become  infected 
from  rats,  these  animals  have  also  been  known 
to  have  been  involved'  in  the  transmission  of 
trichinosis,  infectious  jaundice  and  rat-bite  fever. 

"Under  ordinary  conditions,  rats  tend  to  keep 
pace  in  numbers  with  the  increase  and  congestion 
of  the  human  population,  an  aggravating  modern 
factor.  Unless  house  rats  are  controlled,  the 
probability  of  the  establishment  in  America  of 
plague  centers  very  difficult  to  eradicate,  and  from 
which  epizootic  outbreaks  would  lead   to  wide 


spread  human  mortality,  seems  reasonably  cer- 
tain." 

Rats  multiply  very  rapidly.  Ordniarily  there 
will  be  from  three  to  five  litters  a  year  averaging 
ten  to  a  litter.  On  the  assumption  of  only  three 
litters  a  year  with  an  average  of  eight  to  a  litter 
and  with  no  deaths,  calculation  would  show  a 
progeny  in  three  years  of  nearly  4,000,000  indi- 
viduals. The  mortality  rate  obviously  must  be 
high  or  rats  would  soon  literally  overrun  the 
earth. 

The  elimination  or  control  of  the  rat  pest  in- 
volves both  the  destruction  of  rats  and  the  elim- 
ination of  places  inviting  their  living  and  breed- 
ing. For  destruction,  the  author  recommends  a 
type  of  snap  trap  that  will  be  sprung  by  a  rat  in 
passing"  and  catch  the  animal  regardless  of 
whether  it  is  attracted  by  bait.  Under  proper 
supervision,  poisons  may  be  used  to  advantage, 
and  it  has  been  suggested  that  heavy  gases,  such 
perhaps,  as  some  of  those  developed  during  the 
war,  may  be  used  for  killing  them  in  their  holes. 
Rubbish  piles,  especially  when  they  contain  gar- 
bage or  other  matter  that  would  serve  as  food 
for  rats,  form  especially  inviting  habitations  and 
are  frequently  occupied  by  thousands  of  these  ro- 
dents. If  all  such  rubbish  piles  could  be  elimi- 
nated a  very  high  percentage  of  the  rats  in  this 
country  probably  would  be  deprived  of  homes 
and  the  numbers  would  rapidly  decrease.  "No 
garbage  or  trash  piles  shotild  be  allowed  to  accu- 
mulate in  the  vicinity  of  stores,  markets  or  hu- 
man habitations,  and  loose  material  should  be 
kept  cleared  away  as  far  as  possible.  The  rat- 
proofing  of  structures  should  precede  or  at  least 
accompany  all  rat-killing  campaigns. 

'Tn  one  of  our  great  army  depots  in  France, 
millions  of  dollars'  worth  of  supplies  attractive  to 
rats  were  stored  in  temporary  structures,  where, 
under  stress  of  war  conditions,  rat  proofing  was 
out  of  the  question ;  but  from  the  beginning  the 
policy  was  adopted  of  keeping  the  ground  as  clear 
as  possible  in  and  about  the  buildings  and  of 
turning  over  at  intervals  the  great  stacks  of  food 
supplies.  This  depot  was  located  in  the  interior 
of  the  country  with  no  heavily  infested  area  near, 
but  the  district  was  well  settled  and  rats  in  usual 
numbers  were  living  about  neighboring  farms.  A 
few,  as  might  be  expected,  entered  the  depot  of 
their  own  accord,  and  others  were  carried  in  with 
freight  shipments  from  the  base  ports  and  in  carts 
returning  from  the  front;  Although  food  sup- 
plies were  easily  accessible,  the  number  of  rats 
gaining  a  foothold  in  the  depot  was  almost  neg- 
ligible. The  importance  of  eliminating  rat  har- 
borage was  strikingly  demonstrated." 


Boston  Municipal  Fire  Boats 

The  three  new  steel  fireboats  for  the  Public 
Works  Department  of  the  city  of  Boston  are  57 
feet  wide,  174  feet  long,  and  9  feet  deep,  with  a 
displacement  of  650  tons.  They  cost  $400,000 
each  and  are  equipped  with  a  2>^-inch  fire  noz- 
zle under  150  pounds  pressure  at  each  end  of  the 
boat.  They  are  equipped  for  burning  coal,  but 
can  easily  be  changed  to  burn  oil  fuel. 
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Construction  Questions  Answered 


How  to  Handle  and  Erect 

Bridge  Girders  Without 

Special  Equipment-IF 

By  cribbing,  jacking,  rolling  and  skidding. 


In  the  absence  of  the  ordinary  steel  erector's 
equipment,  even  of  derricks,  it  is  possible  to  un 
load  and  erect  large  girders  with  no  other  equip- 
ment than  ordinary  jackscrews,  timber  blocking, 
and  skids  or  rollers 

If  the  girders  are  for  a  crossing  not  previously 
spanned  and  are  delivered  at  bridge  grade,  they 
may  be  erected  by  protrusion  in  a  manner  simi- 
lar to  that  described  on  page  393,  May  7,  or  on 
page  78,  July  23,  or  by  some  modifications  of 
this  method,  in  which  case  the  girders  are  gen- 
erally erected  in  pairs,  often  fully  braced  together 
to  form  complete  spans,  before  they  are  seated 
in  their  permanent  position. 

CONTINUOUS    GIRDER    PROTRUSION 

If  the  bridge  consists  of  more  than  one  adja- 
cent spans,  all  of  them  may  be  successively  as- 
sembled at  grade  in  the  axis  of  the  bridge  on 
shore  bej'ond  one  abutment,  and  the  first  two 
spans,  properly  connected  together  to  resist  can- 
tilever erection  stresses,  may  be  rolled  out  longi- 
tudinally until  the  forward  end  of  the  first  span 
rests  on  rollers  on  the  first  pier,  after  which  an- 
other span  can  be  added  to  the  rear  of  the  second 
span  and  the  three  connected  spans,  really  thus 
forming  a  continuous  girder  structure,  advanced 
until  the  first  span  rests  on  the  second  pier  and 
so  on,  adding  the  successive  spans  at  the  rear 
until  the  first  span  reaches  the  last  abutment  and 
all  spans  are  above  their  respective  substructures 
and  can  be  lowered  to  permanent  position  and 
the  rollers  removed. 

If  the  height  above  the  ground  is  small  and 
especially  if  obstructions  are  permissible  between 
the  piers,  a  falsework  of  framed  trestle  bents, 
usually  about  16  feet  apart,  or  of  cribbing,  built 
up  to  the  required  height,  can  be  constructed 
and  longitudinal  timbers  placed  on  it  forming 
stringers  carrying  a  floor  on  which  the  spans  or 
girders  may  be  rolled  to  position,  lowered  to 
place,  and  the  falsework  successively  removed 
from  span  to  span  in  advance  of  the  erection. 

If  the  girders  are  delivered  at  low  level  they 
may  be  placed  as  close  as  possible  to  the  ends  of 
the  piers  and  abutments,  parallel  with  the  bridge 
a.xis  and  gradually  raised  up  to  the  required 
height  by  jacking  under  each  end  and  cribbing, 
blocking  and  wedging  to  follow  up  closely.     At 

•Transportation   to  site   and  erecting  by  protru.sion  was 
published    July    23. 


the  required  elevation  they  may  be  lowered  to 
bearing  on  rollers  on  transverse  skids  and  pushed, 
perpendicularly  to  their  axis,  to  the  required  po- 
sition on  the  bridge  seats  of  the  substructure. 
If  it  is  not  convenient  to  raise  them  clear  of  the 
ends  of  the  piers  or  abutments  they  may  be 
skewed  so  as  to  clear  the  faces  of  the  substruc- 
ture, jacked  and  cribbed  to  the  required  eleva- 
tion clear  of  the  substructure,  skewed  back  paral- 
lel with  the  bridge  axis,  moved  transversely,  and 
lowered  to  position  as  before. 

UNLO.\DING  BY  CRIBBING  .\ND   SKIDDING 

If  the  girders  are  delivered  on  cars  they  can 
be  unloaded  by  jacking  up  each  end  sufficiently 
to  release  the  blocks  on  which  they  are  supported 
during  transportation  and  substituting  for  them 
the  ends  of  greased  rails  transverse  to  the  girder 
to  serve  as  skids  to  which  the  girders  are  lowered 
by  a  very  slight  operation  of  the  jackscrews.  The 
skids  must  project  far  enough  beyond  the  side  of 
the  car  to  carry  the  girder  to  a  position  clear  of 
the  car  and  their  overhanging  ends  must  be  thor- 
oughly supported  on  cribbing  or  some  other  kind 
of  falsework.  After  the  car  is  unloaded  it  can 
be  removed,  and  if  the  girder  is  supported  on  the 
cribbing  the  latter  can  be  removed  piece  by  piece, 
as  the  timbers  are  released  and  the  girder  lowered 
by  jacking  at  both  ends.  If  the  girder  is  to  be 
shifted  a  considerable  distance  transversely,  it  can 
be  done  by  pushing  it  from  the  horizontal  to  in- 
clined skids,  well  supported  on  heavy  timbers  and 
cribbing,  and  lowering  it  down  the  skids  by  grav- 
ity, great  care  being  taken  to  safeguard  it  by 
means  of  snubbing  ropes  attached  to  each  end, 
with  one  or  more  turns  around  suitable  anchor- 
ages on  the  upper  side  of  the  girder.  Several 
snubbing  ropes  must  be  provided  in  accordance 
with  the  weight  of  the  girder,  the  steepness  of 
the  incline  and  the  number  of  men  to  operate 
them.  It  is  preferable  to  have  the  incline  not 
steeper  than  1  in  6  nor  flatter  than  1  in  12,  so 
that  the  girder  can  be  easily  handled  on  it  with 
pinch  bars  and  the  snubbing  lines. 

If  the  girders  are  very  heavy  and  the  number 
of  jackscrews  is  limited  or  their  capacity  small, 
it  is  possible  to  handle  it  more  slowly  and  labori- 
ously, by  providing  two  fulcrums,  one  near  the 
center  on  each  side,  and  rocking  the  girder  alter- 
nately from  one  fulcrum  to  the  other  by  means  of 
the  jackscrews  at  the  opposite  ends,  assisted,  if 
necessary,  by  a  number  of  men  walking  to  the  op- 
posite end  of  the  girder  and  helping  to  balance 
it.  By  this  means  a  very  short  lift  blocked  up 
with  thin  pieces  of  timber,  bars  or  wedges,  can 
be  made  with  every  oscillation,  and  the  girder 
raised  or  lowered  simply  by  shifting  the  fulcrum, 
which  can  even  be  done  by  shifting  the  counter- 
weight without  the  use  of  jackscrews. 

DELIVERY   AT    SITE    AT   GRADE 

If  the  girders  are  to  replace  an  old  span  already 
supported  on  the  same  substructure,  it  will  often 
be  possible  to  deliver  them  and  unload  them  from 
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the  old  bridge,  move  them  out  transversely  to 
positions  far  enough  away  from  the  >center  line 
to  permit  traftic  to  be  carried  on  between  them 
and  then  to  lower  them  clear  of  the  old  struc- 
ture and  replace  the  old  floor  with  the  new,  piece- 
meal without  much  delay  to  the  traffic.  It  will 
be  quicker  and  safer,  however,  if  the  traffic  can 
be  diverted  for  a  short  time  after  the  girders  are 
in  position,  enabling  the  old  superstructure  to  be 
entirely  removed  and  the  new  to  be  built  with- 
out regard  to  traffic. 

If  the  old  bridge  is  not  strong  enough  to  safely 
sustain  the  weight  of  the  new  girders  while  they 
are  being  carried  across  it,  the  latter  may  be  sup- 
ported on  rollers  at  two  points,  one  at  the  for- 
ward end  and  the  other  Ya  of  the  distance  to  the 
rear  end.  The  latter  roller  will  carry  a  much 
larger  portion  of  the  load,  thus  relieving  the  for- 
ward roller  and  the  bridge  floor  under  it  until  the 
girder  is  three-quarters  of  the  way  across  the 
span,  when  the  rear  end  may  be  jacked  up  on 
shore  and  the  rear  roller  moved  back  to  the  end, 
thus  increasing  the  load  on  the  forward  roller 
when  it  is  near  the  farther  abutment  and  will 
produce  much  less  strain  in  the  old  trusses  or 
girders  than  in  the  center.  It  is  also  possible,  in 
many  cases,  to  shore  up  the  girders,  floor  beams 
or  stringers  of  the  old  span  temporarily  while  the 
new  girders  are  moved  across  it  and  as  soon  as 
they  are  in  the  proper  longitudinal  position  their 
ends  can  be  supported  from  the  substructure,  re- 
leasing the  old  superstructure. 

MAINTAINING   TRAFFIC   DURING   ERECTION 

If  the  traffic  cannot  be  by-passed  or  detoured, 
and  it  is  necessary  to  maintain  it  without  inter- 
ruption and  if  the  new  girders  cannot  be  erected 
and  the  span  assembled  on  the  substructure  while 
traffic  is  maintained  on  the  old  superstructure  the 
required  results  may  be  accomplished  by  building 
falsework  parallel  and  adjacent  to  the  old  super- 
structure on  both  the  upstream  and  downstream 
sides.  On  one  of  these  falseworks  the  new  span 
may  be  assembled  complete  and  finished  ready 
for  use  in  the  proper  elevation  and  longitudinal 
position  and  as  close  as  possible  to  the  old  super- 
structure. Both  old  and  new  spans  can  be  slight- 
ly raised  and  live  rollers  placed  under  them  be- 
tween upper  and  lower  track  rails,  reaching  from 
out  to  out  of  the  two  sets  of  falsework,  and  sup- 
ported between  them  on  the  _piers  or  abutments 
or  on  single  bents  of  falsework  adjacent  to  them. 
The  traffic  can  then  be  stopped  for  an  hour  or 
two  and  both  bridges  moved  transversely  on  the 
rollers  until  the  new  superstructure  replaces  the 
old  and  receives  the  traffic,  being  lowered  to  po- 
sition and  permanently  seated  as  quickly  as  pos- 
sible, while  the  old  superstructure  can  be  removed 
at  leisure.  Very  short,  light  spans  can  be  jacked 
transversely  on  greased  skid  rails  without  the  use 
of  rollers. 

TRANSVERSE   DISPLACEMENT   OF    MULTIPLE    SPANS 

An  excellent  illustration  of  the  transverse  dis- 
placement method  above  described  is  that  which 
'was  adopted  for  the  erection  of  the  12-span  riv- 
eted truss  bridge  across  the  Wisconsin  river  at 
Merrimac,  Wisconsin,  which,  although  a  railroad 
bridge,  was  handled  exactly  as  a  highway  bridge 
might  have  been  in  a  similar  location. 


Falsework  was  erected  on  both  sides  of  the 
spans  of  the  old  structure  and  on  one  line  of 
falsework  three  spans  of  the  new  superstructure 
were  riveted  up  complete. 

Hoisting  engines  and  tackles  were  available  by 
which  the  old  spans  were  pulled  out  onto  the  op- 
posite falsework  in  three  minutes,  the  tackles 
shifted  and  the  new  spans  pulled  into  the  position 
formerly  occupied  by  the  old  ones  and  lowered 
15  feet  in  about  five  minutes  each,  the  average 
time  for  replacing  the  span  ready  for  traffic  being 
about  two  hours. 

After  a  set  of  three  new  spans  was  erected, 
long  transverse  beams  overhanging  both  sides  of 
the  structure  were  mounted  on  cars,  two  bents  of 
falsework  hoisted  from  each  end  of  the  beams, 
balancing  each  other,  and  carried  forward  to  the 
next  old  span  in  advance  where  they  were  seated 
and  braced  together  to  form  a  stable  tower,  and 
the  remainder  of  the  falsework  shifted  the  same 
way,  ready  for  the  erection  and  transportation  of 
the  next  span,  and  so  on. 

BINGHAMTON    BRIDGE 

The  Court  Street  highway  bridge  at  Bingham- 
ton,  consisting  of  four  half  deck  spans  with  three 
85-foot  Howe  trusses  each,  was  replaced  by  four 
plate  girder  spans  of  the  same  length,  each  con- 
sisting of  five  girders  7  feet  deep.  These  were 
shipped  singly,  loaded  flatways  on  two  end  cars 
with  a  spacer  between. 

They  were  jacked  up  on  the  cars  and  skiSded 
off  to  rest  on  two  ordinary  heavy  wagons  from 
which  the  reaches  had  been  removed  and  each 
replaced  by  three  8  x  8-inch  timber  12  feet  long, 
bolted  to  the  axles  of  each  wagon.  Across  the 
centers  of  these  timbers  were  set  8  x  8-inch  bol- 
sters pivoted  in  the  center  to  the  middle  timber 
to  revolve  on  short  bearing  pieces  of  iron  on 
tops  of  the  timbers. 

The  girder  was  loaded  so  that  the  bolster  of 
the  forward  wagon  was  12  feet  from  the  front 
end  of  the  girder  and  that  of  the  rear  wagon  20 
feet  from  the  rear  end,  leaving  a  space  of  52  feet 
between  bolsters.  The  bolsters  were  about  9 
feet  long  and  had  1  1/3-inch  iron  pins  driven 
through  their  ends  to  secure  the  girder  from 
slipping  sidewise. 

Six  horses  were  attached  to  the  front  wagon 
and  two  men  walked  underneath  the  girder  steer- 
ing the  rear  wagon  by  its  tongue.  The  girders 
were  carted  half  a  mile  to  the  bridge  site  and 
jacked  off  from  the  wagon  to  blocking  from  which 
they  were  gradually  lowered  to  the  ground  to 
rest  flatwise  on  eight  3-inch  solid  iron  rollers  10 
feet  long  running  on  6x  12-inch  stringers. 

They  were  rolled  out  to  approximate  position 
on  the  deck  of  the  bridge  on  this  track  and  were 
then  revolved  into  a  vertical  position  by  a  heavy 
tackle  suspended  from  gallows  frame  set  on  the 
top  chord  of  the  old  trusses.  They  were  then  re- 
moved on  transverse  greased  rails,  their  trans- 
verse bracing  assembled,  and  lowered  to  final  po- 
sition in  the  manner  best  suited  to  the  removal 
of  one  half  of  the  old  structure,  while  the  traffic 
was  diverted  to  the  other  side  of  the  bridge, 
which  was  later  replaced  in  a  similar  manner, 
while  traffic  was  maintained  on  the  first  longi- 
tudinal half  of  the  new  superstructure. 
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Recent  Legal  Decisions 


CITY    IVOT   BOUND    TO    PROTECT   TROLLEV    POLES 

RIGHTLY    IN    CENTER    OF    STREET   BV    GRASS 

PLOTS   OR   CURBING 

In  an  action  against  a  city  and  a  street  railway 
company  for  injuries  to  a. passenger  in  an  auto- 
mobile resulting  from  contact  with  a  center  pole 
in  a  street  supporting  trolley  wires,  the  New 
York  Appellate  Division  holds,  Wegmann  v.  City 
of  New  York,  186  N.  Y.  Supp.  893,  that  the  com- 
pany, being  authorized  by  the  state  to  operate 
on  overhead  trolley,  could  only  be  held  liable  if 
the  pole  was  not  placed  with  due  regard  for  the 
public  safety,  and,  the  evidence  showing  that 
without  the  pole  there  would  be  the  danger  of 
breakage  of  the  span  wires,  on  a  span  of  120  feet, 
bearing  four  wires  charged  with  a  high-voltage 
electric  current,  which  would  then  be  thrown  into 
the  street,  there  was  no  proof  that  the  choice  of 
place  by  the  company  was  unreasonable.  The 
plaintiff  claimed  that  there  should  have  been 
grass  plots  or  other  curbed  spaces  around  the 
pole.  It  was,  however,  held  that  there  was  no 
obligation  of  either  the  city  or  the  company  to 
make  a  more  extensive  appropriation  of  the  space 
of  the  plaza  where  the  pole  was  erected  to  the 
use  of  the  trolley  companies  than  was  necessarily 
required  for  such  use.  The  court  said:  "If  a 
person  would  run  into  a  trolley  pole  extending  22 
feet  in  the  air,  with  a  4-foot  white  band  painted  on 
it  at  the  height  of  the  eye,  hence  directly  in  the 
line  of  vision,  would  greater  safety  be  assured 
by  a  grass  plot  or  a  4  or  6-inch  curb  surrounding 
the  pole?"  Judgment  for  the  plaintiff  is  reversed 
and  the  complaint  dismissed. 


expressly  given.  .  .  .  The  sale  of  a  by-prod- 
uct by  the  city  bears  no  relation  to  taxation  ex- 
cept to  lessen  the  burden  thereof  by  securing 
revenue  from  sources  that  otherwise  would  con- 
stitute waste." 


IMPLIED   POWER   OF  CITY   TO   SELL   HEAT  AS   A  BY- 
PRODUCT   OF   ITS    LIGHTING    PLANT 

A  city  cannot  operate  a  heating  plant  until  it  is 
legally  established,  but  the  use  by  a  city  of  ex- 
haust steam  from  its  legally  established  lighting 
plant  to  heat  city  buildings  and  the  sale  of  some 
of  the  heat  service  to  private  individuals  is  not 
within  Iowa  Code,  par.  720,  requiring  authority 
from  the  electors  to  establish  such  a  plant.  N.  E. 
Burkitt  Motor  Co.  v.  City  of  Stuart,  Iowa  Su- 
preme Court,  181  N.  W.  762.  The  subject  mat- 
ter of  the  contracts  with  the  private  consumers 
was  the  sale  of  a  by-product  that  otherwise  would 
be  a  waste.  The  city  has  the  right  to  heat  its 
own  municipal  buildings,  and  in  so  doing  requires 
no  franchise  from  the  electorate.  "The  power  of 
a  city  to  dispose  of  its  by-products  resulting  from 
the  legal  operation  of  its  municipal  agencies  is 
necessarily  implied  and  incidental  to  powers  ex- 
pressly granted.  A  city  may  sell  and  contract 
for  the  sale  of  the  ashes  resulting  from  the  opera- 
tion of  its  steam  plant,  or  the  dirt,  coal,  or  rock 
taken  from  its  streets  in  the  improvement  there- 
of, or  manure  from  its  barns,  or  the  grease  and 
refuse  from  its  incinerating  plant.  True,  the  city 
may  not  engage  in  an  independent  business.  In 
such  case  the  doubt  is  resolved  against  the  dele- 
gation of  such  power,  and  no  power  by  implica- 
tion arises  unless  it  is  indispensable  to  the  powers 


CONTRACT   FOR  DELIVERY   BY   INSTALLMENTS  WITH 
POWER   TO    CITY   TO    REFUSE   TO   ACCEPT    FUR- 
THER   DELIVERIES    LACKS     MUTUALITY 

The  Georgia  Supreme  Court  holds.  National 
Surety  Co.  v.  City  of  Atlanta,  106  S.  E.  179,  that 
where,  in  response  to  an  advertisement  by  a  mu- 
nicipality for  bids  for  the  furnishing  and  delivery 
of  coal  for  a  period  of  twelve  months,  a  bid  is 
made  to  furnish  a  specified  number  of  tons,  and  a 
contract  is  afterwards  entered  into  for  the  de- 
livery of  so  many  tons  per  month  at  a  given  price 
and  at  a  stated  place,  but  it  is  expressly  stipulated 
in  the  contract  that  the  purchaser  shall  be  at  lib- 
erty at  any  time  by  a  written  notice  to  order  a 
suspension  of  deliveries  of  the  coal  and  to  refuse 
to  accept  further  deliveries,  the  element  of  mu- 
tuality is  wanting  in  the  contract.  Orders  sub- 
sequently given  by  the  purchaser  for  deliveries  of 
a  portion  of  the  quantity  included  in  the  bid  will 
not  render  the  contract  binding  upon  the  bidder, 
even  for  the  delivery  of  the  portion  thus  ordered. 
This  is  not  an  acceptance  of  the  bid  as  made. 
There  being  no  contract  binding  upon  the  prin- 
cipal, the  bond  for  performance  was  not  enforce- 
able against  the  surety. 


TOWN    WITH    PRESCRIPTIVE    RIGHT    TO    DIVERT 

WATER    MAY    ENJOIN    DIVERSION    BY 

UPPER   OWNER 

The  Supreme  Court  of  Appeals  of  Virginia 
holds,  Town  of  Gordonsville  v.  Zinn,  106  S.  E. 
508,  that  a  town  which  owns  only  an  acre  of 
riparian  land,  but  which,  by  its  adverse  collec- 
tion, dominion  and  control  of  all  the  water  of  the 
stream  which  flowed  down  to  its  said  lot  for 
longer  than  the  prescriptive  period,  has  acquired 
by  prescription  a  substantial  right  against  all 
lower  riparian  landowners,  and  hence  a  vested 
right,  to  the  exclusive  use  of  the  water  to  that 
extent,  may  enjoin  an  upper  owner  from  with- 
drawing the  water  in  such  quantity  at  any  time 
as  will  in  any  degree  diminish  the  quantity  of 
water  which  the  proof  may  show  that  the  town 
has  by  prescription  acquired  the  right  to  divert 
for  its  daily  supply. 


INTEREST   ON   BOND   OF   CONTRACTOR    FOR   PUBLIC 

WORK    NOT    RECOVERABLE     WHERE    SUCH    IS 

LAW    OF    STATE   AVHERE    CONTRACT      MADE 

In  an  action  by  the  United  States  on  the  bond 
of  a  contractor  for  public  work,  given  under  the 
federal  statute,  for  the  fulfilment  of  the  contract, 
the  federal  district  court  for  the  district  of  Dela- 
ware holds  that  where  by  the  law  of  the  state 
where  the  contract  and  bond  were  made  (in  this 
case  North  Carolina)  no  recovery  can  be  had  in 
excess  of  the  penalty  in  a  penal  bond,  interest  on 
such  sum  is  not  recoverable.  United  States  v. 
Garland,  271  Fed.  14. 
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NEWS  OF  THE  SOCIETIES 


Aug.  10-13 — IXTERXATIOXAL  AS- 
SOCIATION OF  STKEET  CLEANING 
OFPlClAijS.  Annual  conference.  Ho- 
tel La  Salle.  Chicago,  111. 

Aug.  :;3-::5 — amekican  associa- 
tion OF  PARK  b'UPERINTEND- 
ENTS  Annual  meeting.  Detroit, 
Mich.  Secretary,  Emmet  P.  Grittin. 
Superintendent  ot  Park,  East  ot. 
Louis.    111. 

Aug.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  RO-\DS  ASSOCIA- 
TION. Annual  meeting.  Flint.  Mich. 
Sept.  13-lG — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford^  715  Tre- 
mont  Temple,  Boston,  Mass. 

Sept.  as  no  days) — NEW  YORK 
ELECTR1C.A.L  EXPOSITION.  Seven- 
tv-flrst  Regiment  Armory,  New  York 
City. 

Oct.  5-7— SOCIETY  OF  INDUS- 
TRI.AL  ENGINEERS,  National  con- 
vention.     S'pringfield,   Mass. 

Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERN.\TION.\L 
TRADE.      Lvons.    France. 

Oct.  11-14 — INTERNATIONAL  AS- 
SOCIATION OF  FIRE  E.NGINEERS. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansl-.;y.  Secretary,  James  J.  Mul- 
cahev.  Municipal  Building.  Denver. 
Colo. 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT-!. 
Annual  convention.  Southern  Hotel. 
BaltimTre.  Md.  Secretary.  Charles 
Carroll    Brown,   Valparaiso.    Ind. 

Oct.  31->oT.  5— NEW  ENGLAND 
.ASSOCI.\TION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary. 
James  F,  Morgan.  Devonshire  St.. 
Boston. 

>ov.  14-18- .\MERIC.\N  PUBLIC 
HEALTH      -ASSOCIATION.  Annual 

meeting.     New  York   City. 


NATIONAL,       .*^SSOCl.VTIO.N       OF 
STREET    rLE-VMXG    OFFICI.YLS 

The  second  annual  conference  of  this 
association  will  be  August  10.  11  and  12. 
at  Chicago,  during  the  "Pageant  of 
Progress"  to  be  held  by  Chicago  during 
August.  Headquarters  will  be  at  the 
Hotel  La  Salle.  There  will  be  a  confer- 
ence with  a  luncheon  at  the  hotel  on 
Wednesday  noon  and  a  beefsteak  supper 
at  another  hotel  on  W'ednesday  evening. 
The  annual  banquet  will  be  at  the  La 
Salle  on  Thursday  evening.  Conference 
sessions  will  be  called  for  Wednesday 
afternoon  and  both  morning  and  after- 
noon on  Thursday.  There  will  be  no 
formal  papers  but  round  table  discus- 
sions of  questions  will  be  brought  up  by 
those  present. 


THE     X.VTIOXAL     .\SSOCIATIOX     OF 
BUILDERS'   EXCHANGES 

-According  to  a  statement  of  L  E 
Sprankle,  state  commission  for  the  Na- 
tional Association  of  Builders'  Ex- 
changes in  Ohio,  every  city  and  town  in 
America  of  10,000  population  should 
have  an  e.xchange  with  which  sinaller 
rural  communities  should  be  affiliated. 
The  state  should  have  a  separate  state 
organization  that  should  be  a  member  of 
a  national  organization,  the  rules  and 
regulations  of  the  different  exchanges 
and  their  combinations  should  be  stan- 
dardized. 

_  The  exchanges  should  function  in  leg- 
islative matters,  including  taxation  and 
all  matters  of  city  or  national  nature.! 


Among  the  important  subjects  that  re- 
quire their  attention  is  the  tax  imposed 
in  many  states  upon  real  estate  in- 
vestiTients,  banking  laws  discriminating 
against  building  business  and  other  laws 
and  rulings  by  which  money  is  driven 
from  real  estate  investments  to  other 
channels. 


THE    MINNESOTA    STATE    BOARD 
OF    REGISTR.VTION 

The  State  Board  ol  Registration  for 
Architects,  Engineers  and  Surveyors, 
just  appointed  by  Governor  J.  A.  O. 
Preus,  of  Minnesota,  is  composed  of  F. 
W.  German,  architect,  Duluth ;  H.  T 
Downs,  architect,  Minneapolis ;  A.  F. 
Gauger,  architect,  St.  J^aul :  F.  W.  Mc- 
Kellup,  civil  engineer,  Faribault ;  D.  E. 
Woodbridge,  mechanical  and  mining  en- 
gineer, Duluth;  Paul  Doty,  mechanical 
engineer,  St.  Paul;  and  N.  Y.  Taylor, 
land  surveyor,  Litchfield. 

All  architects  and  engineers  in  the 
state  must  have  six  years  of  acceptable 
study  or  experience  and  take  out  a  $25 
license  and  $10  yearly  renewals. 

TRADE  PUBLICATIONS 

SII.TAN     CONTRACTORS'     EQIIP- 
.MENT 

"Modern  Road  Building  and  Main- 
tenance," just  published  b"-  the  Her- 
cules Powder  Co.,  has  been  prenared 
for  the  use  of  engineers,  contractors, 
road  officials,  students  and  all  who  are 
interested  in  the  rational  and  economic 
solution  of  the  many  problems  con- 
nected with  our  public  roads  and  traf- 
fic they  are  required  to  carry.  The 
book  was  written  by  Andrew  P.  Ander- 
son, highway  engineer  of  the  Bureau 
of  Public  Roads.  It  contains  chapters 
on  Planning  the  Road,  Road  Materi- 
als, Road  Construction,  Road  Mainte- 
nance and  Repair  and  Use  of  Ex- 
plosives. A  copy  will  be  sent  free  to 
anyone  making  a  written  request  to  the 
Hercules  Powder  Company,  Wilming- 
ton, Del.,  or  to  any  of  the  branch  of- 
fices of  this  company. 


TEX.\CO  ASPHALTIC  CONCRETE 

A  Te.xaco  asphaltic  concrete  wearing 
surface  is  made  up  of  stone,  sand,  min- 
eral filler  and  Texaco  asphaltic  cement. 
The  steps  in  constructing  a  Texaco  as- 
phaltic concrete  wearing  surface  are  as 
follows : 

1.  Measure  the  stone  and  sand  in  the 
proper  proportions  and  tlien  mix  them. 
After  this  heat  the  stone  and  sand  to  a 
temperature  of  from  335  to  350  degrees 
F.    This  is  done  in  a  heater  or  dryer. 

2.  At  the  same  time,  heat  the  asphaltic 
cement  to  the  same  temperature  in  a 
heating  kettle. 

3.  \\'hen  the  stone  and  sand  are 
brought  to  the  proper  temperature  dump 
them  into  the  mixer.  "Then  add  the 
proper  proportion  of  mineral  filler, 
which  may  be  either  Portland  cement 
or  limestone  dust,  .^fter  this  is  done, 
dump  the  proper  proportion  of  asphaltic 
cement  into  the  mixer,  which  has  al- 
ready made  a  uniform  combination  of 
the    sand,    the    stone    and    the    mineral 


filler.  Then  continue  mixing  until  thi- 
particles  of  mineral  aggregate  are  thor- 
oughly coated  with  asphaltic  cement  and 
a  homogeneous  mixture  is  produced. 

4.  Dump  it  into  a  wagon  or  truck 
and  convey  it  to  the  street  or  roadway 
to  be  paved.  By  the  use  of  canvas 
covers  or  tarpaulins,  the  material  may 
be  hauled  a  long  distance  with  little  loss 
in  temperature. 

5.  Damp  it  on  the  foundation  and 
shovel  it  into  place.  Comb  the  material 
thoroughly  with  hot  rakes  as  it  is  being 
deposited  and  smooth  it  to  an  even  con- 
tour. Spread  enough  material  to  give 
the   desired    thickness. 

G.  Tamp  the  hot  material  along  the 
curb  or  gutter  and  around  all  manholes, 
covers,  valve  boxes,  etc.,  with  hot  iron 
tampers. 

7.  When  tamping  has  been  completed 
roll  the  newly  laid  pavement  with  a 
heavy  self-propelled  roller,  first  longi- 
tudinally  ?"d   then  diagonally. 

8.  .\fter  maximum  compression  has 
been  attained  by  rolling,  cover  the  sur- 
face of  the  pavement  lightly  with  ce- 
ment or  limestone  dust.  The  pavement 
is  then  ready  for  traffic. 

(Excerpt  from  booklet  sent  free  on 
application  to  Texas  Co.  Asphalt  Sales 
Department.  17  Battery  place.  New 
York    City.) 

PERSONALS 

Smith,  Herschel  C.,  formerly  deputy, 
state  highway  engineer  of  Oklahoma, 
has  been  appointed  assistant  professor 
of  highway  engineering  and  highway 
transport  at  the  L'niversity  of  Michigan. 

Welborn.  M.  C.  division  engineer 
with  the  Texas  State  Highway  Depart- 
ment, has  resigned  to  become  city  en- 
gineer of  Paris,  Te.xas. 

Turner,  Arthur  J.,  for  the  past  two- 
years  chief  engineer  for  the  Columbia 
Basin  survey  commission  of  the  state 
of  W'a.shington,  resigned  that  office  on 
June  1  to  become  superintendent  of 
construction  on  the  Skagit  River  power 
project  being  carried  out  by  the  city  of 
Seattle. 

Leonard.  O.,  has  resigned  as  county 
engineer  of  Parker  county,  Texas,  to 
accept  a  similar  position  with  Travis 
county. 

Middleton,  Ellis  G.,  has  resigned  as 
village  engineer  of  Le  Roy,  N.  Y..  to 
accept  a  position  with  the  highway  com- 
mission of  West  Virginia. 

McGrath,  J.  K.,  for  the  past  five 
years  county  engineer  of  Fayette  coun- 
ty, W.  Va.,  has  resigned  to  accept  a 
position  as  division  engineer  with  the 
state  road  commission,  to  have  charge 
of  the  state  roads  in  Kanawha,  Clay, 
Fayette.  Boone,  Nicholas,  Raleigh.  Sum- 
mers, Monroe,  Greenbrier  and  Poca- 
hontas counties. 

Hagis,  A.  B.,  has  been  appointed  city 
engineer  of  Jellico,  Tenn. 

Harrington,  W.  H..  has  been  ap- 
pointed city  engineer  of  Tracy,  Cal. 

Dryden,  F.  H.,  has  been  appointed 
city  engineer  of  Salisbury,  Md. 

Wamsley.  Judson.  has  resigned  as 
county  superintendent  of  roads  of 
Montgomery  county.  Pennsylvania,  and 
William  Redington  appointed  superin- 
tendent of  highways  for  the  same 
county. 
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nances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


MOTOR    ROLLER    WITH    SCARIFIER 


tured  by   the   Aus-  designed   for  operation   from  the  same 

tin  Co.  and  sold  by  thrust  cylinder. 

the  Austin  Western  The  backing  machinery  for  the  larger 
Road     Machinery  dredges    consists    of    an   annealed   steel 
Co.,   includes  grad-  casting  drum,  which  is  gear  driven  from 
ers.   dump   wagons,  a  double  cjlinder  engine.     The  swing- 
stone      spreading  ing    machinery    consists    of    a    machine 
wagons,      elevating  grooved  drum  keyed  to  its  shaft  from  a 
graders,     street  double  cylinder  reversible  engine.     Two 
sprinkler,       several  sets    of    machinery    are    provided    for 
types     of     street  hoisting  the  spuds.     The  stern  spud  ma- 
sweepers,     a     two-  chinery  for  the  larger  dredges  consists 
speed     spr.nkler-  of   an   independent   unit   with  rack  and 
sweeper    a  pressure  pinion  gear  driven  from  a  doubfe  cylin- 
road  oiler,  a  gyr.i-  der  reversible  engine, 
tory     crusher     and  The  structural   steel   boom   is  of   the 
mammoth     graders  double-bow  lattice  of  plate  girder  type 
and  road  rippers.  ...ith  annealed  steel   foot  castings.     The 
shipper   shaft   is   mounted   in   cast   steel 
IJII'PER  DREDGES  bearings  at  the  center  of  the  boom  and 
Dipper      dredges,  is  fitted  with  two  pinions  and  two  brake 
manufactured      b  y  wheels.     The  dipper  handle  is  composed 
the     Bucyrus     Co.,  of  two  timber  members  heavily  armored 
,         .                    have    been    on    Ihe  on  all  sides  with  steel  plates, 
market  since  1883  and  are  said  to  out-  The  heavy  reinforced  dipper  may  be 


iMOTOK    A.\D     STEAM     ROLLERS  market    SI 

The  handsome  new  Catalog  F  issued     number  all   ^f   tV,„Tfi  ""u-""!'"  "'  ""';  ^"T  '""'"■'   '^"""'^cu  uippcr  may  dl 

by  the  Austin  Manufacturing  Co.,  lUus-     dinger  dr.  dt.e     fn  tl,      '^  ^f^'-P°'''-'''^'i  °^  P'^^te  or  cast  steel  and  has  a  pin  con- 

trates   several   types   of   improved   road     u  Xo  advfmaee  ft    "'']''•   ^^/''  '■""  "'^^'"^d   f°rged   bail   and   a    heavy   plate 

rollers  with  special  reference  to  the  latest     hig  a^d  mafSnt  L'rw"'"-^^^  '^'"''""  f?"""  ^'"j  '^''"^  ^"^^'J  ^"^  1°'^""^  ''^"^ 

advance   in   the  development  of   a  type     na!s   or   ditche    Till    f          '  "'"'T''  T  '"'T''     L'  "  P™^''ded  with  four  forged 

operated  bv  gasoline  J.tors.     They  a?e     merged  excavation  o1,  /"' t^^'f*'    '"H"  '^t^^  '^^'^  °''  =^  ■^'^^^ed  steel  cutting  lip. 

made   in   7,   8,   10,    13  and   15-ton  sizes     Tnd  wdlX  harrr°^nH  K    t        °" ''"'"'^  ^^^  swingmg  circle  is  mounted  on  an 

equipped  with  4-cycle  horizontal  engines.     d"an   anv   ?tLr   drc'dl       T^  TT'""  fu"''-'1  '''f  "u^""^  '1^=^'  '^  '^'""'"^  °" 

Single  cylinder  engines  are  standard  for      he  large  sL^e  dredees  has  I   m.    ''    '"  *^  P""l'=  °f  ^  ^"^^y.  ^^'^  P'^te.^    The 

the  three-wheel  rollers  and  double  cylin-     Ul   of   250  000   —I         ,  '        '''"'T  A-frame    legs    are    pm    connected    and 

der  engines  for  the  tandem  rollers.             concentrated     n  a  sintb        H      ","   '"  T'-''^  V'^  J"""'  ■'OP'^-     The  dredges  are 

The   three-wheel    macadam    tvpe    has     ab"es     t    to    di^lod^  t\V  ,       u        '""  '^^''^"^'^  ?°  be  operated  either  by  steam 

ample  power,  can  he  started  with  a  few     far'e     tones    trees   and   oHp'      I    Z"''  or    dectric    power,    and    the    levers    by 

minutes'    preparation    and    runs    many     tions                                                 obstruc-  which  one  man  can  control  the  principal 

Tu              r  i.1.     J-  operations  are  located  in  a  position  that 

use  of  the  dipper  dredge  is  rec-  affords  the  best  view  of  the  work, 

ommended    for   .scow   loading  of   exca-  The  circular  illustrates  the  three  15- 
vated  material,  depositing 
spoil    on    adjacent 


hours  without  requiring  to  stop.  It  can 
be  operated  either  with  kerosene,  gaso- 
line or  lamp  oil,  carries  a  large  supply 
of  fuel,  and  requires  only  a  small  amount 
of  water.  It  has  a  variable  speed  regu- 
lator and  two  positive  gear  changes, 
giving  it  very  elastic  speed  for  road 
travel.  It  has  a  reliable  hand  steering 
device,  which,  on  very  heavy  rollers, 
can  be  replaced  by  'power  steering 
mechanism. 

The  Austin  steam  roller  is  especially 
recommended  on  account  of  the  proper 
width  of  tread  and  distribution  of 
weight  and  becau.se  it  has  20  per  cent 
more  boiler  heating  surface  than  other 
standard  steam  rollers,  thus  making  it 
especially  efficient  for  rolling  subgrade 
and  macadamizing  on  hills  and  for 
scarifying  and  other  heavy  demands. 

It  can  bo  provided  with  a  scarifier  at- 
tahcment  having  seven  teeth  that  will 
tear  up  a  strip  of  road  about  5  feet  wide 
at  a  trip.  These  are  mounted  on  a 
frame  that  is  raised  or  held  down  in 
position  by  air  pressure. 

The  tandem  motor  roller  is  superior 
to  the  three-wheel  roller  because  it  is 
steadier  running,  has  lower  central 
gravity,    higher    road    clearance,    easier 


— J .    banks, 

heavy  digging,  handling 
large  or  medium  sized 
stones,  handling  material 
that  requires  blasting  and 
dling  material  that  cmi- 
tains  sunken  timbers  or 
fallen  trees. 

Each  dredge  is  designed 
to  meet  the  re(|uircnuiits 
of  the  work  under  c.m- 
templation.  and  may  be 
Iniilt  in  accordance  'with 
the  specific  information 
furnished  in  reply  to  a 
printed  list  of  questions 
issued  by  the  manufac- 
turer. 

TIhe  main  engines  nriy 
be  twin  tandem  componnrl 
or  double  cylinder  U']n- 
and  are  usuajlv  made  re- 
versible with  Stevenson 
1-nV  motion.  The  lari;e 
engines  are  made  non-re- 
v-rsihle  and  the  small  en- 
is  eear  connected  to 


coinr,^,  quick^d  and  more  elastic  power     the  c;:nr:haft rr^t'r': 


steering  and  less  operating  costs.  It  is 
made  in  5,  6,  7  and  8-ton  sizes. 

The  same  company  makes  an  inde- 
pendent steerable  scarifier  weighing 
6.400  pounds  that  can  be  hauled  by  a 
road   roller  and  instantly  detached.  ' 

The  other  road  machinerv  manufac- 


t'-e  drum.  On  most  of 
the  smaller  dredges  the 
backin<T  and  stern  drums 
are  driven  from  the  main 
eno-ine  on  the  larger  en- 
■~i"»^  the  hoisting  shaft 
carries    a    friction    clutch 


■■U   JIK.X  bTANDLNTG  ON  rL.VTFOKM   .SUt^  PEXUEL) 
IN    1.5-Y.ARn    DIPPtCR    BUCKET    BUILT 
FOR     BUCYRUS      DREDGE     ON 
PANAMA    CANAL 
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yard  dipper  dredges  purchased  by  the 
United  States  government  Jor  Panama 
Canal  work,  that  are  equipped  with 
6  X  28  X  24-inch  engines  and  are  designed 
to  dig  to  a  depth  of  50  feet,  and  were 
operated  at  45  seconds  per  cycle.  One 
of  them  lifted  a  50-ton  boulder,  which 
had  to  be  blasted  three  times  wTiile 
resting  on  the  dipper.  Illustrations  are 
also  given  of  other  dredges  up  to  15- 
yard  capacities  and  hydraulic  dredges 
with  13  to  28-inch  suction  pipes. 

FONTAINE    DEMOUNTABLE    TRUCK 
BODIES 

These  bodies  are  manufactured  by  the 
American  Truck  Body  Co.,  Inc.,  in  three 
types  especially  designed  for  the  rapid 
and  safe  unloading  of  1,000,  1,500  and 
2,000  brick  stacks  handled  on  pallets. 
They  are  made  of  3/16-inch  reinforced 
riveted  steel  plates  and  can  easily  be  in- 
stalled on  any  standard  truck  to  which 
they  are  attached  by  U-bolts. 

The  equipment,  which  has  several  im- 
provements over  previous  models,  con- 
sists of  a  frame,  with  power  hoist,  cra- 
dle and  two  detachable  bodies  with 
pallets.  The  cradle  moves  back  and 
forth  on  the  frame  in  such  a  manner 
that  the  body  may  be  set  on  the  ground 
and  then  carried  back  on  the  truck  in  . 
the  proper  position  for  hauling.  The 
body  is  not  lifted  as  a  dead  load,  but  is 
simply  pulled  over  the  arc  of  a  circle, 
making  it  easier  to  handle  the  load.  The 
hoist  is  sufficiently  strong  to  handle  the 
load  with  perfect  ease,  and  is  so  made 
that  it  is  self -locking  so  that  the  load 
may  be  held  in  any  position  desired. 
The  power  to  operate  the  hoist  is  de- 
rived from  the  power  take-off  of  the 
truck.  If  the  "Fontaine  outfit"  is  placed 
on  an  old  truck,  which  does  not  have  a 
power  take-off,  the  power  take-off  can 
be  obtained  from  the  manufacturer. 

The  detachable  bodies  are  held  in 
place  on  the  cradle  by  means  of  two 
lateral  arms  which  securely  hold  a  pipe 
on  the  body.  It  is  impossible  for  the 
body  to  slip  in  any  way  whatever.  When 
it  is  desired  to  detach  the  body,  the 
equipment  is  lowered  until  the  body  is 
on  the  ground  and  then  the  arms  pass 
under  tht-  pipe.  The  body  cannot  be 
detached  while  on  top  of  the  truck.  The 
pallet  acts  as  the  tail  gate  of  the  body 
and  is  held  in  place  by  two  iron  pipes. 
When  the  load  is  deposited,  these  pipes 
are  slipped  out  and  the  brick  are  left 
stacked  on  the  pallet,  when  the  truck  is 
pulled  away.  The  pallets  arc  of  rough 
wood  construction  and  are  left  under 
the  stack  until  the  brick  are  used. 

The  Fontaine  delivery  system  enables 
the  truck  body  to  be  loaded  at  a  con- 
venient place.  When  loaded,  the  truck 
comes,  picks  up  the  loaded  body,  and 
carries  it  to  its  destination  while  the  ad- 
ditional body  is  being  loaded.  The  truck 
is  continually  on  the  go,  and  the  time 
lost  in  loading  and  unloadmg  is  saved, 
the  truck  driver  is  the  only  man  re- 
quired to  pick  up  the  loaded  body  and 
deposit  the  load.  When  brick  are 
dumped  from  a  truck  a  large  percent- 
age are  chipped  and  broken.  But  with  the 
Fontaine  equipment  the  brick  cannot  be 
broken.  On  a  city  street  it  is  necessary 
that  the  brick  be  stacked,  and  this  can  be 
advantageously  done  first  of  all.  As  the 
body  is  packed  to  capacity,  it  is  simple 
to  check  up  on  the  number  of  brick 
delivered  without  counting  them. 


TRUCK    BACKINc;    l.\ Tu    P<*.-^lTION    TO    UNLOAD   A   STACK  OF   BRICKS 


STACK    OF   BRICKS  DEPOSITED    ON    U  ROUND.    RELEASING   TRUCK 
BODY    TH.A^T    IS    THEN   RETURNED   TO    POSITION    ON    CHASSIS 


TRUCK    DRIVE1^>    UNLOADING    STACK  OF   BRICKS  QLTICKLY   BY   POWER 


PUBLIC  WORKS. 


CITY 


COUNTY 


STATE 


A    Combinatiou    of   "MUNICIPAL,   JOURX  AL"    and    "COXTRACTING"' 

Published    Weekly    by    Public    Works    Journal    Corporation 
Publication    Offlce,    Floral    Park,    N.    Y.       Advertising   and    Editorial    Offices   at    243    \V.   39th   St.,  New  York,  N.  Y. 

Entered    as    Second-Class    matter   at    the   Post   Office    at   Floral    Park,    N.   Y..  August   27,   1920,   under  tlie  Act  of  March  3    1879. 


Vol.  51 


AUGUST  6,    1921 


The  State  Highway  System  ol 

Connecticut 


No.  6 


Development  and  cost  of  state  roads.  Receipts  from  motor  vehicles,  amounts 
assessed  on  commercial  motor  vehicles.  Rational  control  of  truck  traffic 
beneficial.      Enforcement    of   traffic   regulations.     Classification  of  highways 

and  revenue  anticipated. 


The  most  important  development  in  the  high- 
way situation  in  Connecticut  during  the  past  six 
months  has  been  the  final  establishment  of  the 
relations  between  the  construction,  reconstruc- 
tion and  maintenance  costs  of  the  state  system 
and  the  financing  for  the  same. 

The  situation  a  few  years  ago  was  one  in  which 
traffic  considerations  were  almost  independent  of 
road  engineering  since  the  stone  and  gravel  roads 
then  constructed  represented  the  highest  class  of 
roads  and  were  more  than  ample  for  all  of  the 
then  present  or  then  anticipated  traffic.  With  the 
advent  of  high-speed  and  high-powered  motor  ve- 
hicles, this  has  been  entirely  changed,  and  it  has 
become  apparent  that  substantially  a  new  system 
of  greatly  increased  road  capacity  of  different 
construction  types  is  required  very  largely  in  be- 
half of  automobiles.  These,  therefore,  constitute 
a  favored  class  which  should  in  equity  bear  a  pro- 
portionate share  of  the  burden  entailed. 

PROPORTIONING    COSTS 

By  the  use  of  official  data,  it  has  been  possible 
to  classify  the  cost  of  future  construction  and  to  a 
considerable  extent,  the  proportion  of  deteriora- 
tion due  to  the  different  classes  of  service;  and 
from  a  study  of  these  and  other  data  of  the  State 
Highway  Department,  it  became  apparent  that  an 
enormously  greater  amount  of  funds  was  required 
immediately  and  continuously,  and  it  appeared 
equitable  to  assess  this  to  a  very  considerable 
portion  of  the  automobile  traffic.  Considering  the 
respective  amounts  and  the  importance  of  the 
pleasure  and  commercial  traffic,  the  Highway  De- 
partment assumed  that  an  apportionment  of  two- 
thirds  of  the  special  automobile  revenue  might 
justly  be  derived  from  the  pleasure  cars  and  the 
remainder  from  the  commercial  cars. 


Up  to  1915  most  of  the  motor  vehicle  fees  re- 
ceived by  the  Highway  Department  were  derived 
from  pleasure  vehicles  and  only  a  very  small  per- 
centage came  from  motor  trucks ;  but  since  that 
time  the  percentage  of  motor  trucks  registered 
has  quadrupled,  there  has  been  a  large  outlay 
necessary  for  widening,  strengthening  and  other- 
wise improving  hard-surface  roads,  and  concrete 
reconstruction  of  the  principal  lines  of  highways 
has  cost  from  $40,000  to  $60,000  per  mile  as  com- 
pared with  a  maximum  of  $6,000  or  $7,000  per 
mile  for  the  macadam,  stone  and  gravel  roads  that 
sufficed  before  the  automobiles  arrived. 

This,  of  course,  multiplied  many  times  the  ex- 
penditure of  the  Highway  Department,  which  has 
increased  to  $6,000,000  or  $7,000,000  annually,  ex- 
clusive of  the  town,  county  and  federal  aid 
expenditures.  This  large  sum  can  be  raised  by 
either  a  direct  tax  levy  on  all  the  people  of  the 
state,  by  bonding  the  cost  of  new  construction,  or 
preferably  by  allotting  to  the  more  direct  bene- 
ficiaries of  improved  highways  a  just  share  of 
the  cost  of  securing  them,  as  was  strongly  urged 
after  a  careful  review  of  the  past,  present  and  fu- 
ture conditions  to  be  met  by  the  state  and  its 
officers. 

With  this  proposition,  the  Highway  Depart- 
ment brought  up  the  subject  for  legislative  action, 
and,  of  course,  encountered  the  expected  violent 
opposition,  but  the  arguments,  reinforced  by  un- 
impeachable data,  were  so  strong  that  the  differ- 
ent committees  were  soon  convinced  and  the  ques- 
tion became  one  of  amount  and  details  of  opera- 
tion. The  theoretical  assessment,  as  computed 
from  a  consideration  of  the  investment,  the  opera- 
tion, the  relative  advantages  to  and  the  benefits 
derived  by  the  five-ton  motor  trucks,   indicated 
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that  a  logical  proportion  might  be  derived  byjis- 
sessing  them  the  unprecedented  amount  of  $750 
each  per  annum,  but  as  this  was  manifestly  im- 
practicable, the  request  was  reduced  to  a  modest 
S450,  and  after  a  very  thorough  discussion  and 
strong  efforts,  considerable  practical  success  was 
achieved  by  accomplishing  an  actual  imposition 
of  $187.50  for  a  five-ton  truck  annually.  The 
schedule  of  fees  up  to  that  point  is  in  proportion. 
Bevond  that  point,  the  truck  is  practically  pro- 
hibited. 

The  old  fees,  together  with  those  provided  by 
general  taxation  and  other  sources,  have  given 
during  the  current  year  a  total  of  $6,000,000  which 
will  be  expended  in  the  proportion  of  about  $2,- 
000,000  for  maintenance,  temporary  work  and  re- 
pairs ;  $2,000,000  for  reconstruction :  and  $2,000,- 
000  for  construction,  including  $700,000  for  bridge 
work. 

CONTROLLING    ROADS    AND    TR.\FFIC 

Although  the  truck  owners  at  first  very  natur- 
ally felt  grieved  at  the  increased  tax,  their  attitude 
has  been  greatly  modified  and  is  due  in  consider- 
able measure  to  the  somewhat  unusual  and  very 
successful  system  developed  by  the  department 
during  the  last  winter  and  spring  when  the  roads 
were  affected  by  snow  and  frost  and  rain,  so  that 
the  heavy  trucking  service  on  them  became  not 
only  more  difficult,  but  in  many  cases  threatened 
great  injurj-  to  the  roads.  Recognizing  this,  the 
department  legally  closed  certain  roads,  or  por- 
tions of  roads,  routed  the  traffic  through  other 
parts  of  the  system,  and  attempted  to  enforce  a 
very  careful  restriction  on  loads. 

This  resulted  not  only  in  the  saving  of  a  great 
man}-  thousands  of  dollars  in  possible  damage 
which  might  have  accrued  through  the  injudi- 
cious use  of  the  roads,  but  at  the  same  time  re- 
sulted in  the  maintenance  of  open  traffic  routes 
throughout  the  worst  of  the  season  and  cared  for 
all  of  the  necessary  business  that  had  to  be  trans- 
acted. The  truck  owners  did  not  fail  to  realize 
this,  and  as  a  whole  have  become  appreciative  and 
friendly  to  the  system  and  its  enforcement. 

LIMITING    LOADS 

There  is  a  regulation  in  the  state  restricting  th;-- 
load,  including  the  weight  of  the  truck,  to  25,000 
pounds,  and  the  highway  commissioner  has  the 
right,  if  he  sees  fit,  to  recommend  the  licensing  of 
trucks  in  excess  of  that  amount  on  certain  speci- 
fied routes.  He  maj-  also,  in  his  discretion,  at  cer- 
tain seasons  of  the  j'ear,  or  on  certain  highways, 
restrict  the  loads. 

Under  the  new  law,  which  is  a  modification  of 
the  old  one,  he  also  is  allowed  to  call  upon  the 
Motor  Vehicle  Commissioner,  in  connection  with 
matters  for  the  enforcement  of  these  regulations 
at  particular  points,  and  the  Motor  Vehicle  De- 
partment is  working  in  co-operation,  of  course, 
with  the  Highway  Department  and  attempting  to 
enforce  the  laws.  This  co-ordination  is  achieving 
and  promising  exceptionally  good  results. 

The  Motor  Vehicle  Department  has  established 
at  the  state  line  in  two  places  stations  at  which 
are  located  inspectors  who  are  attending  to  the 
regulation  of  traffic  and  the  restriction  of  loads. 


This  has  been  quite  a  material  help   in  cutting 
down  the  over-loading. 

CLASSIFICATION   AND    MILEAGE 

The  state  of  Connecticut  has  1,600  miles  of 
state  highways.  In  addition  to  this,  there  are 
about  10,400  miles  of  unimproved  highways  and 
probably  75  miles  of  concrete,  a  little  of  which  is 
only  16  feet  wide ;  practically  all  of  it  is  18  feet  or 
more  in  width.  There  are  about  100  miles  of  bitu- 
minous concrete  which  is  eitner  on  a  concrete 
base  or  on  a  stone  base.  There  are  about  50  miles 
of  bituminous  macadam  and  about  400  miles  of 
macadam  stone  road  which  is  treated  superficially, 
with  bituminous  material,  and  the  remainder  is 
either  gravel  or  combinations  of  stone  and  gravel 
or  stone  and  earth.  Practically  all  are  treated 
with  oil,  tar  and  calcium  chloride. 

Not  more  than  half  of  new  roads  constructed 
will  be  concrete ;  possibly  35  per  cent  will  be  con- 
crete or  on  a  concrete  base.  The  remainder  will 
be  selected  from  the  other  types  according  to 
local  conditions  and  requirements. 

It  is  assumed  that  there  will  be  a  falling  off  of 
the  revenue  derived  from  automobiles  for  the  next 
few  years.  The  increase  has  been  20  per  cent  for 
three  or  four  years,  and  it  may  come  down  to  15 
or  10  per  cent.  It  has  probably  reached  the 
steepest  portion  of  its  increase  and  will  flatten  out. 

It  is  expected  that  the  vearlv  revenue  will  be 
$3,000,000  from  automobiles  and  $3,000,000  from 
other  sources,  and  it  is  surmised  that  this  amount 
will  probably  be  the  average  expenditure  of  this 
department  for  the  next  few  years. 


Protecting    Foundation  Concrete  from   Run- 
ning Water  in  Very  Cold  Weather 

One  of  the  piers  of  the  United  States  Govern- 
ment Railway  bridge  over  the  Susitna  river, 
Alaska,  was  built  in  an  open  pit,  sheeted  with 
Wakefield  sheet  piling  and  excavated  by  an 
orange  peel  bucket  and  by  pick  and  shovel. 

The  excavation  was  in  porous  gravel  and 
boulder  foundation,  through  which  considerable 
water  penetrated  under  25  feet  head  in  the  bot- 
tom of  the  pit,  and  it  was  considered  impractical 
to  deposit  the  concrete  under  water  by  tremie  or 
bottom-dump  buckets.  The  leakage  in  the  coffer- 
dam was  eventually  controlled  by  covering  th'j 
bottom  of  the  33  x  69-foot  excavation  by  a  single 
large  sheet  of  canvas  that  extended  6  feet  ver- 
tically up  on  the  walls  of  the  cofferdam  and  was 
formed-in  along  the  sides  and  ends,  providing  an 
exterior  flume  for  the  water,  which  was  thus  con- 
veyed to  the  sump,  from  which  it  was  removed 
b}^  drainage  pumps. 

The  cofferdam  was  roofed  and  steam  coils 
around  the  edges  were  provided  for  heating  the 
interior.  Aggregate  was  dumped  on  platforms 
heated  by  perforated  pipe  coils  and  the  concrete 
was  mixed  with  hot  water.  The  concrete  was 
placed  in  temperatures  as  low  as  12  degrees  below 
zero,  was  conveyed  from  the  mixer  to  the  pier 
in  pipes  and  chutes  and  was  not  allowed  to  come 
in  contact  with  cold  water  until  after  it  had  set. 
The  work  was  executed  under  the  general  super- 
vision of  Col.  F.  Mears,  chairman  and  chief  engi- 
neer of  the  Alaskan  Engineering  Commission. 
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State  Highway  Snow 
Removal  in  Con- 


necticut 


State  roads  cleared  after  every  snowfall  by 

department  maintenance  forces  with  plows 

and  scrapers  operated  by  motor  trucks. 


An  act  of  the  Connecticut  legislature,  passed 
in  1917,  authorizing  the  highway  commissioner  to 
remove  snow  from  trunk  line  highways,  provides 

that : 

Section  1.  The  highway  commissioner  shall  cause  the  re- 
moval of  snow  from  any  completed  portion  of  any  trunk  line 
highway  when  the  accumulation  thereof  shall  render  such 
highway  unsafe  or  impassable  for  public  travel.  He  may 
direct  the  selectmen  of  any  town  or  officer  having  charge  of 
stich  highways  in  any  municipality  to  remove  such  accumu- 
lation of  snow  at  the  expense  of  the  state. 

Section  2.  Nothing  in  this  act  shall  relieve  the  responsibil- 
ity of  street  railway  companies  for  the  proper  removal  of 
snow  from  their  track  areas  and  without  the  obstruction  of 
the  traveled  path  of  the  trunk  line  highways." 

The  roads  are  kept  clear  with  snow  plows  in 
front  of  trucks.  In  the  deep  drifts,  after  the  truck 
has  broken  through,  it  has  to  be  cleaned  out.  The 
Good  Roads  Machine  Company's  plows  are  used. 
The  plow  goes  down  one  side  of  the  road  and  back 
on  the  other  side,  clearing  the  road  for  the  full 


NEW  MILFORD-LITCHFIELD   ROAD 

width.  Under  ordinary  circumstances  one  truck 
and  plow  will  clear  a  4-inch  (average)  snow  fall, 
and  will  handle  ten  miles  per  day  easily.  The 
trunk  lines  are  kept  open,  and  state  aid  roads  are 
not  touched  until  trunk  lines  are  open.  About  3 
inches  of  snow  is  left  on  the  road,  which  permits 
runners  to  go  until  the  first  thaw. 
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Tra'CK     AND     TRACTOR    OPERATING  PLOW 
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A  soft,  fresh  snow  fall  up  to  3  feet  in  depth  can 
be  penetrated  by  a  3-ton  truck  hauling  a  scraper. 
If  deeper  drifts  are  encountered,  it  is  necessary  to 
shovel  or  assist  by  a  small  tractor  in  advance  that 
breaks  a  path  for  the  truck,  enabling  the  truck  to 
remove  the  heavy  snow  in  short  successive  opera- 
tions. Only  under  serious  conditions  are  tractors 
used. 

The  character  of  the  truck  work  without  motor 
or  shoveling  assistance  is  shown  in  the  picture  of 
Litchfield  road,  New  Milford.  A  road  that  has 
been  trimmed  by  shovel  after  scraping  is  shown 
at  the  Washington-Litchfield  line. 

When  the  snow  is  very  compact  or  frozen,  it  is 
sometimes  impossible  to  operate  tractor,  truck  or 
scraper.  In  such  cases  it  is  plowed  like  clay.  Or- 
dinarily, inside  of  twenty-four  hours  roads  are 
made  passable.  The  gangs  start  out  to  work 
when  the  snow  begins  to  fall. 

In  order  to  hold  the  truck  down  so  that  it  will 
drive  in  the  snow  removal  it  is  always  necessary 
to  load  it  heavily. 


WAS-HINGTON-LITCHPIELD    ROAD 


The  High  Cost  of  Poor 
City  Pavements 

By  Clarence  D.  Pollock 

A  great  deal  has  been  said  about  the  deplorable 
condition  of  our  railroads  and  much  attention  has 
been  given  to  the  highways  of  the  country,  but 
city  pavements  have  been  left  out  of  consideration 
to  a  large  extent. 

They  had  to  be  neglected  during  the  period  of 
the  war.  Verj^  few,  however,  seem  to  have  con- 
sidered them  since  then,  although  they  are  a  very 
great  factor  in  the  collection  and  distribution  of 
freight.  The  condition  of  the  city  pavements  is 
very  important  in  the  economical  handling  of  con- 
struction materials  and  food  products. 

Pavements  in  bad  condition  add  enormously  to 
the  cost  of  upkeep  of  vehicles,  in  addition  to  the 
slowing  up  of  traffic.  The  city  pavements  may  be 
compared  to  a  terminal  railroad,  as  they  provide 
the  means  of  distributing  the  freight  from  the 
trunk  railroads  as  well  as  that  hauled  by  trucks 
over  the  highways. 

Anything  that  causes  a  slowing  up  of  the  street 
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traffic  causes  greatly  increased  freight  charges. 
The  poor  pavements  cause  less  mileage  per  truck 
per  day  and  in  addition  necessitate  the  consuming 
of  a  much  greater  quantity  of  gasoline.  With  the 
high  price  and  scarcity  of  gasoline,  this  latter  is 
by  no  means  a  negligible  item.  The  gasoline  item 
is  not  the  largest  item  by  any  means,  still  it  is  a 
considerable  one. 

Another  item  is  the  wear  and  tear  on  the  trucks 
and  automobiles.  With  the  high  cost  of  labor  and 
materials  which  enter  into  auto  truck  repairs,  this 
is  a  large  figure  in  connection  with  the  cost  of 
handling  construction  materials,  and,  in  fact,  all 
kinds  of  materials  and  supplies. 

While  it  may  be  expensive  to  lay  city  pave- 
ments at  the  present  time,  it  is  more  expensive  to 
neglect  them  and  pay  the  extra  cost  of  handling 
freight  and  food  supplies.  This  is  a  point  that 
seems  to  be  overlooked  by  the  average  taxpayer 
and  city  resident.  A  little  more  in  taxes  to  pro- 
vide good  city  pavements  would,  without  doubt, 
be  returned  several  times  over  in  cheaper  cost  of 
supplies. 

A  great  deal  has  been  done  by  material  han- 
dling concerns  in  the  actual  loading  and  unload- 
ing of  materials  and  supplies  by  means  of  ma- 
chinery, but  this  is  largely  nullified  by  the  ob- 
stacles encountered  in  the  city  streets  because  of 
poor  pavements.  When  a  vehicle  is  stalled  in  a 
rut  it  not  only  delays  that  individual  truck,  but 
it  obstructs  part  of  the  roadway  and  thus  slows 
up  the  movement  of  all  other  vehicles  in  passing 
this  point.  This  is  a  cost  difficult  to  determine  in 
dollars,  but  all  truck  owners  know  that  it  is  a  big 
item. 

The  taxpayers  should  realize  this  and  try  to  im- 
press the  importance  of  good  pavements,  kept  in 
good  repair,  upon  their  city  officials.  During  the 
past  year  many  cities  started  out  with  elaborate 
plans  to  replace  their  worn-out  pavements  which 
they  were  unable  to  keep  in  repair  during  the  war 
period,  but  when  bids  were  received,  the  prices 
caused  them  to  reconsider  and  their  programs 
were  greatly  curtailed.  These  cities  continued  to 
make  temporary  repairs  to  their  worn-out  pave- 
ments at  great  cost,  but  seem  to  have  forgotten 
to  consider  the  great  cost  to  the  vehicle  owners 
and  do  not  realize  that  this  cost  is  in  turn  shifted 
to  the  citizens  in  increased  costs  of  food,  building 
materials,  clothing,  etc.  These  poor  pavements 
have  made  a  big  increase  in  the  cost  of  living, 
which  could  have  been  saved  to  a  large  degree. 

With  the  lower  price  of  labor  and  the  more  rea- 
sonable prices  of  materials  this  season,  the  am- 
bitious programs  of  a  year  ago  should  be  started 
now  to  cut  down  this  heavy  haulage  cost  on 
supplies. 

When  the  pavements  of  a  city  or  town  are  in 
bad  repair  it  soon  becomes  known  and  trucking 
and  pleasure  traflic  will  pass  around  that  locality 
whenever  possible.  This  causes  a  loss  to  the  bus- 
iness houses  and  hotels  of  that  place.  These 
losses  are  impossible  to  figure,  but  they  are  real 
losses  to  such  towns  and  should  be  thought  of 
when  considering  the  matter  of  replacing  bad 
pavements. 


All  these  matters  should  be  given  proper  weight 
when  considering  the  question  of  issuing  bonds. 
In  many  cases  it  will  pay  a  municipality  to  pay 
a  higher  rate  of  interest  and  do  the  work  now 
rather  than  wait  for  a  lower  interest  rate. 

In  general  it  does  not  require  the  engineer  to 
show  the  highway  traveler  where  the  state  roads 
end  and  the  city  or  town  pavements  begin.  The 
city  pavements  should  be  kept  in  as  good  surface 
as  the  state  highways — this  would  not  only  add 
to  the  pleasure  and  comfort  of  the  highway  trav- 
eler, but  would  prove  a  good  business  proposition 
to  the  municipality. 

Refuse  Collection  in  Syracuse 

The  department  of  public  works  of  the  citj'  oi 
Syracuse  has  instituted  a  new  plan  for  the  col- 
lection of  refuse  and  ashes  in  the  downtown  dis- 
tricts, which  has  been  the  subject  of  favorable 
comment.  Under  the  old  scheme  the  wagons  and 
trailers  collected  throughout  the  week,  and  the 
result  was  ashes  and  refuse  on  some  curb  every 
day.  Commissioner  George  C.  Scheerer,  when 
appointed,  devised  the  plan  of  mobilizing  his  en- 
tire force  of  men,  wagons,  trucks  and  trailers  in 
the  downtown  section  on  one  morning  of  each 
week,  thus  eliminating  collections  throughout  the 
week.  The  plan  has  been  successful,  the  entire 
job  is  finished  in  two  hours,  and  the  department 
starts  work  on  the  residence  districts.  The  busi- 
ness section  is  clean,  and  outside  of  some  incon- 
venience to  janitors,  which  was  quickly  adjusted, 
everyone  has  approved  the  plan  heartily. 


Repairing  Northern  Ave. 
Bridge,  Boston 


Bottom  chord  eye  bars  removed  and  new 
ones  added  without  the  use  of  falsework. 


Northern  Avenue  highway  bridge,  Boston,  has  a 
through  pin-connected  truss  span  about  143  feet 
long  and  60  feet  wide,  carrying  three  roadways 
and  two  cantilever  sidewalks.  The  trusses,  26  feet 
3  inches  high  and  22  feet  apart  on  centers,  have  21- 
foot  234-inch  panels  with  bottom  chords  made  of 
6  and  7-inch  eye-bars  having  pins  from  41/2  to  ty-i 
inches  in  diameter.  The  floor  panels  are  X-braced 
with  diagonal  angles. 

The  bridge  was  seriously  injured  by  collision  with 
a  scow  that  broke  from  its  moorings  and  drifted 
under  it  during  a  heavy  storm.  The  bottoms  of 
many  of  the  vertical  posts  were  badly  bent,  several 
of  the  bottom  chord  bars  were  more  or  less  dis- 
torted as  well  as  some  of  the  lateral  braces  and  the 
chord  struts.  Most  of  the  damage  was  sustained  by 
the  northerly  truss  where  the  end  struts  were  bent 
up  4  inches  and  the  chord  bars  were  bent  in  three 
panels.  The  jaws  of  the  vertical  posts  engagmg 
the  bottom  chord  pins  were  badly  bent.  In  the 
next  truss  the  bottom  chord  bars  in  one  panel  were 
bent  34  inch  and  2i4inch,  four  of  the  lateral  struts 
and   their   gusset   plates  were  badly  bent,   and  the- 
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fascia  girders   in  three  panels  were  somewhat  in- 
jured. 

The  bridge  remained  in  restricted  service  and  the 
injuries  were  repaired  without  building  falsework 
or  providing  any  other  support  for  the  bridge,  al- 
though the  operation  involved  the  removal  of  some 
of  the  eye  bars  in  the  bottom  chords  and  the  rein- 
forcement of  those  members  with  new  bars,  which 
was  accomplished  without  removing  the  pins  that 
connected  them  to  the  vertical  and  diagonal  mem- 
bers and  maintained  the  integrity  of  the  trusses. 
In  one  panel  two  new  7x  1%-inch  eyebars  were 
added  and  in  another  span  a  single  6x1  3/16-inch 
bar  was  added,  while  in  several  panels  the  bottom 
chords  were  reinforced  by  the  addition  of  screw 
ended  square  rods  that  were  coupled  together  form- 
ing links  connecting  the  lower  chord  pins. 

The  lower  chord  pins  fortunately  had  space  be- 
tween the  jaws  of  the  vertical  po.sts  to  receive  the 
links  without  interfering  with  the  other  members 
connected  there.  Outside  of  the  jaws  of  the  ver- 
tical posts  the  original  eye  bars  were  packed  so 
closely  that  they  occupied  the  full  length  of  the 
pin  up  to  the  shoulders,  where  the  ends  were  turned 
down  to  receive  the  nut,  and  in  this  case  special  new 
nuts  were  provided  which  virtually  lengthened  the 
pin  enough  to  receive  the  new  bars  1%  inches  thick. 

Each  link  was  made  with  a  pair  of  174-inch 
square  U-bars  about  3  feet  long  with  upset  screw 
ends  passing  through  a  6  x  3-inch  horizontal  yoke 
bar  li  inches  long  that  was  boted  in  the  center  to  re- 
ceive the  screw  ends  of  a  straight  bar  that  connected 
with  the  yoke  engaging  the  pin  at  the  opposite  end 
of  the  panel.  With  this  arrangement  it  was  easy 
to  engage  each  pin  separately  with  its  U-bar,  as- 
semble the  yokes  on  the  ends  of  the  U-bars  and 
finally  connect  them  with  the  straight  bar  and  make 
the  adjustment  by  setting  up  any  or  all  of  the  nuts 
at  both  ends  of  all  the  bars. 

The  new  nuts  for  the  TS/g-inch  pins  where  eyebars 
had  to  be  added  to  the  ends  were  made  with  L- 
shape  cross-section  formed  by  turning  down  the  inner 
face  of  the  nut  and  providing  on  it  a  shoulder  with 


the  diameter  exactly  the  same  as  that  of  the  finished 
pin  nod  a  length  equal  to  the  thickness  of  the  new 
eyebar.  The  new  eyebar  was  carefully  assembled 
in  position  and  supported  while  the  nut  was  in- 
serted in  it  and  screwed  on  the  pin,  thus  affording 
solid  bearing  for  the  bar  nearly  to  the  extremity 
of  the  pin. 

In  order  to  get  some  initial  stress  in  the  new  eye- 
bars,  the  distance  center  to  center  of  the  chord  pins, 
was  measured  several  times  very  accurately.     The 
bars  were  ordered  approximately  3/32  of  an  inch 
shorter  than  the  average  of  these  measurements. 

When  it  came  to  the  erection  of  these  bars  it  was 
found  that  a  very  little  warming  enabled  the  work- 
men to  force  them  onto  the  pins  and  when  cool 
the  result  was  quite  satisfactory. 

The  work  was  done  by  the  Bridge  &  Ferry  Di- 
vision of  the  Public  Works  Department  of  the  city 
of  Boston.  Randall  D.  Gardner,  assistant  engineer. 
It  required  a  force  of  about  ten  men  for  twenty 
days  and  cost,  including  material,  $3,745.  The  bridge 
was  kept  in  service  during  the  operation  and  the 
mgenious  method  devised  avoided  the  expense, 
delay  and  obstruction  that  would  otherwise  have 
been  necessary  for  supporting  the  bridge  on 
falsework  for  disconnecting  and  rebuilding  the 
trusses. 


The  Detroit- Windsor  Bridge 

According  to  the  progress  report  just  published 
in  "Canadian  Engineer,"  the  designs  for  this  great 
suspension  bridge  have  progressed  far  enough  to 
show  that  it  will  require  foe  its  construction  about 
107,000  tons  of  steel,  including  50,000  miles  of 
cable  wire  of  high  ultimate  strength,  8,000,000 
rivets  and  20,000  tons  of  cement. 

The  towers  will  be  350  feet  high  and  the  bridge 
will  carry  40  miles  of  track  rails.  The  weight 
and  capacity  will  be  several  times  as  great  as 
those  of  the  three  great  suspension  bridges  across 
the  East  river,  New  York.  Charles  Evan  Fowler, 
Newf  York,  is  the  consulting  engineer  and  chair- 
man of  the  board  of  engineers. 
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A  Reinforced  Concrete 
Pipe  and  Trestle 

The  construction  of  a  pipe  line  and  its  support 
entirely  of  reinforced  concrete  has  recently  been 
accomplished  by  Bent  Bros.,  Los  Angeles,  con- 
tractors, thus  enabling  the  concreting  to  be  done 
advantageously  at  a  central  plant  and  permitting 
the  structure  to  be  assembled  and  erected  like  a 
steel  or  wooden  structure,  thus  classifying  the 
work,  facilitating  the  handling  of  materials  and 
finished  members,  and  eliminating  the  necessity 
of  carrying  wet  concrete,  moving  the  mixing  plant 
or  building  forms  in  place  where  their  construc- 
tion and  removal  would  have  been  much  more 
difficult  and  expensive  than  in  the  work  yard. 

iThe  42-inch  pipe  was  of  reinforced  concrete 
with  hub  and  spigot  joints  made  in  the  thickness 
of  the  pipe.  Where  the  pipe  line  crossed  a  ravine, 
instead  of  carrying  it  down  and  up  again  and 
forming  an  inverted  siphon  that  would  require  to 
be  provided  with  blow-offs,  would  be  subjected.to 
a  considerable  increase  of  pressure  above  that  in 
the  adjacent  sections,  and  might  be  subject  to  the 
accumulation  of  sediment  deposited  at  the  low 
point,  the  pipe  was  carried  across  at  grade  on  the 
bents  of  a  reinforced  concrete  trestle,  correspond- 
ing substantially  to  a  framed  timber  trestle. 

The  bents  of  this  trestle  were  pre-cast  in  single 
stories,    each    consisting    of    two    comparatively 

wide,   thin,   batter 

posts  and  top  and 
bottom  horizontal 
cross  pieces,  mak- 
ing a  slightly  trap- 
ezoidal frame  with 
integral  solid  web 
knee  braces  at 
each  corner.  These 
sections  or  stories 
were  provided 
with  bearinp 
surfaces  at  the  ex- 
tremities of  the 
batter  posts  and 
clearances  b  e  - 
tween  them  and 
were  easily  as- 
sembled and  the 
joints  made  in  the 
field  in  very  much 
the  same  way  as 
wood,  or  timber 
would  have  been 
handled,  and  pro- 
viding for  rapid 
construction  that, 
as  soon  as  com- 
pleted, was  ready 
to  carry  the  large 
pipe;  and  the  lat- 
ter, soon  after 
jointing  and  test 
ing  was  ready  for 
service,  thus  con-  „„    c^^r,^- 

o,Mo^,VvUr  ,o^I,.„;^„         KUECTING    TRESTLE    BENT,    STOR\ 

siderauly  reclucing  by  story 


the  time  otherwise  necessary  for  the  concrete, 
cast  in  forms  at  the  site,  to  harden  and  acquire 
sufficient  strength. 


St.  Paul's  Municipal  Power  Plant 

The  city  of  St.  Paul  has  applied  to  the  Federal 
Water  Power  Commission  for  a  permit  to  erect 
and  operate  a  power  plant  at  High  Dam  on  the 
Mississippi  river.  It  is  estimated  that  the  plant 
would  cost  $700,000  and  develop  10,000  horse- 
power. The  money  would  be  raised  by  a  bond 
issue  ratified  by  the  electorate. 


Washington's  Water  Front  al  Disgrace 

The  District  of  Columbia  wharf  committee  has 
reported  that  "the  condition  of  the  water  front 
along  the  Washington  channel  is  admittedly  a 
disgrace  to  the  National  Capital."  Except  for 
four  wharves,  "practically  all  of  the  existing  bulk- 
head walls,  wharves  and  buildings  used  for  com- 
mercial purposes  were  built  in  a  haphazard  man- 
ner by  private  individuals  or  corporations  with 
no  regard  whatever  to  uniformity."  The  com- 
mittee cautions  the  commissioners  that  "in  any 
contemplated  scheme  of  improvement  of  the  wa- 
ter front,  adequate  frontage  should  be  reserved 
for  steamboat  passenger  and  freight  traffic." 


Let  Autumn  Contracts  for  1922  Road  Work 

Secretary  Hoover  has  written  the  governors  of 
the  various  states  asking  them  to  let  contracts 
for  next  year's  work  in  the  autumn  in- 
stead of  postponing  them  until  spring. 
In  this  way  thousands  of  men  might  be 
sure  of  employment  during  the  winter;  in 
addition  to  which  the  work  could  be 
started  earlier,  much  of  the  material 
hauled  during  the  winter,  and  other  ad- 
\  antage  secured. 
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A  Promising  Development 

The  formation,  by  prominent  labor  union  of- 
ficials, of  a  new  labor  organization  pledged  to 
correct  the  most  unjust  and  dangerous  features 
of  labor  unions,  as  noted  on  page  118,  is  one  of 
the  most  encouraging  signs  that  could  possibly 
appear  at  the  present  time  on  the  industrial  and 
constructional  horizon. 

The  principles  involved  are  broad  and  definite, 
and  will  receive  the  approval  and  support  of  think- 
ing men  and  women.  These  principles,  briefly 
stated,  are:  The  open  shop;  the  rights  of  the 
public;  compulsory  arbitration;  and,  consequen- 
tially, the  elimination  or  very  great  reduction  of 
strikes.  If  to  these  sound  principles  be  added 
one  more  that  we  have  always  maintained  is  of 
great  importance,  namely,  the  incorporation  of  all 
labor  organizations  and  their  legal  responsibility 
for  all   their  acts;  and  another,   that  production 


should  be  increased  and  improved,  never  re- 
stricted ;  industrial  relations  founded  on  them  will 
become  beneficial  and  satisfactory  to  all  con- 
cerned, mutual  appreciation  and  co-operation  be- 
tween labor  and  capital  will  be  attained,  and  great 
progress  and  prosperity  will  result. 

The  fact  that  the  new  movement  is  sponsored 
almost  entirely  by  labor  union  officials  is  strong 
presumptive  evidence  that  the  honest  and  intelli- 
gent labor  element  is  at  last  determined  to  re- 
pudiate and  actively  resist  the  propaganda  and 
actual  crimes  of  walking  delegates,  radical  ele- 
ments, bolshevists  and  I.  "W.  W.  affiliations  who, 
especially  of  late,  have,  in  many  cases,  over- 
whelmed the  conservatives  and  carried  out  pol- 
icies disgracing  the  unions  and  working  immense 
damage  to  the  whole  country.  The  public,  former- 
ly sympathizing  with  labor,  has  at  last  recognized 
the  dangerous  abuses  and  a  strong  feeling  an- 
tagonistic to  militant  unions  has  increased  to  a 
point  that  makes  action  of  this  sort  the  best  pos- 
sible thing  for  the  imions  themselves. 


The  Development  of  a  Rational  State  High- 
way Policy 

The  state  of  Connecticut,  with  an  assessed  val- 
uation of  nearly  $2,000,000,000,  has  12,000  miles  of 
highways  connecting  its  168  towns,  many  of 
which  are  active  manufacturing  centers,  including 
important  trunk  lines,  such  as  the  New  York 
Post  road  and  others.  There  are  about  450  miles 
of  stone  and  bituminous  macadam,  175  miles  of 
concrete  of  all  sorts  and  about  1,000  miles  of 
gravel,  stone  and  earth  or  their  combination,  leav- 
ing a  balance  of  10,400  miles  unimproved. 

During  the  first  years  of  its  existence,  the  State 
Highway  Department  provided  improved  hard- 
surface  roads  at  a  cost  of  a  few  thousand  dollars 
per  mile,  that  answered  all  the  then  present  and 
anticipated  requirements,  but  with  the  advent  of 
automotive  vehicles  e.xisting  roads  on  the  trunk 
lines  were  found  entirely  inadequate  and  were 
rapidly  destroyed  and  new  roads  were  demanded, 
costing  approximately  ten  times  as  much  as  the 
old  roads  for  their  construction. 

There  was  immediately  presented  the  new  prob- 
lem of  raising  and  properly  expending  many  mil- 
lions of  dollars  for  construction,  reconstruction 
and  maintenance  of  roads  that,  although  they 
quickly  created  a  vast  actual  and  potential  in- 
crease in  wealth,  required  in  advance  unprece- 
dented expenditures  that  could  not  be  borne  by  or 
justly  assessed  on  either  the  local  residents  or  on 
the  state  as  a  whole.  It  was  therefore  determined 
to  place  as  large  a  proportion  as  possible  of  the 
cost  on  the  automotive  vehicles  which  necessi- 
tated and  were  principally  benefited  by  the  outlay. 
A  careful  analysis  of  official  data  combined  with 
a  survey  of  the  actual  benefits  and  profits  derived 
by  the  vehicles  and  consideration  of  the  benefit 
to  the  general  public  finally  resulted  in  the  im- 
position of  a  yearly  tax  of  $187.50  for  a  5-ton  truck, 
which,  although  only  about  1/3  as  much  as  was 
considered  automatically  justihed  will,  when 
added  to  the  other  resources  of  the  highway  de- 
partment, provide  for  an  increased  amount  of 
construction  and  maintenance  that,  in  1921,  will 
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amount  to  approximately  $7,000,000,  and  that  al- 
lowing for  a  probable  decrease  in  automotive  ve- 
hicles in  the  near  future  will  allow  an  average 
budget  of  about  $6,000,000  for  the  next  two  years. 

No  hard  and  fast  rule  has  been  adopted  for  the 
type  of  roads  to  be  reconstructed,  but  it  is  an- 
ticipated that  about  one-third  of  them  will  be 
concrete  and  that  less  expensive  types  will  be  used 
where  they  will  be  equally  satisfactory  under  less 
exacting  traffic  conditions. 

The  construction  and  maintenance  policies  are 
co-ordinated  with  a  control  system  that  regulates 
the  traffic  so  as  to  divert,  suspend  or  limit  it  on 
certain  roads  when  it  would  be  injurious  and  to 
provide  for  heavj'  traffic  under  restrictions,  thus 
maintaining  proper  routes  at  all  times  and  saving 
roads  from  serious  injury  under  adverse  con- 
ditions. 


Labor  Wages  Approaching  Normal 

A  special  report  to  Public  \\orks  from  the 
Water  Works  Department  of  the  city  of  Waynes- 
boro, Ga.,  states  that  at  the  present  time  the  rate 
paid  there  for  common  labor  is  $1.10  per  10-hour 
day.  In  1914  it  was  $.83  for  a  day  of  the  same 
length.  When  a  similar  ratio  is  widely  enough 
established  in  other  parts  of  the  country  there 
will  be  no  delay  or  doubt  of  enormous  increase  in 
construction. 


Boston  High  Pressure  Water  System 

For  several  years  the  installation,  now  nearing 
completion,  has  been  going  on  for  the  separate 
high  pressure  water  supply  system  to  protect  the 
business  part  of  the  city  of  Boston  from  fire  dan- 
ger. The  first  mechanical  installation  of  the  equip- 
ment to  operate  the  pressure  system  has  been  in- 
stalled  in   the   Boston   Elevated   Railway   Power 
Station   at    Commercial   street   where   space  has 
been  secured  and  provisions  made  for  general  su- 
pervision of  the  plant  that  will  afford  the  neces- 
sary shelter  and  attention  at  a  very  small  addi- 
tional expense.     There  are  here  two  steam  tur- 
bine-driven     3-stage      centrifugal      ^Vorthington 
pumps,  with  a  capacity  of  3,000  gallons  per  min- 
ute at  300  pounds  pressure  and  4,550  gallons  at 
200  pounds  pressure.     They   are   supplied   from 
two   16-inch   suction  mains,  one  connected  with 
the  Boston  low-service  system  and  one  with  the 
high-service  system  and  from  a  third  16-inch  main 
delivering  salt  water.     They  are   all   cross   con- 
nected to  two  16-inch  discharge  mains  insuring  a 
high  pressure   supply  from   either   one   of   three 
sources  for  either  of  the  two  outlets  by  means  of 
either  of  the  pumps,  thus  providing  against  al- 
most anj^  possible  combination  of  accidents. 

The  No.  2  installation  at  the  Edison  Illumi- 
nating Station,  on  Atlantic  avenue,  opposite  Pearl 
street,  has  two  motor-driven  4-stage  centrifugal 
pumps,  each  with  a  capacity  of  3,000  gallons  at 
300  pounds  pressure  and  4,550  gallons  at  200 
pounds  pressure,  or  7,000  gallons  per  minute  at 
175  pounds  pressure.  They  are  similarly  supplied 
from  separate  low-pressure,  high-pressure  and  salt 
water  mains  and  discharge  through  two  separate 
16-inch  mains.  The  station  has  a  very  large 
storage  batferv  rr.nrw-uv  and,  like  Station  No.  1, 


has  sufficient  vacant  room  in  reserve  to  permit 
the  future  installation  of  a  third  pump  if  neces- 
sary. 

Station  No.  3  at  the  Edison  Illuminating  Com- 
pany's Station  on  Stewart  avenue  for  two  electric 
units  similar  to  those  at  No.  1  and  No.  2  will 
have  the  same  equipment  installed  as  the  previous 
ones,  with  the  exception  of  the  salt  water  supply, 
which  will  be  omitted  there. 

The  two  discharge  mains  from  each  station  are 
for  alternate  operations  as  a  duple.x  distribution 
system  and  are  provided  with  extra  heavy  pipes, 
in  which  the  unbalanced  pressure  is  cared  for  by 
joints  made  with  95  per  cent  lead  and  5  per  cent 
tin,  developing  sufficient  strength  so  that  no  ties 
are  required. 

The  alloy  metal,  which  is  used  only  on  unbal- 
anced joints,  is  3J/-2  inches  deep  and  is  compacted 
with  dog  sets,  one  man  holding  the  caulking  tool 
and  the  other  man  using  a  4-pound  hammer,  fin- 
ishing with  a  lighter  hammer.  These  joints  were 
developed  to  avoid  the  risk  that  was  occasioned 
b)!'  the  gradual  rusting  away  of  the  wrought  iron 
tie  rods,  which  were  found  in  some  cases  to  to- 
tally disappear  in  eight  years.  On  straight  work 
the  regular  lead  joints  are  used. 

Every  pipe  was  subjected  for  one  hour  to  a  test 
of  400  pounds  pressure  before  the  joints  were 
covered,  and  the  leakage  in  the  last  20  minutes 
of  the  test  was  measured  and  was  found  to  be 
less  than  the  permissible  amount  of  2  gallons  per 
linear  foot  of  pipe  joint  for  24  hours. 

The  high-pressure  system  contains  approxi- 
mately 12  miles  of  16  and  20-inch  mains  and  it 
has  about  300  hydrants  in  the  district  having  the 
hig-hest  fire  hazard; 


Board  of  Appeals  in 
Zoning* 


General  conclusions  applicable  to  all  states 

and    cities.     Appointment   and   powers   of 

New  York  Board  of  Appeals. 


The  main  difficulty  in  establishing  a  zoning 
plan  is  to  make  it  effective  and  at  the  same  time 
avoid  arbitrariness.  Human  wisdom  cannot  fore- 
see the  exceptional  cases  that  can  arise  in  the  ad- 
ministration of  a  zoning  ordinance.  The  strict 
word  of  the  law  may  sometimes  be  the  height  of 
injustice.  No  zoning  ordinance  standing  by  it- 
self can  provide  for  the  proper  adaptation  of  the 
spirit  of  the  law  to  each  exceptional  case.  On 
this  account,  in  the  administration  of  building 
laws  in  general  and  especially  zoning  ordinances, 
it  has  been  found  desirable,  even  necessary,  to 
create  an  expert  board,  usually  called  a  board  of 
appeals,  to  adapt  the  application  of  the  law  to 
particular  exceptions  so  as  to  carry  out  the  spirit 
of  the  law  instead  of  allowing  it  to  be  arbitrary 
or  confiscatory.  A  city  cannot  create  such  a  board 

•Excerpts   from   a   paper  by   Edward   M.   Bassett,   coun- 
sel   of    zoning    committee.    New   York   City. 
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without  authority  from  the  state  legislature  to  do 
so.  Therefore  any  state  enabling  act  to  authorize 
cities  to  adopt  zoning  ordinances  should  contain  a 
provision  empowering  the  city  to  appoint  such  a 
board  and  outlining  its  functions.  Merely  to  say 
that  a  city  can  appoint  such  a  board  to  do  what 
is  just  and  lawful  is  not  enough,  and  probably 
such  a  statement  in  the  law  gives  the  board  no 
power  whatever.  The  state  enabling  act  must 
either  prescribe  the  rules  that  it  must  follow  or 
better  yet  empower  the  city  council  to  assign  to 
it  in  the  ordinance  certain  specified  classes  of 
exceptional  cases  for  it  to  decide.  The  council 
should  also  prescribe  a  rule  for  it  to  follow  in  de- 
ciding each  class  of  cases.  Such  a  board  should 
be  given  three  distinct  fields,  first,  to  rectify  er- 
rors in  granting  or  refusing  permits,  secondly,  to 
pass  on  exceptional  cases  where  specified  in  the 
ordinance  itself,  and  third,  to  vary  the  literal  re- 
quirements of  the  law  where  unnecessary  and  ex- 
cessive hardship  is  caused  and  the  intention  of 
the  law  is  equally  accomplished  by  an  alternative 
method  to  be  prescribed. 

The  state  enabling  act  should  provide  for  the 
review  of  the  decisions  of  a  board  of  appeals  by 
the  court.  This  court  review,  however,  should 
not  be  a  substitution  of  the  judgment  of  the 
court  for  the  judgment  of  the  board  of  appeals. 
The  findings  of  an  expert  board  should  not 
be  interfered  with  by  the  court  unless  the 
board  has  exceeded  its  lawful  powers  or  misin- 
terpreted the  law  or  abused  its  discretion.  In 
states  where  under  such  circumstances  the  courts 
will  not  assume  this  position,  the  enabling  act 
should  require  it. 

A  board  of  appeals  may  well  be  composed  in 
part  of  officials  whose  duties  bring  them  in  touch 
with  buildings  and  their  use  throughout  the  city, 
and  in  part  of  non-officials  expert  in  such  fields  as 
design,  construction,  fire  protection  or  sanitation. 
As  a  rule  the  official  who  issues  permits  in  the 
first  instance  should  not  be  a  member  of  the  board 
of  appeals  because  it  is  better  that  he  should  not 
be  compelled  to  act  on  his  own  prior  decisions. 
Neither  should  a  member  of  the  city  council  be 
on  the  board  because  of  the  difficulty  of  his  acting 
as  a  legislator  in  one  position  and  as  an  admin- 
istrator in  the  other. 

States  and  cities  will  not  go  far  afield  when 
they  come  to  define  the  functions  of  the  council 
and  the  board  of  appeals  if  they  will  remember 
that  the  council  is  the  city  legislature  and 
as  such  has  entire  control  over  the  zoning 
ordinance  and  maps.  The  board  of  appeals 
should  have  no  control  over  the  ordinance 
and  maps,  but  should  pass  on  specific  permits 
arising  under  the  provisions  of  the  ordinance  and 
maps.  The  council  then  has  its  own  field  and  the 
board  of  appeals  its  own  separate  field,  and  these 
do  not  overlap.  The  council  does  not  adjudicate 
on  a  particular  building  or  the  use  of  a  particular 
building.  The  board  of  appeals  passes  on  nothing 
but  particular  buildings.  The  council  impresses 
a  certain  quality  on  the  land  itself.  The  board 
of  appeals  in  certain  exceptional  cases  varies  the 
application  of  the  ordinance  for  a  building  or  use 
which  temporarily  occupies  the  land. 


Wherever  the  application  of  a  zoning  ordinance 
is  arbitrary  the  courts  are  likely  to  declare  it  void 
in  that  particular.  After  an  ordinance  has  been 
declared  void  in  five  or  six  particulars  it  has  little 
binding  force.  Just  here  is  where  the  need  of  a 
board  of  appeals  comes  in. 

No  words  of  a  written  law  can  prescribe  what 
ought  to  be  done  in  thousands  of  exceptions  which 
can  arise  in  the  construction  and  use  of  buildings. 
The  council  of  a  large  city  cannot  and  ought  not 
to  give  its  time  to  granting  specific  permits  for 
buildings. 

The  ordinance  and  maps  should  be  comprehen- 
sive and  when  altered  the  alterations  should  ap- 
ply comprehensively  and  not  be  limited  to  a  sin- 
gle building  or  plot.  Some  board  that  can  inves- 
tigate the  environment,  view  the  plot  or  building 
if  necessary  and  express  an  expert  opinion  on  the 
situation,  should  in  proper  cases  under  the  guid- 
ance of  the  rules  laid  down  by  the  council  be 
given  power  to  vary  the  strict  letter  of  the 
law.     .     .     . 

The  city  of  New  York  at  last  obtained  the  board 
of  appeals  as  an  adjunct  to  its  zoning  plan.  The 
board  has  risen  to  a  position  of  dignity  and  im- 
portance. Fully  three-fourths  of  its  cases  arise 
under  the  zoning  resolution.  It  publishes  a  week- 
ly bulletin  giving  its  calendar  and  decisions.  The 
questions  that  it  passes  upon  equal  in  magnitude 
and  importance  the  cases  that  come  before  the 
trial  courts.  Its  chairman  and  staff  give  all  of 
their  time  to  its  work,  make  inspections  and  trans- 
act an  amount  of  detail  work  regardincr  buildings 
and  uses  that  it  would  be  quite  impossible  for  a 
city  council  to  cover.  Its  members  are  presumed 
to  be  experts  in  buildings  and  their  uses.  They 
are  quite  uniformly  supported  by  the  courts. 

.  .  .  The  board  consists  of  the  fire  commis- 
sioner, the  superintendents  of  buildings,  the  chief 
of  the  uniformed  force  of  the  fire  department  and 
six  other  meriibers  appointed  by  the  mayor. 

"At  all  times  there  shall  be  among  the  ap- 
pointed members  of  the  board  persons  qualified 
as  follows:  One,  other  than  the  chairman,  shall 
have  had  not  less  than  ten  years'  experience  as 
an  architect;  one,  other  than  the  chairman,  shall 
have  had  not  less  than  ten  years'  experience  as  a 
structural  engineer ;  one,  other  than  the  chairman, 
shall  have  had  not  less  than  ten  years'  practical 
experience  as  a  builder.  The  mayor  shall  desig- 
nate one  of  the  appointed  members  of  the  board 
as  chairman  and  shall  also  appoint  a  secretary." 

.  .  .  The  charter  and  zoning  resolution  did 
not  make  the  board  of  appeals  a  court  to  exercise 
its  discretion  over  the  entire  field  of  zoning.  It 
has  the  following  powers  regarding  zoning  and 
no  more: 

(a)  To  rectify  on  appeals  the  errors  of  building 
superintendents  and  other  administrative  officials 
in  passing  on  applications  for  permits ; 

(b)  To  decide  border-line  and  exceptional  cases 
where  specified  in  the  ordinance ; 

(c)  To  vary  the  literal  requirements  of  the  law 
in  individual  cases  where  unnecessary  and  exces- 
sive hardship  is  caused  and  the  intention  of  the 
law  is  equally  accomplished  by  an  alternative 
method  to  be  prescribed  by  the  board  of  appeals. 
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Lights  and  Shadows  of  the  Activated 

Sludge  Process* 


By  Harrison  P.  Eddy* 


Developments  up  to  date ;  description  of  process,  theory  of  its  operation,  ex- 
tent of  purification  accomplished,  effect  of  temperature,  re-aeration  and  other 

details. 


It  is  the  object  of  this  paper  to  touch  briefly 
upon  a  few  of  the  most  interesting  features  of 
the  activated  sludge  process  and  to  point  out  the 
facts  which  have  been  rather  thoroughly  demon- 
strated and  of  which  we  are  comparatively  cer- 
tain, and  to  indicate  those  which  are  still  in  doubt 
and  upon  which  more  investigational  work  and 
experience  are  required  to  determine  the  natural 
laws  which  govern  and  to  perfect  methods  of 
procedure.  In  venturing  to  classify  certain  con- 
ditions as  established  facts,  it  is  recognized  that 
the  process  as  a  whole  is  still  in  the  experimental 
state,  that  there  are  many  conditions  under  which 
it  has  not  been  tested,  and  that  circumstances 
may  exist  under  which  those  features  which  we 
now  feel  are  clearly  understood  will  present  un- 
expected difficulties  and  uncertainties. 

DESCRIPTION   OF  ACTIVATED    SLUDGE  PROCESS 

For  the  benefit  of  those  who  have  not  given  par- 
ticular study  to  this  process,  it  may  be  well  to 
state  briefly,  in  a  general  way,  what  it  is  and 
what  it  is  capable  of  accomplishing. 

When  sewage  containing  a  suitable  supply  of 
dissolved  oxygen  is  agitated  for  a  sufficient  length 
of  time,  the  fine  suspended  matter  and  the  colloi- 
dal substances  here  gather  into  small  aggrega- 
tions called  flocculi  or  fioc.l  When  the  sewage 
thus  coagulated  is  permitted  to  stand  quiescent, 
this  floe  quickly  settles  and  forms  at  the  bottom 
of  the  basin  a  very  thin  mud  or  sludge.  The 
sludge  is  then  withdrawn,  and  normally  contains 
about  98  per  cent  water.  If  such  sludge  be  in- 
troduced into  sewage,  the  rapidity  with  which  the 
suspended  and  colloidal  matters  are  coagulated 
may  be  greatly  increased. 

Thus  the  process  as  ordinarily  carried  out  con- 
sists of  adding  sludge  to  the  sewage,  in  proper 
proportion — roughly  1  to  5 — introducing  sufficient 
air  to  provide  enough  dissolved  oxygen  to  main- 
tain aerobic  conditions,  and  agitating  the  mixture 
until  practically  all  of  the  fine  suspended  and  col- 
loidal matter  has  been  flocculated  or  absorbed  by 
the  floe  introduced  into  the  sewage.  The  mix'- 
ture  is  then  conducted  to  settling  basins  where 
the  floe  is  removed  by  sedimentation  and  the  clear 
supernatent  water  passes  away  as  effluent.  That 
portion  of  the  sludge  which  is  not  required  for 

'Of   Metcalf   &    Eddy,    consulting      engineers.      Boston, 
Mass. 

tPaper   before   the   Western   Society   of   Engineers. 
tThe    ^"nrfl     "floe"    as    used    herein,    signifies    a    single 
sponge-like  mass  or  an  aggregation   of   such   masses. 


the  treatment  of  incoming  sewage  is  diverted  to 
sludge  lagoons  or  it  may  be  conveyed  to  a  de- 
watering  and  drying  plant  where  it  can  be  con- 
verted into  material  suitable  for  use  as  a  fertilizer 
base. 

By  this  treatment  sewage  and  many  industrial 
wastes  can  generally  be  clarified  and  purified  to 
a  marked  extent. 

THEORY   OF    PURIFICATION 

The  first  and  perhaps  most  noticeable  function 
of  this  process  is  that  of  coagulating  or  flocculat- 
ing the  suspended  and  colloidal  matters  in  the 
sewage.  This  action  is  similar  in  effect  to  the 
well-known  chemical  coagulation  with  sulphate  of 
alumina  or  sulphate  of  iron  and  lime,  and  the  floe 
resembles  the  chemical  coagulum,  particularly 
the  ferric  hydrate  from  the  sulphate  of  iron  and 
lime  treatment. 

The  floe  is  a  sponge-like  mass  or  an  open-mesh 
network  which  in  the  process  of  formation  may 
envelop,  entrap  or  entrain  colloidal  matter  and 
bacteria.  The  sponge-like  structure  of  the  floe 
offers  a  very  large  surface  area  for  contact,  and 
this  floe  appears  to  be  able  to  absorb  colloidal 
matter,  gases  and  coloring  compounds.  When  the 
floe  is  driven  about  in  the  liquid  it  has  a  sweep- 
ing action  by  which  the  colloidal  substances  may 
be  said  to  be  swept  out  of  the  water,  or  as  stated 
by  Philip  Morley  Parker,  the  "process  may  be  re- 
garded as  passing  a  filter  through  the  water  in 
place  of  passing  the  water  through  a  filter."  Thus 
far  the  process  appears  to  be  primarily  of  a  physi- 
cal nature.  It  has  been  demonstrated,  however, 
that  it  cannot  be  carried  out  under  sterile  con- 
ditions. 

Just  what  the  action  of  bacteria  and  other  or- 
ganisms may  be,  is  a  subject  which  should  re- 
ceive further  investigation.  One  plausible  theory 
is  that  the  bacteria  which  are  contained  in  the  cell- 
like structure  of  the  floe,  feed  upon  the  very  finely 
divided  matter  and  thus  relieve  the  floe  of  its 
burden  of  such  substances  and  restore  its  faculty 
of  absorption  to  such  an  extent  that  when  intro- 
duced into  the  incoming  sewage  the  floe  efficient- 
ly performs  its  function  of  absorbing  the  colloidal 
matter  which  will  again  be  consumed  by  the  living 
organisms  which  thus  cause  its  regeneration.  Be- 
cause of  these  properties  the  sludge  has  come  to 
be  called  "activated  sludge,"  a  term  suggested  by 
Ardern  &  Lockett. 

One  of  the  cardinal  principles  of  this  method  of 
treatment  is  that  there  must  be  dissolved  in  the 
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sewage  an  ample  supply  of  oxygen  to  maintain 
aerobic  conditions.  The  action  of  the  organisms 
in  consuming  the  colloidal  matter  is  one  of  diges- 
tion or  oxidation — sometimes  referred  to  as  "moist 
combustion."  Through  this  action  the  actual 
weight  of  suspended  and  colloidal  matter  is  re- 
duced, the  products  of  the  combustion  being  car- 
ried off  in  the  form  of  dissolved  or  gaseous  matter. 
This  process,  under  favorable  conditions,  may  ex- 
tend to  nitrification,  by  which  substantial  quan- 
tities of  nitrates  and  nitrites  are  formed.  Nitrifica- 
tion, however,  is  not  necessary  to  the  maintenance 
of  sludge  activity,  as  seems  to  have  been  the 
opinion  at  the  outset. 

EXTENT    OF    PURIFICATION    ACCOMPUSHED 

One  of  the  bright  spots  in  the  experience  with 
activated  sludge  is  its  high  efficiency  as  a  process 
of  sewage  purification.  This  much  at  least  may 
be  said  to  be  well  established.  At  Houston,  Texas, 
it  is  stated  by  City  Engineer  McVea,  that  "fish 
have  lived  in  the  outlet  chamber  (effluent)  for 
more  than  a  year." 

So  large  a  portion  of  the  suspended  solids  and 
colloids  may  be  removed  that  under  ordinary 
conditions  the  effluent  will  be  clear  and  contain 
but  very  little  suspended  matter ;  from  5  to  20 
p.  p.  m.,  as  a  rule. 

The  sweeping  process  by  which  the  colloids  are 
absorbed,  or  coagulated,  is  also  effective  in  re- 
ducing bacteria — not  by  destroying  them  but  by 
physically  removing  them. 

In  many  cases  color  may  also  be  removed,  prob- 
ably by  action  similar  to  that  of  mordants. 

In  the  case  of  odors,  some  may  be  oxidized  di- 
rectly and  some  absorbed,  the  resulting  effluent 
being  comparatively  free  from  odors  noticeable  to 
the  ordinary  observer. 

Oxidation  of  organic  matter  in  solution  occurs 
coincidentally  with  the  flocculation,  and  there  may 
be  nitrification  where  the  treatment  is  fairly  com- 
plete. In  the  latter  case  the  treated  sewage  may 
be  charged  with  a  substantial  quantity  of  avail- 
able oxygen  in  the  form  of  nitrates  and  nitrites, 
which  will  serve  as  a  factor  of  safety  against 
future  putrefaction. 

An  interesting  characteristic  of  this  process  is 
its  adaptability  to  partial  treatment.  If  the  re- 
moval of  colloids  and  bacteria  and  the  production 
of  a  moderate  degree  of  stability  be  sufficient,  the 
process  can  be  stopped  short  of  material  oxida- 
tion of  organic  matter  and  nitrification.  On  the 
other  hand,  if  complete  stability  and  oxidation  of 
a  substantial  portion  of  the  dissolved  organic  mat- 
ter are  required,  the  process  can  be  so  operated  as 
to  accomplish  this,  at  least  in  many  cases.  As 
early  as  1917,  T.  Chalkley  Hatton,  chief  engineer 
of  the  Milwaukee  Sewerage  Commission,  deter- 
mined upon  the  following  standard  as  a  measure 
and  limit  of  purification  to  be  effected  by  the  acti- 
vated sludge  process  at  Milwaukee: 

Reduction  of  bacteria 90  per  cent 

Reduction  of  suspended  solids  95  per  cent 

Stability  by  Methylene  blue 72  hours 

Prolonged  tests  with  the  strong  sewage  contain- 
ing a  substantial  proportion  of  industrial  wastes 
have  demonstrated  that  it  is  entirely  practicable 
to  meet  this  standard  at  Milwaukee^ 


While  it  may  be  proper  at  the  present  stage  of 
development  to  assume  that  in  general  purification 
may  be  carried  to  almost  any  extent  desired,  it  is 
important  to  consider  carefully  the  character  of 
the  sewage  or  wastes  to  be  treated  for  there  may 
be  disturbing  influences  similar  to  those  which 
appear  to  have  been  important  at  Worcester. 
There — probably  because  of  the  acid  iron  wastes 
from  the  wire  mills — the  extent  of  purification  was 
decidedly  limited,  notwithstanding  the  use  of  very 
large  quantities  of  air,  a  goodly  period  of  aeration 
and  re-aeration  of  the  sludge. 

The  late  Matthew  Gault  concluded  that  Wor- 
mester  sewage  is  apparently  of  such  a  character 
that  nitrification  does  not  take  place  readily  and 
that  it  would  be  practically  impossible  to  operate 
so  as  to  constantly  obtain  uniformly  good  results. 
It  may  be  noted,  also,  that  nitrification  does  not 
readily  take  place  when  this  sewage  is  treated  by 
intermittent  filtration. 

AERATION 

The  aeration  feature  which  has  been  more  gen- 
erally studied  than  any  other  portion  of  the  proc- 
ess, as  at  Milwaukee,  Cleveland,  Worcester,  and 
Packingtown,  and  Stockyards  in  Chicago,  and 
elsewhere,  apparently  is  comparatively  well  un- 
derstood. 

Air  is  utilized  for  two  purposes — for  maintain- 
ing aerobic  biological  conditions  and  for  agitation. 
Agitation,  however,  may  be  accomplished  by  other 
means,  such  as  purely  mechanical  devices. 

The  oxygen  requirements  for  the  support  of 
aerobic  conditions  are  relatively  small.  Craw- 
ford and  Bartow  found  that  only  about  5  per  cent  • 
of  the  o.xygen  of  the  air  used  for  aeration,  ap- 
peared to  be  utilized,  basing  their  conclusions 
upon  analyses  of  the  air  entering  and  the  gases 
escaping  the  aeration  tank.  The  writer  found 
only  10  per  cent  of  the  oxygen  disappearing  in 
the  case  of  strong  tannery  wastes.  If  the  oxygen 
supply  is  to  be  obtained  from  air  blown  into  the 
sewage,  there  must  be  sufficient  opportunity  for 
the  sewage  to  dissolve  out  the  oxygen  while  the 
air  is  passing  through  it. 

The  quantity  of  air  required  for  agitation  is 
very  large.  It  is  necessary  to  provide  sufficient 
agitation  to  prevent  the  heavy  suspended  solids 
from  settling  down  on  to  air  diffuser  plates  and 
thus  clogging  them.  Removal  of  suspended  mat- 
ter by  fine  screening  is  a  substantial  aid  in  pre- 
venting such  trouble.  Even  sewage  which  has 
passed  a  fine  screen  having  openings  34-inch  by 
2-inch,  may  contain  sufficient  solids  of  this  char- 
acter to  cause  clogging  of  plates  if  the  air  supply 
be  permitted  to  fall  much  below  1  cubic  foot  per 
minute  per  square  foot  of  plate  area.  By  finer 
screening  it  might  be  possible  to  reduce  this 
quantity  slightly.  Whatever  be  the  character  of 
the  sewage,  the  volume  of  air  used  must  be  suf- 
ficient to  prevent  any  accumulation  of  solids  upon 
the  diffuser  plates. 

The  volume  of  air  required  for  aeration  is 
mainly  dependent  upon  the  following  general 
conditions: 

Composition  of  sewage  to  be  treated. 
Quality  of  effluent  desired. 
Period  of  aeration. 
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Proportion  of  sludge  to  be  returned  to  the 
sewage. 

Temperature  of  aeration. 

COMPOSITION    OF   THE   SEWAGE 

The  composition  of  the  sewage  has  a  very  ma- 
terial effect  upon  the  volume  of  air  required  to 
maintain  aerobic  conditions  and  to  provide  suit- 
able aeration.  A  strong  sewage,  or  industrial 
waste,  requires  more  air  than  a  weak  one,  not 
because  of  the  direct  action  of  the  oxygen  on  the 
organic  matter,  but  because  there  is  a  greater 
quantity  of  colloidal  matter  to  be  absorbed  by  the 
coagulum  and  in  some  cases  also  because  of  the 
larger  quantity  of  dissolved  organic  matter  to 
be  oxidized.  The  larger  the  quantity  of  colloidal 
matter  the  greater  must  be  the  effective  absorb- 
ing surface.  This  may  be  afforded  by  increasing 
the  proportion  of  floe  in  the  liquid  or  by  increas- 
ing the  period  during  which  the  flocculation  is 
continued.  If  the  volume  of  return  sludge  b.e 
increased,  bacterial  digestion  will  be  greater  and 
consequently  the  quantity  of  dissolved  oxygen 
must  be  larger  in  order  to  maintain  aerobic  con- 
ditions. Furthermore,  the  digestion  of  the  ab- 
sorbed colloidal  matter  and  the  reactivation  of  the 
sludge  will  require  more  intense  and  more  pro- 
longed bacterial  action  in  the  case  of  the  stronger 
liquid,  thus  requiring  a  greater  supply  of  oxygen 
for  biological  purposes. 

It  may  therefore  be  necessary,  with  the  stronger 
sewage,  to  prolong  the  period  of  aeration.  Such 
a  course  naturally  increases  the  quantity  of  air 
required  for  oxidation. 

•  For  these  reasons  and  many  oilers,  it  is  im- 
portant to  consider  the  composition  of  the  sewage 
to  be  treated.  In  addition  to  the  strength  of  sew- 
age, it  is  necessary  to  consider  the  effect  of  par- 
ticular characteristics,  such  as  turbidity,  the  na- 
ture of  the  organic  matter — whether  relatively 
stable  or  easily  decomposed — and  the  effect  of 
chemicals  from  industrial  wastes,  such  as  acids 
and  alkalis.  A  relatively  fresh  sewage  may  be 
low  in  turbidity,  and  therefore  comparatively  eas- 
ily coagulated  and  oxidized.  On  the  othei-  hand, 
certain  industrial  wastes  such  as  those  from  stock- 
yards and  tanneries,  may  contain  such  large  quan- 
tities of  colloidal  matter  as  to  require  prolonged 
treatment  for  their  removal.  Some  industrial 
wastes  such  as  the  pickling  liquors  from  the  wire 
mills  at  Worcester,  Mass.,  tend  to  inhibit  bacterial 
action  and  thus  increase  the  reouired  period  of 
aeration  or  volume  of  air,  or  both.  It  is  necessary 
also,  as  found  by  Mr.  Fuller,  that  a  sufficient 
quantity  of  floc-forming  material  be  present  in  the 
wastes.  Otherwise  such  matter  must  be  added 
in  order  to  secure  the  desired  result. 

THE    QUALITY    OF    EFFLUENT 

The  quality  of  effluent  to  be  produced  has  an 
important  bearing  upon  the  quantity  of  air  re- 
quired. In  the  case  of  domestic  sewage  and  some 
industrial  wastes  it  is  possible  to  secure  clarifica- 
tion with  a  lower  expenditure  of  air  than  would 
be  required  to  produce  a  stable  effluent.  On  the 
other  hand,  with  some  industrial  wastes  high  in 
turbidity,  it  may  be  impossible  to  secure  clarifi- 
cation without  at  the  same  time  producing  a  prac- 
tically stable  effluent.     The  extent  of  oxidation 


wdl,  however,  increase  with  increasing  volume  ')f 
air  used.  It  has  also  been  demonstrated  that  the 
aeration  process  must  be  carried  far  enough  to 
secure  reasonably  good  clarification  in  order  to 
produce  a  sludge  of  such  character  and  density  as 
to  permit  satisfactory  sedimentation,  handling 
and  dewatering.  Otherwise  the  operation  of  the 
plant  will  be  difficult,  if  not  impracticable.  Within 
the  limitations  suggested,  it  is  feasible  to  limit 
the  degree  of  purification  and  consequently  the 
quantity  of  air  required,  in  accordance  with  the 
quality  of  the  effluent  to  be  produced. 

PERIOD    OF    AERATION 

The  period  of  aeration  has  been  found  to  be  a 
very  important  factor  in  the  quantity  of  air  re- 
quired. Within  limits,  the  volume  of  air  will  de- 
crease with  increasing  period  of  aeration.  Com- 
parative tests  have  indicated  that  with  a  period 
of  8  hours  only  about  one-half  as  much  air  is  re- 
quired as  with  a  period  of  4  hours.  With  the 
longer  period  of  aeration,  however,  the  rate  of  air 
supplied  must  be  sufficient  to  maintain  proper  agi- 
tation and  prevent  the  deposition  of  solids  upon 
the  air  diffusers,  as  already  pointed  out.  Where 
the  sewage  or  wastes  contain  an  abnormally  large 
quantity  of  colloids,  it  may  be  absolutely  neces- 
sary to  provide  a  long  period,  such  as  8,  12,  or 
even  20  hours  aeration  in  order  to  remove  the 
colloids  and  produce  an  effluent  having  a  moder- 
ately high  stability.  If  an  unnecessarily  large 
proportion  of  sludge  be  returned,  or  if  the  period 
of  aeration  be  unnecessarily  prolonged,  excessive 
quantities  of  air  will  have  to  be  provided. 

TEMPER.\TURE 

Temperature  has  qn  important,  influence  upon 
aeration.  Very  high  or  very  low  temperature  of 
the  sewage  is  detrimental.  The  unfavorable  ef- 
fect of  low  temperature  has  been  repeatedly  dem- 
onstrated. This  effect  may  be  in  a  measure,  al- 
though probably  not  entirely,  offset  by  increasing 
the  volume  of  air.  Fortunately  in  many  cases 
the  stream  requirements  are  less  exacting  during 
cold  weather  than  at  other  seasons  of  the  year,  and 
consequently  it  may  be  permissible  in  some  cases 
to  discharge  a  somewhat  inferior  effluent  during 
the  winter,  and  thus  avoid  the  necessity  of  increas- 
ing the  air  supply. 

For  ready  estimation  of  the  quantit)-  of  air 
which  will  be  required  for  biological  action  and 
for  agitation,  more  data  are  needed  than  are  now 
available.  While  the  strength. of  sewage  has  a 
very  important  bearing,  a  comparison  of  the  re- 
sults of  analyses  with  the  quantity  of  air  used  at 
the  several  activated  sludge  plants,  with  a  view  to 
demonstrating  this  relation,  is  very  disappointing. 
This  is  because  of  differences  in  methods  of  chem- 
ical analysis,  lack  of  important  determinations  in 
some  cases,  differences  in  methods  of  operation, 
and  many  other  dissimilar  details.  There  are  so 
many  of  these  unharmonious  features  that  it  is 
only  by  a  detailed  study  of  each  case,  and  a  com- 
parison of  the  conditions  with  those  of  the  proj- 
ect under  consideration,  and  the  exerc'se  of  judg- 
ment, that  it  is  possible  to  arrive  at  a  safe  es- 
timate. 

As  a  general  statement,  where  the  aeration  is 
carried  out  in  continuous-flow  tanks  of  10  to  15 
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feet  depth,  with  area  of  diffuser  plates  in  propor- 
tion of  1  to  6  of  tank  area  and  a  period  of  aeration 
of  about  6  hours,  the  quantity  of  air  may  be  about 
as  follows : 

For    rather    weak    domestic   sewagre 1.0  cu.  £t.  per  gal. 

For  strong  municipal  sewage  containing 
some  industrial  wastes  not  particular- 
ly   detrimental    to    bacterial    life 1.5  cu.  ft.  per  gal. 

For  weak  municipal  sewage  containing 
cciisiderable  industrial  wastes  some  of 
which  are  detrimental  to  bacterial  life, 
as    for    example   acid-iron    wastes 2.0  cu.  ft.  per  gal. 

For  strong  municipal  sewage  containing 
considerable  industrial  wastes  some  of 
which  are  detrimental  to  bacterial  life, 
as    for    example,     acid-iron     wastes.  ..  4.0  cu.  ft.  per  gal. 

For  municipal  sewage  containing  suffi- 
cient industrial  wastes  not  specifically 
inhibitive  of  bacterial  life,  to  decidedly 
influence  the  composition  of  the  sew- 
age, e.   g.  packingtiouse.   tannery,  etc.. 3. 0  cu.  ft.  per  gal. 

Strong   packinghouse    wastes 4.0  cu.  ft.  per  gal. 

Strong  tannery  wastes  containing  a  very 
large  proportion  of  colloids  but  settled 
before    aeration    6.0  cu.  ft.  per  gal. 

RE-AERATION    OF    SLUDGE 

The  evidence  is  conflicting  as  to  whether  there 
be  advantage  to  be  gained  from  sludge  re-aeration. 
If  the  sludge  is  dense,  i.  e.,  contains  2  per  cent  to 
3  per  cent  solids,  the  air  appears  to  accumulate  in 
large  bubbles  and  escape  from  the  surface  at  ir- 
regular intervals.  This  tendency  seems  to  render 
the  air  less  effective  as  a  means  of  agitation  and 
possibly  interferes  to  some  extent  with  the  uni- 
form distribution  of  the  dissolved  oxygen  through- 
out the  sludge.  A  test  at  Milwaukee  indicated 
that  there  was  not  sufficient  advantage  to  warrant 
the  adoption  of  this  feature. 

On  the  other  hand,  Pearse  found  that  in  the 
treatment  of  Packingtown  sewage  the  return  of 
re-aerated  sludge  showed  ''somewhat  smaller  re- 
quirements in  the  amounts  of  air  needed,  and  a  re- 
duced volume  of  sludge  to  be  returned." 

If  the  rate  of  air  supply  be  uniform  throughout 
the  24  hours  the  lower  flow  of  weaker  sewage  at 
night  will  permit  the  sludge  to  become  more  thor- 
oughly activated  than  during  the  day-time  and  in 
effect  accomplish  the  end  sought  in  the  re-aera- 
tion of  the  sludge- by  treatment  in  separate  tanks. 
Similarly  on  Saturday  afternoons,  Sundavs  and 
holidays  the  sludge  may  be  revived  by  appropri- 
ate treatment.  This  result  is  obtained  in  practice 
and  has  been  very  noticeable  and  beneficial  in 
some  cases. 

PECULIARITIES   OF   FLOC 

The  little  sponge-like  aggregations  of  fine  sus- 
pended and  colloidal  matters  have  no  regularity 
of  structure  but  as  merely  masses  of  independent 
particles  held  together  by  slight  forces  of  attrac- 
tion. They  are  of  great  size  in  relation  to  the 
weight  of  the  solids  composing  them.  The  forces 
bv  which  the  particles  are  held  together  are  so 
slight  that  the  sludge  must  not  be  very  vigorous- 
ly agitated  or  the  floe  will  be  broken  up.  This  is 
readily  demonstrated  by  shaking  a  portion  of  the 
flocculated  liquid  in  a  bottle,  when  the  floe  will  b  j 
seen  to  revert  to  the  colloidal  condition.  Hence  it 
is  necessary  to  avoid  intense  agitation  in  aeration 
tanks  and  to  induce  as  little  violent  agitation  as 
practicable  when  pumping  and  otherwise  han- 
dling the  sludge  or  the  sewage  after  the  sludge 
has  been  introduced  into  it. 

The  character  of  the  floe  varies  greatly  under 
different  conditions.  That  produced  by  thorough- 


ly aerating  sewage  for  such  a  period  of  time  and 
under  sufficiently  favorable  conditions  as  to  pro- 
duce_a  highly  purified  effluent  will  usually  be  of 
a  golden-brown  color,  relatively  compact  and 
heavv,  and  will  settle  with  surprising  rapidity. 
On  the  other  hand  under-aeration  will  produce  a 
light,  voluminous  floe  which  will  not  settle  as  rap- 
idly and  which  will  form  a  very  voluminous  sludge 
of  high  water  content  an^  correspondingly  diffi- 
cult to  handle.  Under-aeration  may  be  due  to  fur- 
nishing too  little  air  or  to  too  short  a  period  of 
aeration  due  to  crowding  too  great  a  volume  of 
sewage  through  tanks  provided  with  the  proper 
air  supply  and  period  of  aeration  for  a  small  quan- 
tity of  sewage.  The  effect  of  low  temperature  is 
similar  to  that  of  under-aeration  and  in  northern 
climates  there  is  usually  greater  difficulty  in  pro- 
ducing a  good  sludge  in  winter  than  during  other 
seasons.  Such  a  condition  may  be  caused  tempo- 
rarily by  the  introduction  into  the  sewers  of  cold 
water  from  melting  snow.  An  activated  sludge 
plant  should  be  designed  with  an  adequate  factor 
of  safety  to  meet  such  conditions. 

It  is  just  as  important  to  avoid  over-aeration, 
for  this  results  in  a  re-solution  of  the  floe  into 
colloidal  matter  with  a  consequent  poor  effluent. 

The  condition  of  the  floe  is  very  dependent  up- 
on the  sedimentation  process.  If  the  sludge  is  al- 
lowed to  remain  too  long  without  air  it  loses  its 
activity  and  becomes  septic.  It  is  therefore  im- 
portant to  provide  for  the  removal  of  the  sludge 
from  the  sedimentation  tanks  as  promptly  as  is 
consistent  with  the  proper  concentration — in 
fact,  the  extent  of  concentration  is  limited  by  the 
need  of  maintaining  the  sludge  in  good  condition. 

DURABILITY  OF  DIFFUSER  PLATES 

It  will  be  remembered  that  during  the  early 
tests  porous  plates  used  as  air  diffusers  became 
more  or  less  disintegrated  within  a  relatively 
short  period  of  time.  In  other  cases  such  plates 
became  so  seriously  clogged  that  the  pressure 
necessary  to  force  the  required  quantity  of  air 
through  them  became  prohibitively  great.  This 
was  due  in  part  to  impurities  in  the  air  and  in  part 
to  rust  or  other  material  from  the  plate  holders, 
which  gradually  sealed  the  pores  of  the  plates. 
At  Houston,  Mr.  Fugate  has  found  that  porous 
plates  clogged  with  rust  can  be  cleaned  by  im- 
mersing them  in  hydrochloric  acid  at  98  degrees 
Centigrade. 

Improvements  in  the  manufacture  of  plates  ap- 
pear to  have  overcome  danger  of  disintegration, 
and  experience  during  the  past  three  years  has 
demonstrated  that  it  is  practicable  to  so  purify 
the  air  and  construct  the  plate  holders  as  to  avoid 
danger  of  clogging  within  a  short  time.  The 
period  co\ered  by  this  experience,  however,  is  too 
short  -to  show  how  long  a  life  such  plates  will 
have.  However,  in  view  of  the  fact  that  after  con- 
tinuous use  for  a  period  of  about  two  years  there 
is  no  marked  increase  in  the  pressure  required  to 
drive  the  air  through  the  plates,  the  assumption 
seems  to  be  justified  that  the  plates  will  have  a 
useful  life  of  a  number  of  years,  certainly  as  many 
as  five  years  and  possibly  a  very  much  longe*- 
time. 

(To  Be  Continued) 
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Construction  Questions  Answered 


How  to  Handle  and  Erect 
Girder  Spans  Without 
Special  Equipment  IIF 

With  fixed  and  moveable  derricks. 


Up  to  about  30-feet  span,  highway  girders  can 
be  unloaded,  stored,  shifted,  reloaded,  and  erected 
in  position  by  one  or  more  ordinary  builders'  der- 
ricks ;  spans  of  more  than  30  feet,  up  to  the  ordi- 
nary limit  of  highway  girder  construction,  can  be 
handled  in  the  same'  manner  by  larger,  stronger 
derricks,  without  the  use  of  other  plant  for  either 
long  or  short  spans. 

Derricks  are  uniyersally  a  part  of  the  general 
contractor's  equipment,  are  to  be  had  in  almost 
all  localities,  so  that  they  can  be  purchased  or 
rented  under  most  circumstances  and  if  not  can 
be  easily  constructed  from  imported  or  native 
timber  rigged  with  wire  or  manila  rope  and  stan- 
dard fittings  purchased  from  dealers,  or  their 
equivalent  that  can  be  manufactured  by  any 
capable  blacksmith  and  machinist.  This  enables 
derricks  to  be  constructed  in  very  remote  local- 
ities, where  the  delay  and  expense  of  shipment  is 
an  objection  to  sending  them  complete  from  the 
contractor's  yards  or  the  manufacturer's  shop. 

If  a  large  number  of  spans  are  to  be  erected  in 
one  place,  as,  for  instance,  in  the  construction  of 
a  long  girder  viaduct  or  if  only  a  single  span  is 
to  be  erected  at  a  point  distant  from  any  other 
construction  work  involving  the  use  of  derricks, 
the  situation  should  be  carefully  studied  with  a 
view  of  devising  some  means  of  handling  and 
erecting  that  will  involve  the  lowest  total  cost, 
although  the  expense  for  the  single  span  will  be 
much  greater  than  for  one  of  a  number  of  spans 
erected  by  special  methods  and  apparatus.  In 
other  cases  it  will  very  often  be  found  most  con- 
venient and  economical  to  handle  and  erect  the 
girders  with  whatever  derricks  are  most  available. 
The  great  advantages  of  derricks  for  girder 
erection  are  their  simplicity,  flexibility,  ease  of 
installation  and  removal,  wide  range  of  applica- 
tion, rapidity  of  action,  general  availability  and 
the  universal  familiarity  that  most  contractors 
and  their  employees  have  with  their  use. 

TYPES    AND    RIGGING 

Derricks  may  be  stiff-leg  or  guyed,  fixed  or 
moveable,  of  wood  or  steel,  and  of  any  dimen- 
sions and  capacities  from  a  15-foot,  2,000-pound 
boom  of  a  miniature  jinniwink  derrick  to  a  100- 
foot  boom  with  a  50-ton  capacity.  They  may  be 
made  of  wood  or  steel,  may  be  rigged  with  steel 

•Part  I — Transportation  to  site  and  erecting  by  steam 
protrusion   was  published   July   Sd. 

Part  II — Erection  by  cribbing,  jacking,  rolling  and 
skidding  was  published  July  30th. 


or  manila  rope,  and  may  be  operated  by  hand  or 
bv  steam,  compressed  air,  electric  or  gasoline  en- 
gines. The  hoisting  engines  are  generally  of  stan- 
dard derrick  type  and  of  late  years  the  steam  en- 
gines are  very  often  run  by  compressed  air,  in 
order  to  eliminate  the  use  of  coal  and  installation 
of  the  boiler  plant  and  the  employment  of  a 
licensed  engineer.  Some  derrick  hoists  are  oper- 
ated by  electric  or  gasoline  motor  that  consumes 
no  fuel  when  not  in  operation  and  are  very  sim- 
ple in  their  function. 

Jinniwinks  are  very  small,  light,  stiff-leg  der- 
ricks, permanently  attached  to  their  sills  that 
form  skids  on  which  they  are  easily  moved  from 
place  to  place.  They  are  quickly  shifted,  have  in- 
dependent stability  and  are  often  operated  with 
hand  windlasses  or  very  small  motor  hoists.  They 
are  chiefly  used  for  handling  light  loads,  like  sin- 
gle I-beams,  small  columns  or  struts  and  are  very 
convenient  for  use  in  the  erection  and  removal  of 
large  derricks.  They  are  suitable  for  assembling 
light  floors  and  braces  after  the  girders  are  erected 
and  can  even  handle  small  size  girders. 

The  ordinary  minimum  guy  or  stiff-leg  derricks 
have  a  boom  about  25  feet  long  of  at  least  5,000 
pounds  capacity.  Derricks  with  50-foot  booms  of 
8-ton  capacity  are  very  common  and  can  easily 
be  made  with  ordinary  fittings.  If  the  length  or 
capacity  of  the  boom  is  greatly  increased  it  is 
necessary  to  have  special  design,  construction  and 
operation. 

Standard  fittings  are  likely  to  be  safe  for  loads 
up  to  10  tons ;  for  very  heavy  loads,  tremendous 
direct  and  eccentric  stresses  may  be  developed, 
necessitating  very  careful  design,  fabrication  and 
assembling.  For  light  loads,  wooden  derricks  and 
manila  lines  are  suitable,  for  very  heavy  ones, 
steel  derricks  with  section  adjustable  booms  and 
masts  rigged  with  steel  ropes,  are  generally  used. 
They  are  not  often  included  with  the  equipment 
of  general  contractors,  except  those  who  special- 
ize in  the  erection  of  steel  work  and  other  heavy 
construction.  They  can,  however,  sometimes  be 
secured  by  small  contractors  from  large  contrac- 
tors, bridge  shops,  railroads  and  others  maintain- 
ing extensive  plants,  but  it  is  to  be  borne  in  mind 
that  their  transportation,  erection  and  removal 
are  very  expensive,  require  the  services  of  an  ex- 
pert and  should  not  be  attempted  unless  neces- 
sarv. 

The  first  derrick  installed  is  usually  erected  by 
the  aid  of  a  ginpole,  sheer  legs,  or  equivalent  de- 
vice, with  which  the  mast  is  hoisted  and  main- 
tained until  securely  guyed  in  position,  after 
which  a  tackle  suspended  from  the  mast  can  be 
used  for  erecting  the  boom  and,  in  the  case  of  a 
stiff-legged  derrick,  the  stiff-legs,  sills  and  braces. 
If  a  traveling  derrick  is  erected  it  can,  of  course, 
be  used  for  the  erection  of  all  the  other  derricks. 
It  is  essential  that  a  guy  derrick  shall  have  at 
least  four  guys,  and  for  heavy  work  six  or  eight 
are  preferable.  Their  lower  ends  must  be  secured 
to   abundant   reliable   anchorage,    to   which   they 
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may  be  made  fast  directly  or,  in  the  case  of  heavy 
work,  sometimes  through  a  convenient  adjust- 
ment such  as  a  small  tackle  or  turnbuckle.  The 
sills  of  stiff-leg  derricks  are  usually  loaded  with 
the  hoisting  engine,  boiler,  fuel  supply  or  any 
convenient  counterweight  to  give  them  indepen- 
dent stability. 

Stiff-leg  derricks  may  be  easily  made  moveable 
by  seating  the  mast  and  stiff-legs  on,  and  rigidly 
connecting  them  to,  the  horizontal  sills  forming 
the  framework  of  a  platform  that  is  mounted  on 
trucks  or  single  wheels  running  on  a  broad-gauge 
track  that  enables  the  derrick  to  travel  freely  from 
place  to  place  either  by  pushing  it  or  by  the  hoist- 
ing engine  operating  a  line  anchored  in  advance. 

Before  putting  into  service,  the  mast,  boom  and 
fittings  should  be  very  carefully  inspected,  tim- 
bers should  be  bored  to  detect  indications  of  de- 
cay, and  the  wire  or  manila  rope  be  very  thor- 
oughly examined  for  defects.  These  should  be 
oiled,  the  tackles  carefully  rove,  and  the  hoisting 
engine  overhauled,  cleaned  and  tested.  When- 
ever the  derrick  is  left  idle  over  night  or  for  holi- 
days the  boom  should  be  carefully  secured  against 
meddlers  and  before  commencing  work  the  guy 
and  anchorages  and  hoisting  tackle  should  be 
carefully  examined  to  see  that  they  have  not  been 
accidently  or  maliciously  injured. 

HOISTING   CONNECTIONS 

When  girders  are  handled  by  derricks  special 
attachments  are  necessary  to  connect  them  to  the 
hoisting  tackle.  The  use  of  chains  for  this  pur- 
pose should  never  be  permitted,  but  wire  or  ma- 
nila rope  slings  properly  made  and  adjusted  may 
be  used  instead.  Where  there  is  much  handling 
of  girders  to  be  anticipated  it  is  desirable  to  have 
a  pair  of  bent-plate  hooks  attached  to  the  hoisting 
tackle.  These  should  be  of  proper  size  and 
strength  to  be  attached  to  the  top  flange  of  the 
girder  and  should  be  provided  with  a  lock  bolt  to 
secure  them  in  position. 

If  clamp  hooks  are  not  available  or  if  special 
reasons  require  it,  girders  may  be  handled  by 
yokes  made  of  a  pair  of  cross  pieces  and  two  screw 
bolts  clamped  tightly  around  them  and  provided 
with  an  eye-bolt  or  other  device  suitable  to  re- 
ceive the  hoisting  tackle. 

If  the  girder  is  to  be  handled  by  a  single  der- 
rick, care  must  be  taken  to  attach  the  hoisting 
tackle  at  exactly  the  center  of  gravity.  If  two 
derricks  are  used  the  tackles  may  be  attached  at 
opposite  ends  of  the  girder  or  at  equal  distances 
from  the  center  if  they  are  required  to  carry  equal 


parts  of  the  load,  but  if  not,  one  derrick  may  be 
attached  by  one  end  to  carry  the  lightest  part  of 
the  load  and  the  other  at  a  distance  from  the 
other  end  proportionate  to  the  excess  load  that  it 
is  intended  to  carry. 

If  possible,  the  derrick  booms  should  be  raised 
or  lowered  to  the  required  height  before  lifting 
the  girder.  Care  should  be  taken  in  operating  the 
tackles  when  it  is  necessary  to  raise  or  lower  the 
loaded  boom.  Two  lag  lines  should  be  attached 
in  opposite  directions  to  each  end  of  the  girder, 
four  in  all,  to  enable  it  to  be  controlled  while  in 
the  air  and  the  derrick  boom  may  be  swung  while 
loaded  by  lag  lines  attached  to  it  or  by  a  line  from 
its  bull  wheel  to  the  engine  if  it  is  operated  by 
power. 

Fastenings  of  steel  rope  are  always  made  with 
rope  clamps  or  clevis  sockets.  Manila  lines  are 
secured  by  standard  hitches  familiar  to  all  riggers 
and  described  in  many  engineer  handbooks.  The 
half  hitch  is  the  commonest  fastening,  is  very 
easily  made  and  when  two  or  three  times  repeated 
is  very  secure  on  a  taut  line  and  will  hold  small 
objects.  The  becket  hitch  is  merely  two  half 
hitches  made  backwards,  and  is  much  used  for 
fastening  the  end  of  a  line  to  a  pulley  block.  It 
will  not  undo  and  the  free  end  does  not  require 
lashing.  This  hitch  is  apt  to  jam,  so  the  line  must 
be  cut  to  release  it.  The  jury  mast  hitch  is  used 
to  secure  guys  to  a  derrick  head.  A  double  bow- 
line hitch  is  very  convenient  for  a  seat  for  a  mail 
hoisted  to  the  top  of  a  derrick. 

ERECTING    .39-TON    GIRDERS 

The  Torresdale  Avenue  highway  bridge  over 
Frankford  creek,  Philadelphia,  has  plate  girders 
86  feet  8  inches  long  that  weigh  39  tons  each. 


H.ANDLI.N-G    LAIKJE    GIRDER    IN    POSITION    WHERE 
FLANGE    HOOKS    WERE    IMPRACTICABLE 
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They  are  connected  by  plate  girder  floor  beams 
51  feet  lon*^ 

The  gird'ers  were  hauled  to  the  site  with  the 
webs  horizontal,  supported  on  bolsters  on  the 
axles  of  two  independent  trucks  hauled  by  a  steam 
tractor  They  were  unloaded  by  a  steel  derrick 
of  30-ton  nominal  capacity  that  had  one  steel  stift- 
leg  and  one  wooden  stiff-leg  and  was  rigged  with 
a  9-part  hoisting  tackle  and  a  9-part  tupping  lift, 
both  rove  with  steel  wire  rope. 

In  lifting  the  girder  from  the  trucks  it  was  at- 
tached to  the  hoisting  tackle  by  a  pair  of  heavy 
chain  slings  passed  around  it,  one  at  each  side  of 
the  center  of  gravity  and  enabling  it  to  be  picked 
up  flatwise  and  laid  down  on  temporary  support 
after  which  the  slings  were  disconnected  and  the 
o-irder  revolved  into  a  new  position  with  the  web 
vertical.  This  position  enabled  the  slings  to  be 
replaced  by  a  pair  of  clamped  plate  hooks  engag- 
ing the  upper  flange  at  the  center  of  gravity. 

The  girder  was  then  carefully  shifted  and 
swuno-  to  position  on  the  abutment  with  the  der- 
rick boom  at  an  angle  of  about  45  degrees  with 
the  vertical,  care  being  taken  to  watch  it  closely 
for  signs  of  incipient  failure  from  the  overload. 
None  were  observed,  however,  the  girders  were 
safely  lowered  to  position  without  difficulty.  The 
boom  was  swung  by  a  line  attached  to  the  point, 
run  through  a  snatch  block,  anchored  to  the  abut- 
ment at  the  opposite  side  of  the  girder  and  then 
led  to  the  hoisting  engine.  The  girders  were 
fabricated  and  erected  by  the  American  Bridge 
Co  ,  T.  B.  Gimberling,  division  erection  manager. 


Wood  Island  Bvilkliead 


More  than  1,000  battered  piles  and  nearly 
as  many  vertical  piles  driven  16  feet  in  hard 
clay  with  three  floating  drop-hammer  ma- 
chines in  Boston  harbor. 


DET.A.CH.\BLB    INCMNED    WATS    FOR    DRIVING 
SPUR   PILES.   WOOD  ISL.'iJJD   BULKHEAD 


The  improvements  at  Wood  Island  park,  in  the 
harbor  at  Boston,  are  being  carried  on  under  the 
direction  of  Frank  W;  Hodgdon,  chief  engineer  of 
the  Division  of  Waterways  and  Public  Lands,  De- 
partment of  Public  Work,  Commonwealth  of 
Massachusetts,  and  include  the  construction  of  a 
long  wooden  bulkhead  built  b}-  the  William  L. 
Miller  Company,  contractor. 

The  bulkhead,  2,500  feet  long,  is  required  to 
retain  a  hydraulic  fill  16  feet  high  above  low  water 
level.  It  is  therefore  designed  to  resist  a  heavy 
horizontal  thrust  that  is  received  against  the  ver- 
tical face  of  a  continuous  line  of  4-inch  wooden 
sheet  piles  bolted,  as  shown  in  the  engraving,  to 
rangers  on  vertical  wooden  piles  6  feet  apart  on 
centers  that  are  driven  to  a  penetration  of  about 
16  feet  in  the  hard  clay  bottom. 

Where  the  elevation  of  the  bottom  is  5  feet  or 
more  above  low  tide,  the  vertical  pile  is  braced 
only  by  a  single  battered  pile,  but  if  the  elevation 
at  the  bottom  is  lower,  a  greater  portion  of  the 
vertical  pile  is  exposed,  the  bending  moment  and 
horizontal  thrust  are  greater  and  the  pile  is  braced 
by  two  battered  piles,  as  shown  in  the  diagrams. 
There  are  in  all  about  2,122  piles  required, 
w  hich  were  delivered  by  rail  and  loaded  on  light- 
ers in  lots  of  about  250,  or  5  carloads  each.  They 
are  all  of  oak  from  6  to  14  inches  in  diameter  and 
from  30  to  40  feet  long.  The  vertical  piles  were 
first  driven  at  the  rate  of  about  36  in  six  working 
hours  by  an  ordinary  floating  machine  with  60- 
foot  leads  and  a  2,40d-pound  drop-hammer. 

After  the  piles  were  capped  and  adzed  to  re- 
ceive the  battered  piles,  another  one  of  two  float- 
ing driver  machines  handled  the  piles  from  the 
attendant  lighter  and,  resting  them  on  top  of  the 
cap  piece,  spotted  and  drove  them  at  about  the 
same  rate  as  the  vertical  piles,  with  the  drop- 
hammer  operating  in  a  pair  of  inclined  ways  15 
feet  long,  framed  to  slide  up  and  down  in  the  ver- 
tical wavs  of  the  original  machine.  The  vertical 
piles  were  lined  in  with  shore  ranges,  and  meas- 
ured for  position  in  the  ordinary  way,  and  the  en- 
tire work  of  framing  and  driving  was  done  by  a 
force  of  about  30  men  operating  the  three  ma- 
chines and  framing  and  bolting  the  piles. 

^fter  the  battered  piles  were  driven  to  approxi- 
mate position  and  cut  off  and  adzed  to  the  re- 
quired angle,  they  were  pulled  up  against  the 
face^  of  the  vertical  piles  by  lines  operated  by  the 
hoisting  engines  of  the  pile  driver  machines  and 
held  there  while  the  bolt  holes  were  bored  with 
augers  operated  by  machines  furnished  by  the 
•  hicago  Pneumatic  Tool  Company  and  driven 
\vith  compressed  air  provided  by  an  IngersoU- 
Rand  compressor.  Each  joint  is  made  with  two 
1' 4-inch  bolts,  having  flat  washers  bearing  on 
notched  surfaces. 
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At  the  point  where  the  work  was  done  the  ordi- 
nary variation  of  tides  was  about  10  feet  and  as 
the  draft  ot  the  pile  driver  scows  is  more  than 
4^/2  feet  and  that  of  the  lighters  is  6  feet,  there 
were  portions  of  the  day  when  neither  pile  drivers 
nor  lighters  could  be  moved,  thus  considerably  re- 
tarding the  work  and  destroying  it's  continuity. 

Important  Labor  Attitude 

The  new  constitution  adopted  July  29  by  the 
Loyal  Labor  Legion  of  New  York  City  is  so  dif- 
ferent in  fundamental  principle  from  the  common 
practice  of  the  A.  F.  L.  unions  that  it  should 
arouse  great  interest  and  hopes  for  important 
good  results  in  that  it  specifically  upholds  basic 
principles  that  have  in  practice,  and  some  of  them 
in  terms,  been  opposed  by  the  unions  but  which 
are  vital  to  real  democracy  and  liberty. 

In  particular  the  new  constitution  recognizes: 
(1)  The  right  of  men  and  women  to  work  regard- 
less of  membership  or  non-membership  in  trade 
unions.  (2)  The  rights  of  the  general  public  as  a 
party  at  interest  in  labor  controversies.  (3)  The 
necessity  for  laws  establishing  courts  of  arbitra- 
tion, with  power  to  enforce  obedience  to  their  de- 
cision. (4)  The  settling  of  differences  between 
employers  and  wage  earners  "without  interventior 
by  persons  not  personally  affected  by  or  direct 
parties  to  the  matters  in  controversy." 

A  committee  has  been  appointed  to  inform 
trade  unions  throughout  the  country  of  the  new 
principles  laid  down  in  the  constitution  and  to 
devise  methods  for  bringing  organized  labor  into 
line  for  their  acceptance. 

The  new  organization  should  wield  a  strong  in- 
fluence among  the  labor  unions  from  the  fact,  as 
stated  by  its  head,  F.  Paul  A.  Vacarelli,  former 
vice-president  of  the  International  Longshore- 
men's Association,  that  the  committee  appointed 
to  frame  the  new  constitution  was  composed  of 
the  chairman  of  the  International  Union  of  Steam 
and  Operating  Engineers,  president  of  the  Loyal 
Labor  Legion  and  president  of  the  Scow  Trim- 
mers' Union,  secretary  of  the  Harbor  Boatmen's 
Union,  chairman  of  the  American  People's 
League  and  members  of  the  International  Long- 


DPaVING    VERTICAL    PILES 

CAPPING  VERTICAL  PILES 

DRIVING    INCLINED    PILES' 

shoremen's  Union  and  Amalgamated  Association 
of  Street  and  Electric  Railway  Employees. 

It  is  also  stated  authoritatively  that  90  per  cent 
of  the  organization's  membership  is  composed  of 
elected  officials  of  American  Federation  of  Labor 
trade  unions,  representing  a  membership  of  more 
than  20,000  in  New  York  City. 
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Recent  Legal  Decisions 


SUFFICIENCY  OF  NOTICE   OF  BIDS  FOR  STREET  GRADING 
CONTRACT 

On  appeal  from  the  levy  of  an  assessment  for 
grading  a  street  objection  was  made  that  the  no- 
tice of  bids  for  the  grading  contract  was  insuf- 
ficient. The  Iowa  statute  relied  upon,  Code  Sup- 
plemental Supp.  1915,  par.  813,  provides  that  the 
notice  shall  state  as  nearly  as  practicable  the  ex- 
tent of  the  work,  etc.  It  was  argued  that  the  no- 
tice did  not  do  this,  since  it  did  not  state  the 
extent  of  the  haul  necessary  in  removing  surplus 
dirt  or  making  a  fill.  The  court  said  that  the 
notice  did  state  the  amount  of  excavation  esti- 
mated, and  in  the  assessment  the  same  number  of 
cubic  yards  stated  for  grading  was  charged  for 
and  assessed.  Thus  the  extent  of  the  work  was 
given.  The  matter  of  hauling  would  be  one  of 
the  details  as  contended ;  but  in  Nixon  v.  Bur- 
lington City,  141  Iowa  316,  323,  115  N.  W.  239, 
18  Ann.  Cas.  1037,  the  same  court  held  that  it 
was  not  necessary  that  the  notice  state  all  the 
details,  and  that  its  office  is  to  apprise  the  public 
and  persons  interested  of  its  general  character, 
and  to  give  opportunity  for  investigation  and 
protest  to  those  desiring  to  make  it. 

The  statute  also  requires  the  notice  to  state  the 
terms  of  payment.  It  is  held  this  was  sufficiently 
done  by  reciting  in  the  notice  that  the  cost  was 
to  be  assessed  against  the  abutting  lots  in  ac- 
cordance with  the  law  governing  the  same  and 
that  the  payment  was  to  be  made  in  assessment 
certificates  or  bonds.  Royal  v.  City  of  Des 
Moines,  Iowa  Supreme  Court,  182  N.  W.  188. 

DELAY    OF    CONTRACTOR    IN     SECURING    EXTENSION    OF 
TIME     CURED    BY    STATUTE 

In  an  action  by  a  contractor  to  foreclose  an 
improvement  assessment,  the  California  Supreme 
Court  holds,  Oakland  Paving  Co.  v.  Whittell 
Realty  Co.,  195  Pac.  1058,  that  a  failure  to  secure 
an  extension  of  time  on  the  exact  day  when  the 
contract  expired,  or  before,  is  a  mere  defect  or 
formality  in  the  proceedings,  where  the  contrac- 
tor has  been  proceeding  diligently  day  after  day 
as  the  law  and  contract  provide,  and  has  failed 
to  complete  the  work  within  the  time  which  was 
fixed  after  his  bid  to  do  the  work  had  been  ac- 
cepted, and  the  informality  comes  within  section 
26  of  the  California  Improvement  Act,  1911,  pro- 
viding that  no  proceeding  prior  to  assessment 
shall  be  held  invalid  for  any  informality  in  it. 


CITY    MAY    AGREE    WITH    STREET    RAILWAY    TO    PAVE 
LATTER'S    PORTION    OF    STREET 

When  an  electric  railway  company,  exercising 
an  easement  in  a  city  street  about  to  be  repaved 
and  being  liable  by  law  and  under  the  terms  of 
its  franchise  for  the  cost  of  paving  the  part  oc- 
cupied bj'  it,  proposes  that  the  city  pave  the  rail- 
way's part  along  with  the  remainder  of  the  street, 
agreeing  to  pay  its  proper  proportion  thereof,  in- 
cluding the  preliminary  cost  of  surveys,  etc.,  up- 
on the  same  terms  as  special  assessments  against 


abutting  property  are  made  payable,  the  Ohio 
Supreme  Court  holds.  City  of  Newark  v.  From- 
holtz,  130  N.  E.  561,  that  the  city  may  accep: 
such  proposal  and  proceed  accordingly.  Such  ac- 
tion is  not  unconstitutional. 


ABUTTING    OWNER    CANNOT    ENJOIN    REMOVAL    OF 
RAILROAD    TRACKS    FROM    STREET 

In  a  suit  by  a  taxpayer  to  restrain  the  execution 
of  a  contract  between  a  city  and  railway  com- 
panies for  the  removal  of  railroad  tracks  from  a 
street  in-the  city,  with  which  tracks  the  plaintiff, 
whose  property  abutted  on  the  street,  had  switch- 
ing connections,  the  Supreme  Court  of  the  United 
States  holds.  Armour  &  Co.  v.  City  of  Dallas,  41 
Sup.  Ct.  291,  that  such  owner  has  an  adequate 
remedy  at  law  by  the  recovery  of  damages  to  his 
property  caused  by  the  removal  of  the  tracks,  and 
that  the  bill  for  injunction  was  therefore  properly 
dismissed. 


CONTRACTOR    CONTRACTING    TO    REMOVE    LOOSE    MATE- 
RIAL ENTITLED   TO   EXTRA   COMPENSATION 
FOR    ROCK     WORK 

(The  Supreme  Court  of  the  United  States  holds, 
United  States  v.  L.  P.  &  J.  A.  Smith,  41  Sup.  Ct. 
413,  that  a  contractor  which  contracted  with  the 
federal  government  to  remove  clay,  sand,  and 
boulders  from  a  navigable  stream,  is  entitled  to 
extra  compensation  for  the  removal  of  a  bed  of 
limestone  rock,  notwithstanding  provisions  mak- 
ing the  decision  of  the  officer  in  charge  of  the 
work  as  to  the  quality  and  quantity  of  the  work 
final,  and  requiring  his  instructions  to  be  observed 
by  the  contractor,  and  the  fact  that  the  engineer 
ordered  him,  despite  his  protest,  to  remove  the 
rock  under  the  contract. 


REQUIREMENT    AS    TO    COMPETITIVE    BIDDING    MUST    BE 
COMPLIED    WITH 

In  a  suit  by  a  city  to  compel  specific  perform- 
ance by  a  lighting  company  of  its  contract  with 
the  city,  it  appeared  that  the  company's  street 
lighting  proposal  was  accompanied  by  an  offer, 
contingent  upon  the  acceptance  of  the  street  light- 
ing bid,  to  supply  commercial  lighting  and  power 
to  the  city  and  its  inhabitants  at  certain  reduced 
rates  during  the  life  of  the  street  lighting  con- 
tract, which  was  accepted  by  the  city  for  itself  and 
its  inhabitants.  The  city 'charter,  however,  re- 
quired competitive  bidding  for  the  letting  of  con- 
tracts for  the  expenditure  of  over  $250.  and  since 
the  commercial  contract  as  respected  the  city 
called  for  an  expenditure  by  the  city  of  more  than 
$250  per  month,  it  violated  the  competitive  bid- 
ding requirement,  and  did  not  bind  the  city.  The 
city,  therefore,  not  being  bound,  could  not,  by  bill 
for  performance.  City  of  Saginaw  v.  Consumers' 
Power  Co.,  Michigan  Supreme  Court,  182  N.  W. 
146,  compel  the  company  to  perform  the  contract 
as  to  it,  in  view  of  such  lack  of  mutuality  of  obli- 
gation. The  city,  however,  might  maintain  the 
bill  on  behalf  of  its  citizens  and  the  consumers  of 
commercial  light  and  power,  to  avoid  a  multiplic- 
ity of  suits. 
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Aug-  10-13 — INTERNATIONAL  AS- 
SOCIATION OF  STKKKT  CLEANINO 
OFFlCiAL-S.  Annual  conference.  Ho- 
tel La  Salle.  Chicago,  111.  

AUB.  33-::5— AMEKICAN  ASSOCIA- 
TION OF  PAKK  b'UPERINTEND- 
ENTS  Annual  meeting.  Detroit, 
Mich.  Secretary,  Emmet  P.  Griffin. 
Superintendent  of  Park,  East  St. 
Louis.    111.  ^ 

Aug.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  ASSOCIA- 
TION. Annual  meeting.  Flint.  Mich. 
Sept.  13-lB — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford.,  715  Tre- 
mont  Temple,  Boston,  Mass. 

Sept.  as  ^l^>  duj»> — imi;\v  youk 
ELECTRICAL  E.X.POSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

October— lOW -A.  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventth  annual  meeting, 
Omaha.  Neb.  Secretary,  Jack  J.  Hin- 
man,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  5-7 — SOCIETY  OF  INDUS- 
TRIAL ENGINEERS,  National  con- 
vention.     S'pringfleld,   Mass. 

Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  11-14 — INTERNATIONAL  AS- 
SOCIATION OF  FIRf.  ENGINEERS. 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Ansl'-'y.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building,  Denver, 
Colo. 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'^. 
Aonual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,   Valparaiso.    Ind. 

Oct.  31-XoT.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building,  Boston.  Mass.  Secretary, 
James  F,  Morgan,  Devonshire  St., 
Boston. 

Nov.  14-18— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New  York   City. 


AMBKICAIV    SOCIETY    OF    MEOH.\N- 
ICAI,     E>GIXKERS 

The  Metropolitan  section  of  the  so- 
ciety, vifith  a  membership  of  3,000  has 
elected  W.  S.  Finlay,  Jr.,  chairman ;  G. 
I.  Rhodes,  secretary;  and  Robert  B. 
Wolf,  treasurer,  with  A.  E.  Allen,  of 
the  Westinghouse  Company,  constitute 
the  executive  committee. 

The  Metropolitan  section,  under 
which  are  held  public  forums  on  engi- 
neering topics,  has  sub-committees  on 
power  engineering,  industrial  relations, 
educational  manufacturing,  production 
engineering  and  legislation. 

Tlhe  American  Society  of  Mechanical 
Ejigineers  announces  the  appointment  of 
a  new  committee  on  relations  between 
general  meetings,  professional  divisions 
and  local  sections.  The  memljers  are  L. 
P.  Alford,  of  New  York,  editor  of 
Management  Engineering ;  Dean  Dexter 
S.  Kimball,  of  Cornell ;  Professor  W. 
B.  Gregory,  of  Tulane  University  ;  J. 
H.  Herron,  of  Cleveland ;  and  G.  A. 
Orrok,  J.  W.  Roe  and  H.  A.  Reed,  of 
New  York. 

FEDERATED       .XMEHIt'AN       EN- 
GINEERING   SOCIETIES 

The  Federated  American  Engineering 
Societies,  created  in  the  latter  part  of 
1920,  promptly  appointed  a  committee  of 
18  distinguished  engineers  to  undertake 
the  study  of  the  restrictions  and  wastes 
in  industry.    The  essence  of  the  plan  was 


to  gather  quickly  such  concrete  infor- 
mation as  might  be  used  to  stimulate 
action  and  to  lay  the  foundation  for 
other  studies.  Within  five  months  the 
committee  completed  an  analysis  of 
waste  m  6  typical  branches  of  mdustry 
and  on  June  3  presented  a  summary  of 
its  findings  to  the  American  Engineering 
Council.  The  industries  studied  are  ot 
various  character  and  enormous  output 
and  were  found  to  'have  very  large 
wastes,  which  the  committee  believes  ex- 
ist in  other  industries  that,  when  inves- 
tigated, will  prove  to  be  preventible  and 
traceable  to  the  same  causes. 

The  investigation  was  carriea  out  sys- 
tematically on  rational  lines  by  use  of 
an  elaborate  questionnaire  containing  25 
large  pages  of  classified  guide  questions 
for  the  field  workers,  which  assured  to 
a  considerable  degree  its  uniformity  of 
method  and  result.  On  this  basis  50  en- 
gineers spent  approximately  two  months 
each  in  securing  information  upon  which 
the  reports  were  based  that  have  been 
submitted  to  engineers  or  others  having 
particular  knowledge,  for  constructive 
criticism  and  suggestion. 

The  investigation  clearly  indicates  that 
industrial  waste  is  caused,  not  only  by 
failure  to  use  the  time  and  energy  of  the 
men,  but  also  from  failure  to  use  pro- 
ductive equipment.  Therefore  to  elim- 
inate waste,  more  must  be  accomplished 
in  the  same  time,  or  the  same  accom- 
plished in  less  time. 

There  are  nearly  300,000  industrial 
plants  in  American  industry  divided  by 
the  census  into  14  major  classes,  and  a 
group  of  representative  plans  in  each  of 
six  classes  was  studied.  The  branches  of 
industry  already  investigated  arc  Build- 
ings, Oothing,  Shoes,  Printing,  Metal 
Trades  and  Textile  Manufacturing.  The 
complete  report  will  comprise  Section  1, 
summary  of  detailed  reports,  now  just 
released:  Section  2,  engineers'  field  re- 
ports ;  and  Section  3,  general  reports. 
The  investigation  has  been  carried 
through  at  cost  or  less  and  should  be 
of  great  intrinsic  value  for  the  practical 
data  secured  and  also  potential  for  the 
inception  and  development  of  future  in- 
vestigations of   the  highest   importance. 


PERSONALS 

Briggs,  B.  A.,  has  b^een  appointed  on 
the  Colorado  State  Highway  Depart- 
ment. 

Middleton,  Ellis  G.,  is  now  connected 
with  the  Highway  Commission  of  West 
Virginia. 

Gallagher,  R.  O.,  is  resident  engineer 
for  the  Tennessee  Highway  Department 
on  the  construction  of  a  federal  aid  road 
between  Mountain  City  and  Bristol. 

Freeman,  Dr.  A.  W.,  will  become  res- 
ident lecturer  on  public  health  adminis- 
tration, John?  Hopkins  School  of  Hy- 
giene and  Public  Health,  Baltimore. 

Galvin.  John  F.,  Richmond,  Cal.,  has 
been  made  secretary  of  the  California 
State  Highway  Commission. 

Snyder,  D.  D.,  commissioner  of  Pub- 
lic Works  of  Rutland,  Vt.,  has  joined  the 
Frissell  Engineering  Co.,  Gardner,  Mass. 


Kent,  E.  S.,  has  opened  an  architect's 
office  at  73  Webster  avenue,  Bangor,  Me. 

Davies,  C.  E.,  has  been  appointed  man- 
aging editor  for  the  publication  of  the 
American  Society  of  Mechanical  Engi- 
neers. 

Hicks,  Joshau,  has  been  appointed  wa- 
ter, light  and  sewer  commissioner  of 
Wymore,  Neb. 

Costello,  James  W.,  an  engineer  in  the 
department  of  streets  and  public  im- 
provements of  Newark,  N.  J.,  has  been 
appointed  general  supervisor  of  the  bu- 
reau of  docks. 

Horridge,  John,  of  Philadelphia,  Pa., 
has  been  appointed  supervising  engineer 
in  the  division  of  street  cleaning,  de- 
partment of  public  works,  Philadelphia. 

Morse,  Fred  S.,  has  been  appointed 
city  engineer  of  Springfield,  111. 

McDougall,  Alex,  has  been  appointed 
to  valuate  the  plant  of  the  Ottawa 
Electric  Co. 

Cauchon,  Noulan,  submitted  to  the 
Hamilton  Harbor  Commission  a  project 
for  the  purpose  of  effecting  an  improve- 
ment in  the  proposed  harbor  scheme. 

Gardner,  J.  C.,  has  been  appointed 
city  engineer  of  Niagara  Falls,  Ont. 

W.  C.  Morse  has  opened  offices  in 
Seattle,  Wash.,  for  the  practice  of  gen- 
eral engineering  and   contracting   work. 

E.  W.  Verity,  Jr.,  has  been  made  con- 
struction manager  of  the  Admiral  & 
Co.'s  New  York  ofiice  and  Carl  H.  San- 
born of  the  Boston  office. 

Vy.  C.  Morce  lias  opened  a  contracting 
engineering  office  in  Seattle,  Wash. 

F.  A.  Forkelson  has  been  placed  in 
charge  of  the  road  construction  and 
structural  steel  work  of  the  Randolph 
M.  Hansen  Co.,  of  Green  Bay,  Wis. 

H.  E.  Heilman  has  been  appointed  in 
charge  of  the  Detroit  office  of  the  Joseph 
L.  Skelton  Engineering  Co.,  at  1156 
Penobscott  building. 

John  A.  Conboy  Co.  has  opened  offices 
in  Philadelphia,  Pa. 

McClure-Green  Engineering  Co.,  612 
Park  building,  Worcester,  Mass.,  will 
specialize  in  municipal  engineering. 

Stanislaw  Ducharme  has  been  ap- 
pointed a  member  of  the  Board  of  Wa- 
ter Commissioners  of  the  City  of 
Chicopee,  Mass. 

J.  O.  G.  Gibbons  and  C.  F.  Brown 
have  opened  a  consulting  engineering 
office  in  Newark,  N.  J.,  and  will  special- 
ize in  power  plants  and  industrial 
problems. 

Chalmers,  G.  H.,  has  been  appointed 
resident  engineer  for  the  construction  of 
extensions  to  the  water  works  system  of 
St.  Thomas,  Ont. 

Catleft,  George  F.,  has  been  appointed 
principal  assistant  engineer  of  the  Bu. 
reau  of  Engineering,  North  Carolina 
State,  Board  of  Health. 

Givan,  Albert,  has  been  appointed  city 
engineer  of  Sacramento,  Cal. 

Ballew,  Ralph  D..  has  been  appointed 
city  manager  of  Grand  Rapids,  Mich. 

Maxwell,  W.  D.,  has  been  reap- 
pointed county  engineer  of  Sac  county, 
Iowa. 

Morse,  S.  T.,  city  engineer  of  Carlin- 
ville.  111.,  was  killed  in  an  automobile 
accident  on  June  3. 

Hunt,  A.  L.,  county  engineer.  Baker 
county,  Fla.,  died  July  4  at  West  Palm 
Beach. 

Pope,  Geo.  W.,  contracting  structural 
engineer,  Minneapolis,  Minn.,  died  on 
July  9. 
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New  Appliances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


YILE    Dl'MP   BODIES    AXD    HOISTS 

The  Yule  steel  bodies  made  by  the 
Way  Products  Co.,  and  especially  built 
for  the  Reo  speed  wagon  chassis,  are 
designed  to  provide  an  indestructible 
general  purpose  body  of  sectional  con- 
struction with  straight  sides,  double-act- 
ing tail  gate,  equipped  with  spreading 
device   and   extension   side   boards   that 


removing  the  second  section  the  lower 
part  only  remains,  forming  model  012 
with  a  capacity  of  27  cubic  feet  or  1 
yard  of  gravel  or  with  extension  sides 
40  cubic  feet  water  measure. 

When  equipped  with  the  Yule  hoist 
the  body,  loaded  to  capacity,  may  be 
elevated  by  hand  to  an  angle  of  50  de- 
grees and  dumped  in  less  than  a  minute, 


YULE    THREE-SECTION    STEEL    TRUCK    BODY   EQUIPPED    WITH 

YULE  HOIST 


may  be  used  as  a  dumping  unit  or  as  an 
express  or  stake  body. 

The  3-section  body,  model  12,  designed 
for  coke,  ashes,  garbage,  snow  and  other 
light  materials  has  a  water  measure  ca- 
pacity of  80  cubic  feet  or  for  1  ton  of 
coke.  By  unbolting  and  removing  its 
upper  section  or  course,  the  body  be- 
comes model  El  with  a  water  measure 
capacity  of  60  cubic  feet  or  1%  tons  of 
bituminous  coal,  and  by  unbolting  and 


the  elevation  of  the  body  is  sufficient  for 
the  quick  and  complete  discharge  of  al- 
most any  contents,  and  it  may  be  held 
safely  in  any  position  by  a  ratchet.  The 
hoist,  which  weighs  205  pounds,  when 
mounted  occupies  less  than  12  inches 
space  in  the  rear  of  the  driver's  seat, 
will  fit  any  chassis  and  may  be  installed 
easily  and  quickly  without  drilling  a 
hole.  -Ml  gears  are  concealed  and  there 
are  no  parts  to  break  or  get  out  of  order. 


.    ,  i..^..,.    ....\.^i  )Lli;.\ii    W  AG<JX    LOADKl;    WITH 

CRliBPER  EQUIPMENT  AND  FEEDING   PROPELLERS 


HAISS    CREEPER    EaUIPPED    PATH 
DIGGIXG    WAGON    LOADER 

These  machines  are  claimed  to  be  the 
lowest  m  first  cost  and  the  cheapest  in 
operation   for   handling   crushed    stone. 


coke,  sand,  gravel,  and,  in  fact,  any  fri- 
able material  that  will  pass  through  a 
4-inch  ring  and  that  weighs  not  more 
than  125  pounds  to  the  cubic  foot.  They 
are  particularly  adapted  for  digging  and 


loading  material  from  sand  and  gravel 
banks  and  for  use  on  soft  ground. 

For  road  construction  they  can  be 
equipped  with  hoppers  holding  27  cubic 
feet.  These  loaders,  when  equipped  with 
hoppers,  are  particularly  used  for  load- 
ing motor  trucks  with  Lee  bodies  or 
Tructractors. 

If  it  is  desired  to  load  feeding  belts 
to  the  concrete  mixer,  the  Haiss  creeper- 
equipped  path  digging  wagon  loaders 
can  be  furnished  with  swivel  or  side  dis- 
charge spouts,  whidiever  is  the  most 
adaptable  for  the  particular  conditions 
encountered. 

Tllie  engines  used  are  37  h.  p.  Wau- 
kesha gasoline  engines  with  Dixie  mag- 
neto. Zenith  carburetor  and  Bennett  air 
cleaner.  The  creepers  are  8  feet  long, 
10  inches  wide,  and  are  made  of  cast 
steel  links  connected  with  high  carbon 
steel  pins.  The  weight  of  the  loader  is 
10,000  pounds,  which  gives  a  bearing 
pressure  of  less  than  7  pounds  per 
square  inch  on  the  ground. 

TUiis  loader  is  equipped  with  the 
Haiss  patented  feeding  propellers  whicl) 
are  a  positive  drive  and  do  not  depend 
upon  the  cohesion  of  the  material  to 
feed  itself  into  the  buckets.  The  loader 
is  also  equipped  with  a  patented  slow- 
speed  worm  gear  which  crowds  the  ma- 
chine into  the  material  30  inches  a  min- 
ute, simultaneously  with  the  digging 
motion.  This  crowding  action  working 
with  the  feeding  propellers,  forces  a 
constant  flow  of  material  in  front  of 
the  buckets  of  the  loader. 

The  width  of  the  creepers  overall  is 
()  feet  and  the  cutting  width  of  the  feed- 
ing propellers  is  7  feet,  allowing  a  6-inch 
clearance  on  each  side  of  the  loader  for 
digging  its  way  back  into  tlie  pile. 

INDUSTRIAL  NOTES 

The  Link-Belt  Company,  Chicago,  has 
just  acquired  all  of  the  capital  stock 
of  the  H.  W.  Caldwell  &  Son  Com- 
pany, which  company  will  continue  to 
operate  under  separate  corporate  ex- 
istence and  under  its  present  name,  with 
practically  the  same  plant  management. 
H.  \\'.  Caldwell  has  been  elected  a  di- 
rector of  the  Link-Belt  Co. 

The  Conveyors  Corporation  of  Amer- 
ica announces  the  appointment  of  Rob- 
ert B.  \l.  Wilson  as  sales  engineer  of 
the  Chicago  district,  with  E.  M.  Wolfe 
as  assistant. 

The  Da}ton-Dowd  Co.,  of  Quincy, 
III.,  has  opened  a  new  district  office  in 
the  Pioneer  Building,  St.  Paul,  Minn., 
for  the  sale  of  its  pumping  machinery, 
in  charge  of  George  M.  Kenyon  Co. 

The  Brown  Hoisting  Machinery  Co., 
of  Cleveland.  Ohio,  has  opened  an  office 
in  New  Orleans.  La.,  with  Charles  H. 
White  as  manager. 

Leslie  H.  Allen,  formerly  with  Fred 
T.  Lev  &  Co.,  contractors,  has  been  ap- 
pointed assistant  manager  of  the  Cement 
Products  Bureau  of  the  Portland  Ce- 
ment Association. 

John  A.  Conboy  Co..  a  new  sales  or- 
ganization handling  contractors'  railroad, 
mine  and  industrial  machinery  and 
equipment,  have  opened  offices  in  Phila- 
delphia, Pa. 
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Water   Softening   and  Purification 

at  Columbus 


Typhoid  death  rate  reduced  more  than  90  per  cent.    Carbonate  in  softened  wa- 
ter forms  incrustation  on  filter  sand.     Experiments  for  preventing  this  have 
been  tried  out,  and  phosphoric  acid  seems  to  be  the  most  promising. 


Columbus,  Ohio,  is  one  of  the  comparatively 
few  cities  that  soften  their  water  supplies,  and 
probably  the  only  one  that  as  yet  uses  phosphoric 
acid  in  connection  with  it,  as  it  was,  we  believe, 
the  first  to  manufacture  its  own  lime  and  sulphate 
of  alumina.  For  both  of  these  innovations  credit 
is  due  to  Charles  P.  Hoover,  chemist  in  charge  of 
the  water  purification  plant. 

The  city  obtains  its  supply  from  Scioto  river, 
which  is  dammed  about  five  miles  above  the  city. 
This  water  is  very,  hard,  the  average  for  twelve 
years  having  been  160  parts  per  million  and  the 
hardness  at  times  reaching  300  or  more.  It  is 
also  very  muddy  at  times;  after  heavy  rains  as 
much  as  125  tons  of  mud  are  removed  from  a  sin- 
gle day's  supply  of  wa- 
ter. It  receives  sewage 
pollution  also,  and  in 
1904,  the  year  before 
work  was  started  on  the 
filtration  plant,  the  ty- 
phoid fever  death  rate 
was  139  per  100,000; 
and  during  1920,  of  all 
the  1  c.  c.  confirmatory 
tests  of  the  river  water 
for  B.  coli,  58.5  per  cent 
were  positive,  and  96.3 
per  cent  of  the  0.1  c.  c. 
tests,  and  the  average 
number  of  bacteria  in 
the  river  water  during 
the  year  was  2,400  per 
c.  c.  By  filtration  the 
number  of  bacteria  was 
reduced  to  an  average 
of  19,  and  the  turbidity 
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was  continuously  zero,  while  by  softening  the 
hardness  was  reduced  from  an  average  of  266  to 
109.  The  typhoid  death  rate  was  2.5  per  100,000, 
a  total  of  six  deaths,  of  which  five  were  non- 
residents. 

Lime  and  soda  ash  are  used  for  softening,  and 
alum  as  a  coagulant.  The  water,  after  receiving 
the  chemicals,  travels  about  a  mile  over  and  un- 
der baffles  in  the  mixing  chambers  in  a  period  of 
about  two  hours.  It  has  been  the  practice  at  Co- 
lumbus to  leave  between  25  and  40  parts  per  mil- 
lion of  incrustant  hardness  in  the  water.  During 
1920  the  quantity  of  sulphate  of  alumina  used 
varied  from  11.3  grains  per  gallon  to  0.4  grain, 
averaging  2.3  grains. 

SAND    INCRUSTATION 

The  normal  carbonates 
present  in  the  lime-soft- 
ened water  form  incrus- 
tations on  the  sand 
grains  in  the  filters, 
thus  increasing  the  size 
of  the  sand  grains  and 
causing  them  to  be- 
come cemented  to- 
gether, forming  hard 
lumps.  This  condition 
became  so  bad  in  June, 
1919,  that  the  initial 
loss  of  head  averaged 
4.4  feet  during  the 
month  and  the  average 
initial  loss  of  head  of 
the  filters  for  the  last 
six  months  of  1919  was 
5.6  feet,  the  final  loss 
during  this  period  hav- 
ing been  12.2  feet. 
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The  average  initial  loss  of  head  during  the  year 
1920  was  6.2  feet,  and  the  final  loss  was  8.6  feet. 
The  average  initial  loss  of  head  became  low  in 
September,  owing  to  the  putting  into  operation 
of  some  re-sanded  filters.  By  January  1,  1921, 
nine  of  the  ten  filters  had  been  re-sanded  and 
put  back  into  operation. 

After  removing  the  sand  and  gravel  from  one 
filter  it  was  found  that  the  holes  in  the  strainer 
plates  were  stopped  up  with  carbonates ;  this  also 
being  a  contributing  cause  for  the  poor  operation 
of  the  filters.  With  the  wash-water  valve  wide 
open  the  greatest  vertical  rise  possible  to  obtain 
was  12  inches. 

The  strainer  plates  were  all  taken  out  and  four 
%^nch  holes  drilled  through  each  one.  (There 
were  originally  45  holes  1/16-inch  in  diameter.) 
The  total  area  of  the  %-inch  holes  in  the  strainer 
plates  in  one  filter  amounts  to  2.79  square  feet,  or 
0.26  per  cent  of  the  filtering  area,  while  the  total 
area  of  the  1/16-inch  holes  was  1.96  square  feet, 
or  0.18  per  cent  of  the  filtering  area.  With  the 
larger  openings  it  is  possible  to  obtain  a  vertical 
rise  of  22  inches,  but  on  account  of  the  capacity 
of  the  wash-water  troughs  the  re-built  filters 
are  being  washed  with  a  vertical  rise  of  18  inches. 

The  strainer  plates  in  the  re-built  filters  are 
co\ered  with  16  inches  of  gravel  of  the  following 
gjades,  the  dimensions  being  the  diameters  of  cir- 
cular screen  openings:  5  inches  of  2y2  to  l^^-inch 
gravel,  3  inches  of  1^2  to  1-inch,  2  inches  of  1  to 
>^-inch,  2  inches  of  >4  to  >4-inch,  j4-inch  of  fine 
pea  gravel  and  24  inches  of  sand  with  effective 
size  of  0.38  mm.  About  $20,000  is  being  spent  in 
re-building  the  filters. 

Owing  to  the  incrustation,  the  sand  had  in- 
creased in  effective  size  from  0.42  mm.  to  more 
than  1.0  mm.  The  first  investigations  toward 
working  out  a  practical  method  of  eliminating  the 
(lifticulties  were  along  the  line  of  colloidal  chem- 
istry. Early  experiments  indicated  that  the  solu- 
bility of  calcium  carbonate  depended  upon 
whether  it  was  precipitated  in  a  crystalline  or 
colloidal  condition.  Calcium  and  magnesium 
carbonates  in  the  former  state  are  soluble  to  the 
extent  of  thirty-seveii  parts  per  million,  whereas 
the  colloid  of  these  carbonates  is  soluble  to  more 
than  100  parts  and  colloidal  precipitates  form 
when  the  water  is  high  in  magnesium,  or  is 
muddy. 

In  order  to  produce  a  lime-softened  water  that 
would  be  stable,  the  first  method  which  suggested 
itself  was  to  carbonate  the  water  with  COj.  There 
are  a  number  of  ways  that  the  carbon  dioxide 
may  be  produced,  but  the  ones  which  were  given 
particular  attention  were  as  follows: 

(1)  Burn  the  lime  sludge  from  the  settling 
basins,  producing  lime  and  CO2. 

(2)  Treat  the  lime  sludge  from  the  settling 
basins  with  sulphuric  acid,  producing  calcium 
sulphate  and  CO=. 

(3)  Calcine  sodium  bicarbonate,  producing  so- 
dium carbonate  and  CO^. 

(4)  Treat  soda  ash  with  sulphuric  acid,  produc- 
ing sodium  sulphate  and  CO= ;  then  roast  the 
sodium  sulphate  .in  a  furnace  with  slack  coal 
and  limestone,  producing  sodium  carbonate, 
which  could  be  used  m  softening. 


B}-  carbonating  the  water,  the  normal  carbo- 
nates are  put  in  solution  and  there  is  no  reduc- 
tion of  hardness.  Under  normal  conditions  this 
objection  is  not  so  serious,  but  during  certain 
periods  of  the  year  when  the  precipitates  of  cal- 
cium and  magnesium  are  necessarily  colloidal, 
causing  the  alkalinity  or  temporary  hardness  of 
the  softened  water  to  be  high,  it  is  desirable  that 
these  carbonates  be  removed  by  precij)itation, 
thus  reducing  the  hardness  of  the  water  rather 
than  be  dissolved  by  carbonation  and  leaving  the 
hardness  unchanged. 

Experiments  were  also  conducted  to  determine 
the  advisability  of  neutralizing  the  normal  car- 
bonates with  sulphuric  acid.  This  was  effective, 
but  was  more  objectionable  than  the  carbonic 
acid  because  by  this  process  temporary  hardness 
is  converted  to  permanent  hardness. 

Silicic  acid  was  tried  but  the  results  were  not 
very  promising.  However,  excellent  results  were 
obtained  by  filtering  lime-softened  water  through 
porous  silica  gel  as  prepared  by  Dr.  W.  A.  Pat- 
rick, Johns  Hopkins  University. 

Boric,  oxalic  acid,  tartaric  acid,  and  phosphoric 
acid  were  next  tried  and  a  great  deal  might  be 
said  of  the  results  obtained  by  each  of  these  acids, 
but  the  final  conclusion  arrived  at  was,  that  as  a 
finishing  treatment  for  lime-softened  water  the 
phosphoric  acid  was  the  best  and  the  most  eco- 
nomical treatment  tried.  When  enough  phos- 
phoric acid  is  added  to  lime-softened  water  to 
combine  with  any  caustic  alkalinity  that  might  be 
present  in  the  water,  and  with  one-half  the  nor- 
mal carbonates  of  calcium  and  magnesium,  a  re- 
action results  which  produces  tri-calcium  phos- 
phate, which  is  insoluble  and  readily  settles  from 
the  water  and  CO2  which  carbonates  the  remain- 
ing quantity  of  normal  carbonates.  By  this  proc- 
ess half  of  the  carbonates  are  removed,  thus  re- 
ducing the  hardness  of  the  water ;  the  balance  of 
the  carbonates  are  carbonated,  thus  producing  a 
water  that  is  stable. 

In  coagulating  muddy  water,  such  as  the  Scioto 
river  water  during  flood  times,  better  results  are 
obtained  with  coagulants  when  the  water  is 
treated  with  enough  lime  to  soften  the  water  and 
an  additional  amount  is  added  sufficient  to  give 
the  water  a  caustic  alkalinity.  This  caustic  alka- 
linity must  be  neutralized  before  the  water  is 
filtered,  and  phosphoric  acid  can  be  used  for  this 
purpose  also. 

Phosphoric  acid  is  being  tried  out  now  cm  a 
large  scale.  Tennessee  rock  phosphate  is  used  to 
make  the  phosphoric  acid.  It  is  boiled  with  sul- 
phuric acid  in  one  of  the  alum-boiling  tanks,  and 
phosphoric  acid  and  calcium  sulphate  are  pro- 
duced. The  latter  is  practically  insoluble  and 
separates  from  the  solution,  leaving  a  clear  phos- 
phoric acid  which  is  fed  into  the  water  at  the  rate 
of  about  0.7  grains  per  gallon. 

LABORATORY   TESTS 

The  city  maintains  a  complete  chemical  and 
bacteriological  laboratory  at  the  water  purifica- 
tion plant,  where  the  water  is  tested,  chemically, 
every  two  hours,  day  and  night,  Sundays  and  holi- 
days, and  bacterial  analyses  are  made  daily  on 
samples  collected  at  the  plant  and  from  different 
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points  on  the  distributing  system.  Daily  bac- 
teriological tests  are  also  made  in  the  laboratory 
of  the  Ohio  State  Board  of  Health  and  at  the  City 
Board  of  Health.  There  is  a  chemist  to  control 
the  operation  of  the  plant  and  attendants  for 
plant  operation  on  duty  every  hour  of  the  day 
and  night. 

Manv  of  the  time-consuming  analytical  deter- 
minations which  are  made  daily  at  many  water 
purification  plants  have  been  eliminated  at  the 
Columbus  water  softening  and  purification  plant, 
because  Mr.  Hoover  believes  th?t  only  such  tests 
as  give  assurance  of  the  purity  of  the  water  and 
assist  in  properly  treating  the  water  should  be 
made  a  part  of  the  routine  schedule,  and  that  such 
tests  as  nitrogen,  free  and  albuminoid  ammonia, 
nitrates  and  nitrites,  and  the  determination  of  dis- 
solved oxygen,  oxygen  consumed,  and  complete 
mineral  analysis  serve  to  advantage  only  in  spe- 
cial cases. 

The  analytical  data  necessary  to  determine  ap- 
proximate quantities  of  time  and  soda  ash  re- 
quired to  soften  a  hard  magnesium  water,  such 
as  the  Scioto  river  water,  are: 

Free  CO^. 

Half  bound  CO=  (-W  per  cent  of  the  alkalinity). 

Total  magnesium. 

Permanent  hardness  or  incrustants. 

The  methods  of  analysis  used  are  the  Standard 
Methods  of  Water  Analysis  of  the  American  Pub- 
lic Health  Association. 

During  the  year  1920  the  total  consumption 
was  8,275  million  gallons  (calculated  from  pump 
counters  with  1  per  cent  allowance  for  slipj,  giv- 
ing 94  gallons  per  day  per  inhabitant,  or  97.8  per 
consumer.  The  cost  of  supplying  water  per  million 
gallons  pumped,  on  basis  of  total  operating  ex- 
pense, was  $(>4^.09,  or  $89.46,  including  interest  on 
bonds  and  sinking  fund  charges.  The  cost  per 
million  gallons  pumped  was  $19.45  for  chemicals 
for  purifying  and  softening,  $8.81  for  coal  at  the 
pumping  station,  and  $29.09  for  labor  for  oper- 
ating and  maintaining  the  entire  plant.  The  total 
cash  receipts  from  all  sources  was  $92.89  per  mil- 
lion gallons  pumped.  The  average  net  amount 
received  for  water  per  service  was  $18.35  and  the 
average  total  cost  of  operating  plant  plus  interest 


on  bonds  and  sinking  fund  charges  was  $19.21  per 
service. 

The  total  cost  for  purification  and  softening 
was  $221,438,  of  which  $170,745  was  for  materials 
and  $50,693  for  labor,  and  $19,039  was  spent  for 
construction  in  connection  with  the  same. 


'  Clinton  Bridge 


A  state  highway  bridge  at  Clinton,  Conn.,  has 
three  40-foot  spans  and  two  16-foot  end  spans 
of  concrete  T-beam  construction,  supported  on 
concrete  pile  trestle  bents.  The  outer  edges  of  the 
outside  sections  of  the  floor  slabs  are  moulded  to 
give  the  effect  of  fascia  girders  and  form  a  suit- 
able base  for  the  concrete  parapets  which  form 
continuous  handrails  or  ballustrades  on  them. 

The  floor  slabs  are  supported  on  the  transverse 
concrete  caps  of  trestle  bents,  composed  of  a  pair 
of  cast-in-place  concrete  piles,  16  inches  in  diam- 
eter, which  are  of  special  construction  in  order 
to  secure  protection  against  the  action  of  the  salt 
water  in  which  they  are  immersed. 

The  bents  are  located  in  shallow  water  in  which 
the  bottom  w.as  dredged  to  provide  a  satisfactory 
regular  horizontal  surface  to  receive  extended 
footings.  Each  trench  was  enclosed  with  a  sim- 
ple cofferdam  sufficient  to  protect  the  interior 
from  the  effects  of  tide  and  current,  but  was  not 
watertight.  In  it  there  was  deposited  under 
water  a  concrete  footing  2  feet  thick  and  before 
this  had  set  there  was  placed  at  each  end  of  the 
footing  a  section  of  36-inch  tile  pipe  bell  end  down, 
and  penetrating-  slightly  below  the  surface  of  the 
soft  concrete.  This  pipe  was  used  as  a  form  and 
was  filled  with  concrete,  after  which  a  second 
length  of  pipe,  bell  down,  was  placed  on  top  of 
it,  concreted,  and  so  on,  until  the  pile  was  built 
up  to  the  required   height. 

The  arrangement  with  the  bells  down  provided 
a  slightlv  larger  base  on  the  footing  and  pre- 
vented any  accumulation  of  salt  water  in  the  bells. 
The  pipes  served  not  only  as  convenient  sectional 
forms,  but  are  also  permanent  protection  against 
action  of  salt  water  on  the  concrete. 

The  bridge  was  built  by  John  D.  Holbrook, 
contractor,  under  the  direction  of  the  Federal 
State  Highway  Commission. 
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To  Clean  Up  Elizabeth  River 

Elizabeth  river,  where  it  flows  through  Eliza- 
beth, N.  J.,  has  been  growing  increasingly  ob- 
noxious for  several  years  past,  due  to  the  decom- 
position of  sewage  matter  which  is  discharged 
into  it  from  the  city  sewers  and  also  to  the  pres- 
ence of  oil  and  other  offensive  matters  originating 
on  abutting  properties.  James  H.  Fuertes  has 
recently  submitted  a  report  to  the  Board  of 
Works'  of  that  city  on  the  abatement  of  these 
nuisances,  recommending  the  expenditure  of 
$3,877,000  for  both  immediate  "and  future  con- 
struction. 

The  immediate  steps  recommended  ,are  con- 
structing two  intercepting  sewers  at  an  estimat.d 
cost  of  $20,300,  dredging  sewage  sludge  from  the 
river  bottom  at  an  estimated  cost  of  $16,500,  and 
making  some  changes  and  extensions  in  the  sew- 
erage system  at  an  additional  cost  of  about  $10,- 
000.  Ordinances  preventing  pollution  of  the 
river  by  oil  and  other  commercial  wastes  should 
be  passed  and  enforced. 

Work  which  should  be  performed  from  time  to 
time  in  the  future  include  widening  the  river  at 
manv  points  and  especially  between  bridge  abut- 
ments by  lengthening  the  bridges ;  separating  the 
storm  sewage  from  house  sewage,  and  regulating 
all  future  sewer  construction  to  provide  for  ulti- 
mate treatment  of  the  sewage  and  obtaining  a  site 
for  a  sewage  treatment  plant. 

The-  condition  in  the  river  is  aggravated  in 
warm  weather  by  the  fact  that  the  Elizabethtown 
Water  Company,  during  dry  periods,  uses  prac- 
tically the  entire  flow  from  the  river.  Last  summer 
there  were  ten  days  during  which  no  fresh  water 
flowed  below  the  dam  and  twenty-four  days  dur- 
ing which  the  flow  was  less  than  1,000,000  gal- 
lons a  day.  As  the  sewage  flow  of  Elizabeth  is 
about  14,000,000  gallons  a  day,  the  flow  of  the 
river  furnished  practically  no  dilution.  The  ob- 
ject of  the  sewers  recommended  by  Mr.  Fuertes 
is  to  carry  all  of  the  putrescible  matter  to  an  out- 
let below  the  city,  ultimately  treating  all  sewage 
before  discharging  it  into  either  the  river  or  New- 
ark Bay.  Up  to  the  time  of  this  writing  no  action 
had  been  taken  for  an  immediate  carrying  out  of 
any  of  these  recommendations. 

Gate  Valve  Controls  in  Cambridge 

The  Cambridge,  Mass.,  municipal  water  works 
pumps  water  from  Fresh  Pond  through  a  40-inch 
force  main  to  a  reservoir  from  which  a  40-inch 
main  supplies  the  distribution  system.  There  is 
also  a  36-inch  main  by-passing  the  reservoir  to  the 
distribution  system. 

As  is  the  case  in  most  other  cities,  the  large  -MD- 
inch  and  36-inch  valves  on  these  lines  have  seldom 
been  operated  and  receive  little  attention,  and 
General  Superintendent  Timothy  W.  Good,  to 
whom  we  are  indebted  for  this  information,  says 
that:  "Experience  shows  that  on  former  occa- 
sions when  it  was  necessary  to  shut  down,  it 
took  eight  men  three  hours  to  close  these  valves  '' 

Recently,  the  city  installed  three  gate  valve 
controls  on  the  valves  on  these  lines.  "By  press- 
ing a  button  on  our  new  system  we  have  our 
force  main  gate  and  our  distributing  main  gate 


closed,  and  our  connecting  gate  opened,  all  in  a 
period  of  seven  minutes.  .  .  .  The  gates  were 
installed  at  this  particular  point  so  as  to  control 
our  entire  system  in  case  of  emergency.  If  any 
trouble  occurs  between  this  point  and  our  reser- 
voir, or  our  reservoir  should  start  leaking  or  be 
shut  down  for  any  other  cause,  we  could  imme- 
diately close  the  force  main,  close  the  distributing 
valve,  open  our  36-inch  connecting  gate  and  send 
the  water  direct  through  our  system." 

The  city  expects  in  the  near  future  to  have 
every  gate  more  than  20  inches  in  size  electrically 
operated,  and  is  preparing  a  contract  with  the 
Payne  Dean  Co.  for  equipping  four  more  of  the 
large  gates  at  once.  Says  Mr.  Good :  "I  feel 
that  it  is  money  well  expended,  as  when  emer- 
gency now  arises  we  know  that  considerable  dam- 
age could  be  done  during  the  time  it  takes  to  close 
the  valves,  which  have  not  been  operated  recently, 
but  with  electrical  control  and  proper  inspection 
system  of  same,  all  water  can  be  shut  off  from 
any  section  of  the  city  in  five  to  seven  minutes. 

"Of  course,  these  electrical  devices  must  be 
properly  cared  for  and  I  have  instituted  a  system 
of  weekly  inspection  by  our  engineer  and  fore- 
man and  close  these  three  gates  at  least  once  a 
week.  I  would  say  that  they  are  working  per- 
fectly and  I  would  be  very  glad  to  recommend 
♦hem  for  use  in  any  water  department." 


The  Construction  Industry* 

The  national  wealth  of  the  United  States  in 
1920  is  authoritatively  estimated  at  about  $290,- 
000,000,000,  of  which  the  two  largest  items  are 
about  $169,000,000,000  value  of  real  property  and 
$20,000,000,000  the  interstate  commerce  commis- 
sion valuation  of  railroads  and  equipment,  besides 
which  there  are  about  $7,000,000,000  for  street 
railways,  about  $2,000,000,000  for  telephone  and 
telegraph  systems,  a  little  more  than  $2,000,000,- 
000  for  shipping  and  canals,  and  $3,248,000,000 
for  privately  owned  central  electric  light  and 
power  stations. 

The  266,000  miles  of  railroads  represent  con- 
struction costs  of  about  $15,000,000,000,  the  _80,- 
000  miles  of  pavements  and  highways  in  cities 
cost  about  $4,000,000,000  and  the  estimate  for 
highway  construction  during  1921  alone  is  more 
than  $l',000,000,000. 

An  analysis  of  the  United  States  government's 
figures  indicate  that  construction  represents  25 
per  cent  of  the  total  national  wealth,  25  per  cent 
of  the  276,000  manufacturing  companies  that  em- 
ploy 10,613,000  workers  to  whom  they  pay  more 
than  $5,000,000,000  wages  annually  for  the  pro- 
duction of  a  $25,000,000,000  output. 

Construction  takes  90  per  cent  of  iron,  copper 
and  lead  output.  20  per  cent  of  bituminous  coal 
and  25  per  cent  of  all  freight.  It  requires  50  per 
cent  of  new  capital  issued,  24  per  cent  of  annual 
capital  accumulation  and  50  per  cent  of  national 
savings. 

During  1920  nearly  $3,000,000,000  of  new  secur- 
ities were  issued  for  construction  without  count- 
ing   a    large    amount    of    construction    that    was 

«.\bstract  of  Report  of  Committee  on  Statistics  of  U. 
S.  Chamber  of  Commerce. 
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financed  out  of  any   surplus  without  issuing  se- 
curities. 

A  report  of  the  Senate  Committee  of  recon- 
struction and  production  estimates  that  from  $10,- 
000.000,000  to  $20,000,000,000  is  necessary  to  pro- 
vide for  structural  facilities  which  would  now  be 
in  use  if  there  had  been  no  war. 

A  present  expenditure  of  about  $35,000,000,000 
would  be  necessary  in  order  to  develop  our  rail- 
road system  to  serve  each  square  mile  of  terri- 
•  tory  as  thoroughly  as  is  done  in  Germany  and  the 
United  Kingdom.  The  necessity  for  enormous 
construction  now  exists  and  will  continue  for  a 
Ions:  time. 


Concrete  Bridge  Founda- 
tion Piles 

The  pier  foundations  for  the  Washington 
bridge  across  the  Housatonic  river,  between  Mil- 
ford  and  Stratford,  Conn.,  are  made  with  about 
1,000  reinforced  concrete  piles,  14  inches  square 
and  averaging  40  feet  in  length,  that  support  the 
footings  concreted  under  water. 

T.  Stewart  &  Sons,  contractors.  West  Newton, 
Mass.,  cast  the  piles  in  single  tiers,  on  platforms 
60  feet  long  at  the  river  bank,  near  the  bridge 
site.  The  vertical  sides  of  the  forms  were  set  up 
on  the  smooth  surface  of  the  platform  and  be- 
tween them  were  placed  the  reinforcement  steel 
bars,  assembled  to  form  frames  securely  wired 
together  and  handled  as  units. 

After  the  concrete  was  6  or  7  days  old  the  piles 
were  stripped  and  carefully  handled  by  a  locomo- 
tive crane  that  transferred  them  to  storage,  where 
they  were  piled  several  tiers  deep  and  left  for  a 
month  or  more  before  they  were  driven. 

Steel  staples  with  bent  ends  were  cast  in  the 
upper  surfaces  of  the  piles,  projecting  beyond 
them  to  provide  attachment  insuring  the  connec- 
tion of  the  hoisting  tackles  at  the  proper  points. 


('.\STI.\(J  ri-^IXKOKC10[)  CONCRETE  PILES  ON  PLAT- 
FORM IN  CONTRACTOR'S  YARD 

One  was  placed  near  each  entl  of  the  pile  and 
was  quickly  connected  to  the  ends  of  a  long  even- 
ing bar,  attached  to  the  hoisting  tackle  of  the 
crane.  The  lower  ends  of  the  piles  were  pointed 
and  at  the  upper  ends  the  dates  and  lengths  of  the 
piles  were  marked  so  as  to  be  always  visible  when 
the  piles  were  stored  on  the  skids  in  the  seasoning 
yard. 

The  piles  were  delivered  on  scows  to  the  float- 
ing pile  driver  and  were  driven  to  an  average 
penetration  of  about  40  feet  through  mud,  earth 
and  gravel,  at  a  rate  varying  from  8  to  60  piles  per 
8-hour  shift.  A  follower  was  provided  for  driving 
the  piles  below  water  surface.  The  bridge  was 
designed  and  the  work  was  done  under  the  super- 
vision of  the  State  Highway  Commission,  Charles 
J.  Bennett,  commissioner,  and  R.  L.  Saunders, 
deputv  commissioner,  in  charge  of  construction. 


To  Inspect  New  Jtrsry  Dams 

Ofiicial  notice  of  the  inspection  of  the  dams  of 
New  Jersey  was  given  July  26  by  the  State  De- 
partment of  Conservation  and  Development.  Au- 
thority for  this  inspection  and  the  control  and 
regulation  of  all  dams  is  given  by  the  act  of  1912. 
Heretofore  the  work  has  been  limited  by  lack  of 
funds.  The  appropriation  for  dam  inspection  and 
water  supply  investigation  is  $30,000. 


.STORING    PRECAST    FOUNDATION   PILES    FOR    WASHINGTON    BRIDGE 
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Alfred  Gaskill,  director  of  the  department,  has 
requested  boards  of  freeholders  to  submit  lists  of 
dams  which  should  have  first  attention.  Obvi- 
ously a  state-wide  inspection  of  all  existing  dams 
cannot  be  made  at  once,  and  these  lists  from  the 
counties  will  enable  the  department  to  work  to 
the  best  advantage  and  accomplish  that  which  is 
most  urgent  in  the  shortest  possible  time. 


Improving  Building 
Construction 


Annual  losses  of  $500,000,000  in  wages  and 
of  12,000,000  days  due  to  accidents  should 
be  largely  eliminated,  the  union  policies 
amended,  work  be  better  planned,  and  bet- 
ter co-operation  secured  between  employ- 
ers and  employees. 


The  American  Engineering  Council  has  issued 
extracts  from  the  report  of  its  Committee  on  the 
Elimination  of  Waste  in  Industry,  that  empha- 
sizes most  of  the  troubles  generally  acknowl- 
edged, points  out  others  not  so  well  known,  gives 
an  authoritative  estimate  of  their  importance  and 
suggests  various  rational  methods  of  correcting 
the  evils  so  as  to  vastly  increase  the  amount,  im- 
prove the  conditions  and  promote  the  economy  of 
general  construction. 

The  report  states  that  the  prnnary  causes  of 
waste  in  the  building  industry  are  irregular  em- 
ployment, inefficient  management,  and  wasteful 
labor  regulation.  Local  customs,  conditions  and 
poor  equipment  are  secondary  causes. 

Irregular  employment  is  due  to  seasonal  fluc- 
tuations, bad  weather,  strikes  and  lockouts..  Ob- 
viously, arrangements  should  be  made  to  per- 
form indoor  work  as  much  as  possible  in  stormy 
weather;  to  avoid  exposed  work  in  inclement 
weather ;  to  distribute  routine  work  as  much  as 
possible  through  the  year ;  and  to  encourage  win- 
ter construction  by  careful  planning  of  methods 
and  schedules,  bv  co-operation  with  local  trans- 
portation and  material  men,  by  co-ordination  with 
labor,  and  by  the  acceptance  of  lower  wages  and 
smaller  profits  in  return  for  the  benefits  of  con- 
tinuing operations  during  the  winter  and  avoid- 
ing an  idle  season. 

The  strike  is  one  of  the  greatest  economic 
wastes  in  this  industry  and  is  generally  caused 
by  demands  for  increased  wages  or  the  recog- 
nition of  the  union,  decrease  in  the  working  hours, 
and  by  jurisdictional  disputes.  In  most  cases 
the  prime  factor  is  the  lack  of  understanding  and 
failure  of  the  employers  and  workers  to  get  to- 
gether. If  the  greatest  cause,  the  demand  for  in- 
creased wages,  could  be  eliminated,  strikes  would 
shrink  into  insignificance. 

Co-operation  between  management  and  labor  is 
necessary  to  determine  a  minimum  wage  to  cor- 
respond with  a  standard  amount  of  production 
with  additional  compensation  for  additional  out- 
put. The  union  must  co-operate  to  the  extent  of 
eliminating    the    flat    rate    for    all    mechanics    of 


the  trade  and  the  restriction  that  forbids  mechan- 
ics to  accept  piece  work.  Old  methods  should 
be  replaced  by  new  ones,  definite  records  kept  of 
accomplishment,  and  scales  of  wages  based  upon 
quality  and  quantity  of  work  done  and  standards 
of  a  proper  day's  work  should  be  established. 

Inefficient  management  is  due  to  failure  to  fur- 
nish continuity  of  employment;  failure  to  plan 
work  in  sufficient  detail ;  failure  to  provide  detail 
plans  in  time;  lack  of  proper  schedules  to  allow 
co-ordination  of  purchasing  and  delivery  to  suit 
the  job  requirements ;  lack  of  standards ;  disre- 
gard or  ignorance  of  high  cost  of  labor  turnover; 
or  failure  to  use  proper  amount  and  type  of  equip- 
ment for  operation. 

Wasteful  labor  regulations  consist  of  requiring 
men  to  do  skilled  work  that  could  be  performed 
by  unskilled  men,  restricting  individual  incentive 
by  uniform  wages,  limiting  the  number  of  appren- 
tices, restricting  output,  excessive  reduction  of 
working  hours,  and  jurisdictional  restrictions. 

Great  direct  and  indirect  injury  is  done  the  con- 
struction interests  by  accidents  that  destroy  life 
and  propert}'  and  delay  the  work.  Their  cost,  com- 
puted on  the  insurance  alone,  is  2J^  per  cent  of 
the  total  labor  cost  and  in  some  construction 
trades  rises  to  10  per  cent  of  the  labor  cost  and 
is  believed  to  average  much  more  than  is  indi- 
cated by  this  single  factor.  Construction  acci- 
dents are  largely  caused  by  carelessness  of  work- 
men or  lack  of  ordinary  safeguards  and  it  is  be- 
lieved that  it  is  entirely  practicable  to  reduce  the 
loss  sustained  through  them  by  from  75  to  80  per 
cent  with  less  than  five  years  of  honest  effort, 
which  would  probably  save  12,000,000  days'  time 
per  year. 


Acceptable  Risks  for  Surety  Companies 

An  article  in  the  July  number  of  the  bulletin 
of  the  Associated  General  Contractors  of  America 
discusses  the  viewpoint  of  the  bonding  companies 
for  construction  work,  and  concludes  that  they 
discourage  too  low  or  too  high  bids  and,  very 
rationally,  prefer  that  the  contractor  for  whom 
they  are  sureties  should  know  his  business,  make 
reasonable  bids,  and  have  sufficient  equipment 
together  with  sound  finances  and  integrity. 

The  premium  charge  upon  the  bond  of  the  con- 
tractor for  the  surety  company's  guarantee  of 
his  finances  and  skill  is  just  as  properly  an  item 
of  the  cost  of  the  work  as  the  labor,  materials  or 
supplies,  and  from  it  the  surety  company  does 
not  make  a  net  profit  to  exceed  1  per  cent,  al- 
though it  may  lose  heavily. 

Their  usual"  criterion  is  that  the  applicant  shall 
have  cash  on  hand  equal  to  10  or  IS  per  cent  of 
the  amount  of  the  work  undertaken,  where  esti- 
mates of  85  or  90  per  cent  of  work  done  and  ma- 
terials covered  are  paid  monthly  or  semi-monthly. 

The  contractor  should  have  other  assets,  such 
as  unpaid  balances  for  work  performed,  accounts 
receivable  and  other  items  that  may  serve  as  col- 
lateral for  bank  loans;  should  have  real  estate  and 
sufficient  good  equipment;  should  have  experi- 
ence in  successfully  handling  similar  work;  and 
should  not  be  obligated  for  too  many  jobs  for 
his  capital. 
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Activated  Sludge  Process  to  Date 

An  excellently  comprehensive  and  clear  state- 
ment of  what  is  now  known  concerning  the  acti- 
vated sludge  process,  as  to  its  principles  of  action, 
the  results  obtained  and  difficulties  ycc  to  be  over- 
come, is  given  in  the  paper  by  Harrison  P.  Eddy, 
begun  last  week  and  concluded  in  the  present  is- 
sue. Much  of  interest  and  valuable  information 
can  be  found  in  this  article  by  any  interested  in 
the  subject,  with  the  possible  exception  of  the 
half  dozen  or  so  who  are  already  familiar  with 
every  feature  and  detail  of  the  investigations 
made  and  results  obtained  in  connection  with  this 
method  of  sewage  treatment  both  in  this  country 
and  abroad. 

Considering  the  number  of  years  that  activated 
sludge  has  been  under  investigation  and  the  in- 
terest taken  in  it,  the  number  of  plants  in  active 
operation  is  exceedingly  small,  and  many  may 
wonder  vvhy  this  should 'be  the  case,  remembering 
the  rapidity  with  which  septic  tanks  were  built 
all  over  the  country  fifteen  or  twenty  years  ago, 


when  that  was  the  leading  treatment  method. 
The  explanation  probably  lies  in  the  cost  of  both 
constructing  and  operating  the  activated  sludge 
plants,  with  the  difficulty  and  uncertainty  con- 
nected with  the  handling  and  utilization  of  the 
sludge  as  an  additional  cause. 

During  a  discussion  of  the  subject  at  the  latest 
convention  of  the  American  Society  for  Munici- 
pal Improvements,  some  interesting  points  were 
brought  out  by  the  sanitary  engineers  present. 
In  the  matter  of  cost,  Langdon  Pearse  reported 
that  a  comparison  of  the  cost  of  sprinkling  filters 
and  of  an  activated  sludge  plant  for  a  city  of 
50,000  population  in  Illinois,  gave  the  cost  of  a 
sprinkling  filter  as  $630,000  and  of  an  activated 
sludge  plant  as  $540,000;  but  the  operation  of  the 
former  would  cost  only  $21,000  a  year  while  that 
of  the  activated  sludge  plant  would  cost  $81,000, 
or.  with  certain  allowances  for  economies  and 
sale  of  sludge,  possibly  $56,000;  exclusive  of  in- 
terest in  each  case.  These  figures  were  based  on 
a  cost  of  two  cents  per  k.  w.  h.  for  power.  Mr. 
Pearse  concluded  that  "there  is  no  chance,  with 
our  present  conditions,  on  this  size  of  plant,  to 
bring  the  cost  of  activated  sludge  down  to  a  par 
with  tanks  and  sprinkling  filters  on  a  total  annual 
charge." 

T.  Chalkley  Hatton  stated  that  they  estimated 
for  Milwaukee  that  the  cost  of  operation  would 
be  $2  per  million  gallons  more  for  activated 
sludge  than  for  sprinkling  filter,  after  crediting  the 
former  with  $18  as  the  estimated  value  of  the 
activated  sludge  produced,  this  including  interest, 
sinking  fund  and  other  overhead  charges. 

As  to  sludge  difficulty,  Mr.  Pearse  said  that  this 
was  not  now  so  much  a  matter  of  machinery  but 
of  conditioning  the  sludge  so  that  the  water  can 
be  extracted  readily.  In  Houston,  however,  after 
having  been  pressed,  the  sludge  is  a  very  sticky 
substance  which  cannot  be  handled  by  conveyors 
as  it  gums  them  up  and  will  not  drop  off  of  them 
at  the  end  of  the  conveyor  run. 


Inevitable  Requirements 

A  serious  joint  consideration  of  the  articles  in 
this  issue  on  the  construction  industry  and  on 
improving  building  construction  must  lead  not 
only  to  overwhehning  conviction  of  the  tremen- 
dous present  and  future  construction  opportuni- 
ties that  cry  aloud  to  be  accepted  and  developed 
for  almost  unlimited  wealth  and  prosperity,  but 
also  to  a  better  realization  of  the  sinister  influ- 
ences that,  stimulated  by  profiteering,  politics, 
and  war  emergency,  have  offset  favorable  eco- 
nornic,  industrial,  and  financial  conditions  so 
much  that  a  vast  amount  of  the  possibilities  are 
still  unrealized  and  in  danger  of  depreciation. 

Many  of  the  brilliant  prospects  of  1920  which 
were  fully  justified  have  been  retarded  and  some 
have  been  seriously  injured  by  failure  to  resume 
sound  conditions  that  were  indispensible  to  the 
full  prosperity  of  1921.  In  order  to  provide  for 
the  splendid  opportunities  of  1922  that  offer  al- 
most incredible  rewards  for  enterprise  and  capital 
it  is  necessary  to  effect  a  nation-wide  revision  of 
bad  practices  and  remove  the  principal  difficulties 
that  have  this  year  needlessly  blocked  adequate 
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resumption  of  construction.  These  have  been 
recognized,  admitted  or  excused  accordingly  to 
the  intelligence,  fairness  or  courage  of  the  indi- 
vidual. The  essential  factors,  previously  more  or 
less  well  known,  have  now  been  impartially 
weighed,  compared,  and  analyzed  and  it  is  estab- 
lished that  we  have  well  within  our  reach  the 
principal  essentials  for  rapid  and  enduring  con- 
struction prosperity. 

The  vital  elements  include  regularity  and  con- 
tinuity of  employment ;  increased  and  improved 
mechanical  equipment ;  fair  labor  regulation ;  la- 
bor union  reform  ;  more  accurate  and  rational  con- 
struction management ;  abolition  of  wasteful  la- 
bor regulation ;  increase  of  apprenticeship ;  in- 
creased working  hours ;  reduction  of  labor  turn- 
over; and  the  prevention  of  waste  and  loss  of 
human  life  due  to  preventible  accidents. 

Let  construction  associations  and  individuals, 
financiarl  and  industrial  interests,  and  representa- 
tives of  labor  vigorously  maintain  an  honest  and 
sincere  effort  to  establish  these  improvements  and 
there  will  be  no  delay  in  the  flood  tide  of  engi- 
neering construction  in  this  countrv. 


Lights  and    Shadows    of 

the  Activated  Sludge 

Process 

By  Harrison  P.  Eddy 


Preliminary  fine  screening.    Removing  floe. 
Disposing    of    sludge.      Possible    improve- 
ment. 


saving  in  air  and  may  possibly  also  be  so  impor- 
tant as  to  make  the  process  practical  where  with- 
out such  preparatory  treatment  it  might  prove 
impractical. 

SEDIMENTATION — REMOVING    FLOG 

Obviously  it  is  necessary  to  remove  the  floe  in 
order  to  produce  a  satisfactory  effluent — it  would 
be  folly  after  having  gone  to  the  expense  neces- 
sary to  form  the  floe,  to  allow  it  to  escape  with 
the  effluent  and  thus  nullify  the  work  done  in  the 
first  stage  of  the  process. 

The  character  of  the  floe — whether  of  light 
weight  and  voluminous  due  to  under-aeration  or 
low  temperature,  or  heavy  and  compact  as  a  re- 
sult of  thorough  aeration  under  favorable  condi- 
tions— has  an  important,  if  not  vital,  effect  upon 
the  sedimentation  process.  If  the  floe  is  light 
and  voluminous  it  settles  less  rapidly,  is  more 
easily  carried  over  the  weirs  in  the  affluent,  and, 
most  important  of  all,  it  fails  to  consolidate  and 
become  compact  as  it  accumulates  in  the  tank. 
Generally  a  well-activated  sludge  settles  very 
rapidly  and  forms  a  relatively  compact  or  dense 
sludge. 

A  good  floe  may  form  a  sludge  containing  as 
much  as  3  per  cent  solids  and  readily  form  one  of 
2  per  cent,  while  a  light,  fluffy  floe  will  often  pro- 
duce a  sludge  of  1  per  cent  and  sometimes  of  only 
5^2  per  cent  solids.  The  difference  between  sludges 
from  under-aerated  and  well-aerated  sewage  is 
readily  appreciated  when  the  volumes  of  sludge  to 
be  handled  are  considered.  The  volumes  which 
commonly  occur,  based  upon  a  uniform  quantity 
of  suspended  solids,  are  given  in  Table  1. 


TallU- 


"iviyinal    Sludge 


per  cent 
800  p. 


PRErARATORY  TREATMENT  BV  KI.NK  SCREENING 

A  very  important  advance  has  been  made  by 
demonstrating  that  it  is  possible  to  remove  suffi- 
cient of  the  heavy  and  coarse  solids  of  strong  mu- 
nicipal sewage,  by  means  of  grit  chambers  and 
fine  screens,  to  prevent  the  accumulation  of  de- 
posits upon  diffuser  plates  which  are  supplied 
with  air  at  the  rate  of  1  cubic  foot  per  minute  per 
square  foot  of  plate  area.  This  assures  the  suc- 
cessful operation  of  aeration  tanks  which  prior  to 
this  demonstration  was  open  to  some  question  in 
cities  where  there  is  a  very  large  proportion  of 
heavy  settling  solids. 

There  is  opportunity  for  further  investigation 
to  determine  whether  the  quantity  of  air  required 
can  be  materially  further  decreased  by  screening 
finer  than  that  which  has  already  been  employed. 
This  would  appear  to  be  a  promising  field  for 
study. 

In  some  cases —particularly  where  industrial 
wastes,  such  as  those  from  tanneries  and  packing 
houses  are  present — the  advisability  of  sedimen- 
tation as  a  means  of  preparing  the  wastes  for 
aeration,  is  worthy  of  careful  consideration.  Some 
such  wastes  contain  verv  large  quantities  of 
coarse  and  heavy  suspended  matter,  and  it  is  pos- 
sible, and  in  some  cases  probable,  that  prepara- 
tory sedimentation   may  result   in   a   substantial 


1 — Itelntiitii   of   A'ohniio   of  Sludge  to  Proportion  of 
'I'otal    Solids 

total   solids;   dissolved  solids 
p.  m.) 

Vol.  of  Sludge 
to  be  returned 
Relative      to  aftord 
Vol.  of        Uniform 
Water       Total  Suspended    Sludges  Quantity  of 
in        S'olids  in  Solids  in    of  diffr't  Suspended 
-Sludge.    Sludge,   Sludge,     Densities,  Solids,  Gal. 


Vol.  of 

Sludge 

to  be 

Wasted 

Gal. 
p.  M.  G. 


% 

% 

% 

% 

99.5 

0.5 

0.42 

100 

89.0 

1.0 

0.92 

46 

98. .5 

1.5 

1.42 

30 

98.0 

2.0 

1.92 

22 

97.5 

2.5 

2.42 

17 

97  n 

3.0 

2.92 

14 

.  M.  G.  Sewage  Sewage 

909.000  68,200 

418,000  31,400 

273,000  20,500 

200,000  15,000 

155.000  11.600 

127,000  9,500 
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The  volumes  of  sludge  to  be  returned  and 
wasted,  as  indicated  by  Table  1,  are  based  upon 
the  assumption  that  these  volumes  will  be  equiv- 
alent to  20  per  cent  and  1.5  per  cent,  respectively, 
of  the  sewage  treated  when  the  sludge  contains 
2  per  cent  total  solids. 

The  importance  of  providing  a  relatively  dense 
sludge  is  obvious  from  these  data.  If  20  per  cent 
of  sludge  containing  2  per  cent  .solids  be  required 
for  the  successful  treatment  of  the  sewage  in  the 
aeration  tanks,  and  if  for  any  reason  the  density 
of  the  sludge  is  suddenly  changed  to  0.5  per  cent 
solids,  the  volume  which  must  be  pumped  into  the 
sewage  to  furnish  the  same  ouantity  of  suspended 
solids  will  be  increased  from  200,000  t.i  900,000 
gallons  per  million  gallons  of  sewage  to  be  treated, 
and  all  portions  of  the  plant  devoted  to  aeration, 
sedimentation  and  sludge  return,  must  have  ca- 
pacities for  this  greater  quantity,  if  the  density  be 
permitted  to  fall  to  this  extent.     Similarly,  were 
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it  assumed  that  sludge  having  0.5  per  cent  solids 
can  be  dewatered  with  equal  facility  to  that  hav- 
ing 2  per  cent  solids,  equipment  must  be  provided 
for  handling  68,200  gallons  of  thin  sludge  per 
million  gallons  of  sewage,  instead  of  15,000  gal- 
lons of  normal  sludge  containing  2.0  per  cent 
solids.  Furthermore,  the  indications  are  that  thin 
under-aerated  sludge  is  not  as  easily  dewatered 
as  normal  well-aerated  sludge.  From  the  fore- 
going discussion  it  is  clear  that  the  success  of  the 
activated  sludge  process  depends  in  large  measure 
upon  the  production  of  a  good  floe  and  its  efficient 
removal.  So  important  is  this  phase  of  the  treat- 
ment that  it  may  well  prove  the  controlling  fea- 
ture, and  it  may  therefore  be  necessary  to  operate 
the  plant  primarily  for  the  production  of  a  good 
flioc  providing  such  quantity  of  air  and  period  of 
aeration  as  may  be  required  for  this  purpose  even 
though  the  quality  of  effluent  produced  be  better 
than  necessary. 

In  proportioning  sedimentation  tanks,  four  re- 
quirements should  be  kept  in  mind: 

1.  Opportunity  must  be  afforded  between  the 
point  of  entrance  and  the  point  of  exit  for  the  floe 
to  settle  sufficiently  to  prevent  its  being  carried 
out  of  the  tank  with  the  effluent. 

2.  The  rate  of  sludge  withdrawal  must  be  such 
as  to  retard  the  travel  of  the  floe  enough  to  permit 
it  to  consolidate  and  form  a  relatively  dense 
sludge. 

3.  There  must  be  provision  for  drawing  the 
sludge  with  sufficient  rapidity  to  prevent  its  be- 
ing delayed  in  passage  to  such  an  extent  that  it 
will  undergo  septic  action  which  will  render  it  less 
suitable  for  the  treatment  of  the  incoming  sewage 
and  particularly  unfavorable  for  dewatering  by 
methods  now  in  use. 

4.  There  must  be  sufficient  tank  capacity  to 
provide  space  for  the  accumulation  of  the  floe, 
which  varies  greatly  from  time  to  time  during  the 
day,  according  to  the  variation  in  the  strength  of 
sewage,  as  well  as  to  other  conditions,  and  also  for 
the  accumulation  of  the  abnormally  voluminous 
floe  during  brief  periods  of  cold  weather  or  under- 
aeration,  neither  of  which  can  be  entirely  coun- 
teracted or  avoided. 

As  stated  by  Mr.  Hatton,  the  proposed  Mil- 
waukee sedimentation  tanks  have  been  designed 
to  receive  aeration  tank  liquor  at  a  rate  sufificient 
to  produce  1,600  gallons  of  effluent  per  24  hours 
per  square  foot  of  gross  internal  tank  area  at  times 
of  maximum  flow.  The  average  rate  of  flow  in  dry 
weather  will  be  about  850  gallons  per  square  foot. 
In  the  demonstratioii  plant  the  sedimentation 
tanks  have  received  as  much  as  2,000  gallons  of 
aeration  tank  liquor  for  substantial  periods  of  time 
during  which  the  effluent  was  satisfactory.  The 
more  conservative  allowance  for  design  was 
adopted  in  order  to  provide  for  contingencies,  such 
as  a  light  fluffy  sludge  and  changes  in  volume 
and  quality  of  sewage.  Some  of  these  conditions 
ma_v  be  coincident  and  last  for  a  substantial  length 
of  time,  as  for  example,  in  the  spring  when  snow 
is  melting  the  flow  of  sewage  is  high  and  its  tem- 
perature is  low. 

Tests  indicate  that  the  floe  from  municipal  sew- 
age and  from  some  industrial  wastes  may  be  con- 
centrated readily  to  a  sludge  containing  2  per  cent, 


and  under  favorable  conditions  possibly  as  high 
as  3  per  cent  solids.  To  secure  a  greater  concen- 
tration requires  storage  for  so  long  a  time  that 
there  is  danger  of  septic  action  with  its  attendant 
evils.  The  safe  limit  of  such  storage  may  perhaps 
be  taken  at  6  hours,  until  such  time  as  more  data 
bearing  upon  this  specific  point  become  available. 

SLUDGE    LAGOONS 

One  of  the  most  interesting  developments  is  the 
disposal  of  sludge  by  pumping  it  into  lagoons  at 
Houston,  Texas. 

At  the  South  Side  plant,  which  was  started  in 
August,  1918,  all  of  the  sludge  produced  up  to  the 
time  this  plant  was  visited  by  the  writer  in  July, 
1919,  had  been  pumped  into  one  lagoon  which  was 
about  300  feet  long,  100  feet  wide  and  7  feet  deep, 
with  side  slopes  of  about  1  on  lyi.  At  that  time 
there  was  no  offensive  odor  from  this  lagoon. 
There  was,  however,  the  characteristic  odor  of 
algae,  which  appeared  to  be  growing  in  consider- 
able quantities.  No  water  had  been  drawn  off 
from  the  lagoon,  the  supernatant  water  was  clear, 
many  gas  bubbles  were  being  given  off,  and 
some  sludge  was  being  carried  to  the  surface  by 
the  gas  bubbles,  but  immediately  subsided.  There 
was  no  floating  sludge. 

At  the  North  Side  plant,  where  the  sludge  had 
been  run  into  three  lagoons,  conditions  were  sub- 
stantially the  same. 

SLUDGE    DEWATERING 

Perhaps  the  darkest  spot  in  the  entire  process 
of  activated  sludge  treatment  is  that  of  sludge  de- 
watering,  which  has  been  studied  at  the  Packing- 
town,  Houston  and  Worcester  plants,  and  particu- 
larly by  investigations  covering  a  period  of  several 
years  at  the  Milwaukee  testing  station.  Notwith- 
standing all  of  the  investigational  work  thus  far 
done,  this  problem  cannot  be  said  to  have  been 
satisfactorily  solved  at  the  present  time. 

It  has  been  repeatedly  demonstrated  that  well- 
activated  sludge  can  be  dewatered  more  advan- 
tageously than  an  under-aerated  or  a  stale  septic 
sludge.  It  is  accordingly  necessary  to  so  operate 
the  plant,  insofar  as  practicable,  to  avoid  under- 
aeration,  prolonged  storage  which  tends  to  cause 
septic  action,  and  probably  also  over-aeration 
which  tends  to  resolve  the  floe  into  its  colloidal 
condition.  It  is  probable  that  the  plant  must  be 
operated  with  a  view  to  producing  the  sludge  in 
a  condition  to  be  most  readily  dewatered,  although 
there  is  promise  that  a  poor  sludge  can  be  condi- 
tioned so  as  to  be  successfully  dewatered. 


iible    2. — \nnLinnl    Volume    of    SIndge    Produced 
ferent   Processed  of  Sewage  Treatment 
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One  phase  of  the  magnitude  of  the  sludge  dis- 
posal problem  may  be  readily  appreciated  by  a 
comparison  of  the  nominal  volumes  of  sludge  pro- 
duced by  the  several  processes  of  sewage  treat- 
ment now  in  use.  Table  2. 

While  it  is  recognized  that  the  volume  of  sludge 
produced  by  any  of  these  processes  will  vary  ma- 
terially according  to  local  conditions,  and  particu- 
larly to  the  proportion  of  solid  matter  removed 
from  the  sewage,  the  activated  sludge  process, 
under  all  conditions,  is  likely  to  produce  a  very 
much  greater  volume  of  sludge  than  any  other 
process. 

For  the  dewatering  of  activated  sludge  consid- 
eration maj'  be  given  to  the  use  of  four  types  of 
machines — the  plate  or  standard  filter  press,  the 
squeeze  press  commonlj-  known  as  the  Worthing- 
ton  or  Berrigan  press,  the  Schaefer-ter-Meer  cen- 
trifuge and  the   Besco-ter-Meer*  centrifuge. 

The  plate  press  consists  of  a  large  number  of 
thin  round  or  square  cast  iron  plates,  concave  on 
both  sides,  supported  in  vertical  position  upon  two 
horizontal  side  rods.  The  plates  are  covered  on 
both  sides  with  cotton  duck  and  when  forced 
tightly  together  in  closed  position,  form  thin 
chambers  into  which  the  sludge  is  pumped  under 
a  pressure  of  about  100  pounds  per  square  inch. 
The  water  of  the  sludge  is  forced  through  the 
duck  and  escapes  by  means  of  corrugations  on 
the  faces  of  the  plates  and  holes  cored  in  them. 
The  solids  are  retained  upon  the  cloth  and  gradu- 
ally form  a  very  compact  cake.  After  the  cake 
has  begun  to  form  in  this  manner,  the  water  must 
pass  through  it  as  well  as  through  the  cloth  in 
order  to  escape.  \Mien  the  sludge  is  fresh,  well- 
activated  and  in  most  favorable  physical  and 
chemical  condition,  a  cake  about  1  inch  thick  may 
be  formed  in  about  two  hours.  Under  such  con- 
ditions the  cake  is  easih'  separated  from  the  cloth, 
leaving  it  relatively  clean  for  the  next  pressing. 
Under  other  conditions  the  sludge  has  entirely 
different  characteristics  and  may  require  4  or  5 
iiours  for  the  formation  of  a  cake  and  even  then 
the  cake  may  be  so  moist  that  it  cannot  be  re- 
moved without  leaving  the  cloth  smeared  with 
slimy  sludge  and  in  poor  condition  for  further 
use,  if  indeed  it  can  be  so  used  without  previous 
washing.  The  sludge  may  be  in  such  condition 
that  its  dewatering  by  this  method  is  impracti- 
cable. 

The  squeeze  press  is  of  entirely  different  con- 
struction and  operates  upon  a  different  principle. 
In  this  case  a  number  of  bags,  open  at  the  bot- 
tom, arc  held  in  position  by  supports  at  the  top. 
Between  each  pair  of  bags  is  a  corrugated  drain- 
age rack,  also  supported  at  the  top.  Preparatory 
to  filling,  the  bottoms  of  the  bags  are  forced  tight- 
ly together  to  prevent  the  escape  of  liquid  sludge, 
which  is  then  allowed  to  flow  by  gravitv  or  under 
slight  pressure  into  the  bags,  through  small  flex- 
ible tubes  attached  to  a  sludge  pipe  header  at  the 
top.  During  the  filling,  which  is  done  slowly,  a 
portion  of  the  water  escapes  through  the  cloth. 
When  the  bags  have  become  filled,  the  sludge 
supply  is  shut  off  and  pressure  is  applied  to  all  the 

•A  modification  of  the  Schaefer-ter-Meer  centrifuge  de- 
riving Its  medication  In  name  from  the  Barth  Engrineer- 
ing  and   Sanitation   Company,   American   agents. 


bags  by  means  of  two  end  platens  which  are  forced 
toward  each  other  under  considerable  pressure, 
thus  squeezing  the  bags  and  forcing  the  water  out 
through  the  cloth,  whence  it  escapes  through  the 
vertical  corrugations  in  the  drainage  racks.  In 
this  way  the  water  is  squeezed  out  of  the  sludge 
in  a  manner  similar  to  that  employed  in  the 
home-made  "jelly  bag,"  leaving  a  rather  homo- 
geneous mass  of  moist  solids.  There  is  no  forma- 
tion of  compact  cake  on  the  inner  surface  of  the 
rloth,  as  in  the  case  of  the  plate  press.  When  the 
sludge  is  in  favorable  condition  the  pressing  may 
he  completed  in  approximately  4  hours.  Dewa- 
tering by  this  type  of  press  does  not  appear  to  be 
so  greatly  affected  by  unfavorable  condition  of  the 
sludge  as  in  the  case  of  the  plate  press,  although 
the  time  of  pressing  is  materially  increased  and 
the  cake  usually  contains  more  moisture. 

In  the  original  Schaefer-ter-Meer  centrifuge  the 
sludge  is  admitted  to  a  revolving  drum  which  is 
closed  at  the  top,  and  is  subdivided  into  radial 
compartments  each  of  which  has  a  perforated 
plate  or  screen  through  which  the  water  is  thrown 
by  centrifugal  force.  The  solids  form  a  cake  on 
the  perforated  wall  of  the  chamber,  in  much" the 
same  manner  as  the  cake  is  gradually  formed  in 
the  plate  press.  The  water  must  pass  through 
this  cake  in  order  to  escape. 

The  Besco-ter-JMeer  centrifuge  is  similar  in  gen- 
eral mechanical  consLriiction  to  its  predecessor, 
the  Schaefer-ter-Meer,  except  that  the  drum  is 
open  at  the  top  and  is  not  subdivided  into  com- 
partments. There  are  no  screens  or  perforations. 
In  this  case  the  solids  are  thrown,  by  centrifugal 
force,  against  the  wall  of  the  drum,  where  they 
gradually  build  up  a  cake,  leaving  the  water  in  the 
center  of  the  drum  to  be  thrown  upward  and 
over  the  top  by  centrifugal  force.  In  this  type  of 
centrifuge  it  is  obvious  that  it  is  not  necessary  to 
force  the  water  through  the  cake,  as  in  the  case 
of  the  Schaefer-ter-Meer  centrifuge  or  the  plate 
press. 

Experiments  with  Besco-ter-Meer  centrifuge 
show  that  it  is  possible  to  secure  a  cake  of  from 
80  per  cent  to  85  per  cent  moisture.  However. 
the  centrifuge  efHuent  contains  a  very  larg.'  pro- 
portion of  the  original  suspended  solids — from  80 
per  cent  to  50  per  cent.  There  seems  to  be  a  seg- 
regation of  solids,  the  larger  and  heavier  particles 
being  formed  into  cake  and  the  lighter  and  finei 
matter  remaining  in  the  effluent. 

It  is  extremely  difficult  to  remove  this  residual 
matter  by  subsequent  centrifuging  either  by  itself 
or  when  mixed  with  fresh  normal  sludge. 

ACIUIFICATION  OF  SLUiWE 

Activated  sludge  is  normally  slightly  alkalnie 
and  it  has  been  found  that  its  natural  slimy  char- 
acteristics can  be  counteracted  in  a  measure  by 
acidification.  The  quantity  of  acid  required  will 
vary  according  to  conditions,  but  in  genera',  if 
sulphuric  acid  is  used  it  may  be  taken  at  about 
0.12  per  cent  by  volume  of  the  sludge  to  be  de- 
watered.  If  it  be  assumed  that  the  waste  sludge 
will  be  equivalent  to  1.5  per  cent  of  the  sewage 
treated,  or  15,000  gallons  per  million  gallons  of 
sewage,  the  quantity  of  sulphuric  acid  required, 
upon  this  basis  will  be  about  1.2  gallons  per  thou- 
sand gallons  of  sludge,  equivalent  to  270  jwunds 
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of  commercial  sulphuric  acid  per  million  gallons 
of  sewage.  At  1  cent  per  pound,  the  cost  of  acid 
will  be  about  $2.70  per  million  gallons  of  sewage 
treated. 

The  cost  of  acid  may  be  offset  in  part,  or  per- 
haps wholly,  by  an  increase  in  ammonia  content 
of  the  dried  sludge.  This  is  because  of  the  neu- 
tralization of  the  alkalis  with  acid,  after  which 
heating  in  the  drier  does  not  drive  off  the  nitrogen 
in  the  form  of  ammonia,  as  is  the  case  when  un- 
stable nitrogeneous  compounds  are  heated  in  the 
presence  of  alkalis.  The  gain  in  ammonia  due  to 
acidification,  while  varying  in  different  sludges, 
may  be  taken  at  about  12  per  cent. 

There  is  likely  to  be  another  apparent  increase 
in  the  ammonia  content  of  the  dried  sludge,  due 
to  the  effect  of  pressing,  by  which  a  substantial 
proportion  of  the  solids  in  the  sludge  pass  away  in 
the  form  of  press  liquor.  The  proportion  of  nitro- 
gen in  these  solids  is  somewhat  lower  than  that  in 
the  suspended  matter,  due  to  the  large  proportion 
of  colloids  high  in  nitrogen  in  the  latter.  The  re- 
moval of  the  dissolved  solids,  therefore,  results  in 
an  increase  in  the  proportion  of  nitrogen  in  the 
dry  solids  of  the  sludge  cake  over  that  in  the  dry 
solids  of  the  original  liquid  sludge. 

The  effect  of  the  apparent  increases  due  to  acidi- 
fication and  to  pressing,  when  applied  to  the  dried 
sludge  containing  10  per  cent  moisture  and  com- 
puting the  value  of  the  sludge  at  $4  per  unit,  are 
shown  in  Table  3. 

Table    a. — Estimate   of    (lunntlty    and    Price    of    Fertilizer 
from    StroujBT   Muuicipal    Sewas«* 

Volume  of  siudpre,  per  m.  g.  sewage 15,000  gal. 

Proportion    of    do*    solids 2% 

T\'eight    of   dry   .solids    per   m.    g.   sewage 2,500  1b. 

Wt.  fertilizer  with  10%  moisture. 2, 780  lb.  equals  1.39  tons 
Proportion   of  ammonia   in  dried   unacidifled  sludge 
containing  10%   moisture   (6%  ammonia  on   dry 

basis)    5.4% 

Increase  in  ammonia,  due   to   acidiflcation 12.0% 

Ammonia   in   dried  acidified  sludge 6.05% 

Increase   in   ammonia  due   to   pressing    9.0% 

Ammonia   in   dried  acidified  press  cake 6.59% 

Price   per   unit   of   ammonia $4.00 

Value    per    mil.    gal.    of    sewage — 

Fertilizer — nominal — ^unacidifled.      un  pressed, 

dried     $30.02 

Fertilizer  —  nominal  —  acidified,     unpressed, 

dried    33.64 

Difference,    due    to    acidiflcation $3.62 

Fertilizer — acidifled,  pressed,   dried    36.64 

Difference,   due   to   pressing    3.00 

•N'o  allowance  for  losses. 

It  therefore  appears  that  there  is  a  theoretical 
increase  in  value  of  $3.62  per  million  gallons  of 
sewage,  due  to  acidification.  If  the  price  be  taken 
at  $2  instead  of  $4,  per  unit  of  ammonia,  the  dif- 
ference would  be  but  $1.80 — hardly  enough  to  pay 
for  the  acid. 

Present  indications  are  that  the  return  from  the 
sale  of  fertilizer  will  partially,  and  perhaps  whol- 
ly, offset  the  cost  of  dewatering  and  drying  the 
sludge,  but  that  there  will  probably  he  no  surplus 
applicable  to  the  operation  of  other  features  of 
the  plant. 

SLUDGE    DRYING 

Sludge  drying  is  similar  to  the  drying  of  many 
other  materials,  which  has  been  thoroughly  de- 
veloped in  the  arts.  There  does  not  seem  to  be 
any  problem  peculiar  to  the  drying  of  sludge. 
There  is,  of  course,  the  danger  of  burning  the 
sludge,  of  creating  objectionable  odors,  and  of  the 
escape  of  considerable  dust.  Care  in  manipulating 
driers  designed  for  the  purpose  should  reduce  to 
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a  minimum  the  liability  of  burning  or  scorching 
the  sludge.  If  the  gases  from  the  driers  are  passed 
through  suitable  dust  chambers  and  are  thorough- 
Iv  washed,  dust  can  be  entirely  eliminated  and 
there  does  not  seem  to  be  danger  of  dissemination 
of  disagreeable  odors.  It  will,  however,  be  advis- 
able to  discharge  the  washed  gases  through  a  rel- 
atively high  stack. 

MANAGEMENT 

One  of  the  most  serious  inherent  dangers  in  the 
application  of  this  process  lies  in  its  management. 
The  process  is  complicated  by  a  laige  number  of 
steps,  each  more  or  less  dependent  upon  the  pre- 
ceding one.  Skilful,  conscientious,  technical  man- 
agement will  be  required  to  keep  all  features  oper- 
ating to  best  advantage,  with  the  marked  varia- 
tions in  volume,  character  and  temperature  of  the 
sewage,  and  the  multitude  of  ordinary  operating 
difficulties. 

It  remains  to  be  demonstrated  whether  such  a 
process  can  be  successfully  operated  as  a  commer- 
cial project  under  municipal  conditions  generally 
prevailing  in  the  United  States.  To  assure  suc- 
cess it  will  be  necessary  to  enter  the  market  and 
dispose  of  the  commodity  produced  as  advantage- 
ously as  the  laws  of  supply  and  demand  will  per- 
mit. Prices  are  subject  to  radical  fluctuations, 
but  the  costs  under  municipal  control  will  prob- 
ably not  fluctuate  in  a  commensurate  manner. 
The  one  thing  which  is  assured  from  the  outset 
is  a  very  substantial  cost,  but  it  may  be  hoped 
that  enough  revenue  will  be  derived  to  so  reduce 
operating  expenses  as  to  prevent  them  from  be- 
coming an  unreasonable  burden. 

TWO    IMPORTANT   ADVANTAGES 

There  are  two  very  important  advantages  of 
the  activated  sludge  process — the  production  of 
a  well-purified  effluent  of  attractive  appearance, 
and  the  complete  disposal  of  the  sludge.  These 
advantages  are  well  worth  striving  for.  At  pres- 
ent it  would  seem  that  this  process  is  particularly 
worthy  of  consideration  where  such  an  effluent  is 
desired,  and  where  power  may  be  obtained  at 
moderate  cost.  Obviously  it  is  an  advantage  for 
such  a  plant  to  be  situated  in  a  district  where 
large  quantities  of  fertilizers  are  used,  thus  avoid- 
ing the  necessity  of  shipping  the  sludge  long 
distances. 

OPPORTUNITIES  FOR  IMPROVEMENT  IN  PROCESS 

There  appear  to  be  two  features  which  give 
promise  of  great  improvement,  on  further  inves- 
tigation— the  aeration  and  agitation  of  the  sew- 
age, and  the  dewatering  of  the  sludge.  It  may  be 
that  the  former  can  be  accomplished  by  some  sort 
of  mechanical  agitation  accompanied  by  the  use 
of  a  small  quantity  of  air  to  maintain  aerobic  con- 
ditions. This  would  seem  to  be  more  easily  ap- 
plied to  a  small  plant  than  to  a  very  large  one 
like  that  at  Milwaukee,  although  if  the  saving  in 
operating  expense  is  sufficient,  the  size  of  the 
plant  would  probably  not  offer  an  insurmount- 
able obstacle  to  the  adoption  of  such  a  method. 

At  present  ttee  hope  of  improving  the  method  of 
dewatering  appears  to  lie  in  the  direction  of  con- 
ditioning the  sludge  rather  than  improvement  of 
mechanical  appliances,  although  the'  latter  sub- 
ject should  by  no  means  be  neglected. 
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Recent  Legal  Decisions 


■MrtTTVP<;  nv  MUNICIPAL  OFFICERS  AND  VOTERS  CANNOT 
^  BE  JUDICIALLY  lAvlsTIGATED  IN  INJUNCTION  SUIT 

The  Supreme  Court  of  the  United  States  holds, 
Detroit  United  Ry.  v.  City  of  Detroit,  41  Sup.  Ct 
285  that  the  motives  of  the  officials  of  a  municipal 
corporation  and  of  the  electors  in  adopting  an  or- 
dinance to  construct  a  municipal  street  railway 
after  the  expiration  of  the  franchise  of  the  exist- 
ing street  railway  company,  are  not  proper  sub- 
jects of  judicial  inquiry  in  a  suit  for  injunction  by 
the  street  railway  company,  so  long  as  the  means 
adopted  for  submission  of  the  question  to  the  peo- 
ple conformed  to  the  requirements  of  the  law. 


had  not  completed  the  parts  of  the  work  which  he 
had  commenced,  and  the  county  board  of  super- 
visors, as  to  who  was-  in  default,  he  not  having 
been  paid  in  money  as  provided  by  the  contract, 
nor  given  an  extension  claimed,  on  account  of  un- 
avoidable scarcity  of  labor,  and  the  board  having 
prematurely  served  notice  of  cancellation  of  the 
contract,  was  sufficient  to  constitute  a  considera- 
tion for  a  compromise  contract  by  which  he  was 
to  finish  the  work  begun  and  be  released  from  the 
rest. 


PARTY    TO    ILLEGAL    MONOPOLY    CANNOT,    WHEN    OVER- 
REACHED,  RECOVER   STATUTORY    PENALTY 

In  an  action  to  recover  a  statutory  penalty  pro- 
vided by  Indiana  Burns'  Ann.  St.,  1914,  par  3872, 
it  appeared  that  the  specifications  for  pavements 
were  drawn  so  as  to  require  the  use  of  a  road 
binder  of  which  the  defendant  had  a  monopoly, 
and  the  plaintiff  bid  on  the  work  on  those  speci- 
fications on  the  defendant's  assurance  that  it 
would  furnish  the  binder  at  six  cents  a  gallon; 
but  it  "boosted"  the  price  on  him.  The  Indiana 
Appellate  Court  held,  Moore  v.  Barrett  Co.,  130 
N.  E.  649,  that  the  plaintiff  contractor  could  not 
recover  the  statutory  penalty,  notwithstanding 
that  the  arrangement  between  the  defendant  and 
the  board  of  county  commissioners  and  others 
was  in  furtherance  of  a  monopoly,  and  so  criminal 
under  sections  3866  and  3868  of  the  Indiana  stat- 
utes. The  plaintiff  knew  all  the  time  that  the 
whole  transaction  was  illegal  and  void,  and  he 
could  have  repudiated  the  entire  matter,  had  he 
chosen  to  do  so.  His  purchases  of  the  material 
were,  under  the  facts  alleged,  purely  voluntary. 

RATE    OF    COMPENSATION    AS    DEPENDENT    ON    TIME    OF 
COMPLETION   OF   WORK 

A  drainage  contract  provided  that  if  the  work 
be  performed  prior  to  Tanuary  1,  1918,  the  con- 
tractor should  receive  the  sum  of  11^4  cents  per 
yard,  but  if  not  performed  prior  to  that  date  he 
should  receive  the  sum  of  9f^  cents  per  yard.  The 
work  was  not  completed  by  January  1,  nor  for 
some  time  thereafter.  The  Minnesota  Supreme 
Court  holds,  Frederick  v.  Redwood  County,  182 
N.  W.  514,  that  the  plaintiff  was  entitled  to  the 
lower  rate  of  compensation  only.  The  reduction 
from  1114  to  9%  for  the  failure  to  complete  the 
work  within  the  stipulated  time  is  not  to  be  con- 
strued as  a  penalty  for  a  breach  of  the  contract 
and  is  therefore  valid.  The  allowance  of  the 
higher  rate  was  evidently  provided  for  as  an  in- 
ducement to  extra  exertions  in  the  performance 
of  the  contract ;  the  lower  rate  being  intended  as 
the  agreed  compensation. 


ORDINANCE    AUTHORIZING    LAYING    OF    TRACKS    AND    RE- 
QUIRING   PAVING    IMPOSES    OBLIGATION    ON 
ACCEPTANCE 

In  an  action  by  a  municipality  against  a  street 
railway  company  for  payment  of  the  expenses  of 
paving  between  the  rails  and  tracks  of  the  com- 
pany, and  three  feet  on  each  side  thereof,  the 
New  Jersey  Court  of  Errors  and  Appeals  holds, 
Borough  of  Merchantville  v.  Camden  &  S.  Ry. 
Co.,  113  Atl.  136,  that  a  railway  company,  having 
accepted  an  ordinance  granting  permission  to  lay 
its  tracks  on  a  public  highway  in  its  entirety, 
must  accept  the  burdens.  It  cannot  accept  the 
benefits  and  reject  the  burdens.  This  is  so,  even 
when  the  work  done  by  the  municipality,  from 
which  the  obligation  arose,  was  ultra  vires.  A 
railway  company  cannot  stand  by  and  see  public 
work  done,  for  which  it  may  be  liable,  under  a 
resolution,  and  then  raise  the  question  of  the  pro- 
priety of  the  procedure  collaterally,  viz.,  that  the 
work  should  have  been  done  under  an  ordinance, 
and  not  bv  resolution. 


CONTROVERSY    OVER    CONTRACT    HELD    SUFFICIENT    CON- 
SIDERATION   FOR    HEW     CONTRACT 

trhe  Iowa  Supreme  Court  holds,  Horton  Tp. 
V.  Drainage  Dist.  No.  26,  182  N.  W.  395,  that  a 
controversy  between  a  drainage  contractor  who 


DEPARTURE    FROM    PAVING    SPECIFICATIONS    RESULTING 

IN    LACK    OF    SUBSTANTIAL    PERFORMANCE    BARS 

RECOVERY 

Where  a  paving  contractor's  departures  from 
the  specifications  resulted  in  pavements  which 
would  "disintegrate  and  wear  out  many  years  be- 
fore they  should  had  they  been  built  in  accord- 
ance with  the  specifications,"  there  is  no  substan- 
tial compliance  with  the  contract.  That  being  so, 
the  Pennsylvania  Supreme  Court  holds,  Wright 
V.  Barber,  113  Atl.  200,  that  the  contractor  could 
not  recover  even  for  the  work  done,  for  any  other 
conclusion  "would  tend  to  demoralize  the  whole 
country."  And  where  it  was  found  that  it  would 
cost  more  than  the  balance  of  the  contract  price  to 
put  the  work  in  the  condition  provided  by  the  con- 
tracts, a  taxpayers'  bill  to  enjoin  further  pay- 
ments under  the  contracts  was  sustained. 


AGREEMENT  WITH  MAYOR  DOES  NOT  BIND  CONTRACTORS 
TO  SUBMIT  TO  ARBITRATION 

An  agreement  between  the  mayor  of  a  city 
and  contractors  with  the  city  that  the  council  is 
to  decide  what  amount,  if  any,  is  still  due  the 
contractors,  is  not  sufficient  to  amount  to  a  sub- 
mission to  arbitration,  so  as  to  prevent  suit  by 
the  contractors  for  the  balance  claimed. — John- 
son V.  Citv  of  Prineville.  Oregon  Supreme  Court, 
196  Pac.  817. 
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NEWS  OF  THE  SOCIETIES 


Auk  lo-ia— INTERNATIONAI.  AS- 
SOCIATION OF  STKKliT  CLKANI^u 
OFFICIALS.  Annual  conference.  Ho- 
tel La  Salle.  Chicago.  Ill  e^r^/-T  > 

Aue  28-36— AMERICAN  ASbOCIA- 
TION  OF  PAKK  SUPERINTEND- 
ENTS Annual  meeting.  Detroit, 
Mich.  Secretary,  Emmet  P.  Griffin. 
Superintendent     o£     Park.     East     ot. 

Louis.       111.  _  l>IT<~cTJT(-iM 

Aut  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  ASSOCLV- 
TION.      Annual    meeting.    Flint.    Mich. 

Sept.  13-1«— NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  3»th 
annual  convention.  Bridgeport.  Conn. 
Secretary.  Frank  J.  Gitford^  716  Tre- 
mont  Temple,  Boston.  Mass.  ,,„,.,. 

S«l.t.  M  U«  *tty»»— NEW  ^OKK 
ELECTRIC-VL  EXPOSITION.  Seven- 
ty-flrst  Regiment  Armory.  New  York 

^October— IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSX)- 
CI'VTION  Seventth  annual  meeting. 
Ornaha.  Neb.  Secretary,  Jack  J.  Hin- 
man,  Jr..  State  University,  Iowa  City, 

^%ct  5-7— SOCIETY  OF  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.     Springfield,   Mass.  

Ort  i.l5^LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct      11-14— INTERNATIONAL    AS 
SOCIATION    OF    FIRE    ENGINEERS. 
Annual   Convention.   Atlanta,   Ga.  Ho- 
t«l  Anslsy.     Secretary.  James  J.  Mul- 
cahey.     Municipal     Building,    Denver. 

^°Ocf  24-28— AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMBJNT'4. 
Annual  convention.  Southern  Hotel. 
Baltimore,  Md.  Secretary.  Charles 
Carroll   Brown.   Valparaiso,    Ind. 

Ort  S1-!»*T.  5— NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics 
Building.  Boston.  Mass.  Secretary. 
James     F.     Morgan.     Devonshire     St.. 

^°Nov"'  14-18— AMERICAN  POJBLIC 
HEALTH       ASSOaiATION.  Annual 

meeting.     New  Tork   City. 


AMERICAN    ENGIXEERIXG 
COUXCII, 

On  June  3,  the  membership  of  the 
American  Engineering  Council  included 
Iwenty-seven  member  organizations, 
two  other  societies  have  since  made  ap- 
plication for  membership,  and  other  en- 
gineering organizations  have  the  ques- 
tion of  joining  the  Federation  under 
serious   consideration. 

Service  has  been  accepted  by  .58  men 
on  the  following  nine  committees :  Mil- 
itary Affairs,  Payment  for  Estimating, 
National  Board  nf  Jurisdictional  Awards 
in  Building  Industry.  Classification  and 
Compensation  of  Engineers.  Cooperation 
with  American  Institute  of  Architects, 
Types  of  Government  Contracts,  Pat- 
ents Committee,  Xevv  York  State  Gov- 
ernment Reorganization,  Licensing  and 
Reeistration  of  Engineers. 

The  most  important  committee  work 
of  council  at  the  present  time  is  the 
study  of  Elimination  of  Waste  in  In- 
dustry. It  is  contemplated  that  the  re- 
port of  the  committee  will  be  ready  for 
general  distribution  early  in  September. 
Special  committees  recently  appointed 
are  a  Foreign  Relations  Committee,  a 
Committee  on  the  Employment  Service, 
and  American  Engineering  Congress 
Committee.  The  standing  Committee 
on  Procedure  and  the  Committee  on 
Public     Affairs    are    constantly    being 


called  upon  for  the  guidance  of  the 
work  of   Council. 

Under  the  direction  of  the  latter  com- 
mittees council  is  actively  at  work  in 
advancing  the  plans  for  a  National  De- 
partment for  Public  Works,  to  help  im- 
prove the  status  of  public  health  engi- 
neers, to  obtain  equitable  engineering  re- 
search legislation,  co-operating  with 
the  American  Engineering  Standard.. 
Committee,  working  for  the  appoint- 
ment of  engineers  to  engineering  posi- 
tions in  the  federal  government,  sup- 
port for  topographic  mapping  program, 
etc.  A  special  employment  committee 
has  under  consideration  a  definite  plan 
for  improvement  and  extension  of  the 
service,  whereby  it  is  contemplated  that 
special  arrangements  will  be  made  to 
care  for  the  interest  of  constituents  of 
member  organizations  I'n  the  present 
employment  crisis  and  that  general 
plans  will  be  adopted  and  put  into  oper- 
ation whereby  this  service  will  be  of  the 
greatest  possible  direct  value  to  every 
member  organization. 

The  American  Engineering  Congress 
Committee  is  at  work  planning  for  the 
Engineering  Congress  which  is  to  be 
held  in  connection  with  the  annual  meet- 
ing of  A.  E.  C. 

PERSONALS 

King,    Lt.-Col.    Frank    B.,    has    been . 
placed  in  charge  of  the  water  and  sewer 
extensions  at  Duncan.  Okla.,  for  V.  V. 
Long  &  Co.,  Oklahoma  City,  Okla. 

Moorefield.  Charles  H.,  has  been  ap- 
pointed state  highway  engineer  of  South 
Carolina, 

Hays,  James  P.,  has  been  appointed 
general  superintendent  for  the  Austin 
Co.,  Cleveland,  Ohio,  on  the  construction 
of  a  $250,000  soldiers'  memorial  audi- 
torium at  Mount  Union  College,  Alli- 
ance, Ohio. 

Roe,  Dr.  Joseph  W.,  has  been  ap- 
pointed professor  of  industrial  engineer- 
ing of  the  New  York  University. 

Hewes,  Charles  E.,  has  been  appointed 
city  manager  of  Long  Beach.  Cal. 

Hickok.  Major  Qifton  E..  has  been 
appointed  city  manager  of  Alameda.  Cal. 

Wehrung.  J.  Powell,  has  been  ap- 
pointed county  engineer  of  Runnels 
county,  Texas. 

Limerick,  R.  C,  has  been  appointed 
state  highway  engineer  of  the  Arkansas 
Highway  Commission. 

Brock,  William  F.,  has  been  ap- 
pointed highway  engineer  with  the 
L'nited  States  Bureau  of  Public  Roads 
at  Jackson,   Miss. 

Shaw,  Arthur  M.,  will  supervise  the 
design  and  construction  of  a  complete 
sanitary  sewer  system  at  San  Pedro  Su- 
la,    Honduras.   C.    A. 

Leonard.  Offie,  has  resigned  his  posi- 
tion as  office  engineer  of  Travis  county, 
Texas. 

Buck,  C.  D.,  has  been  appointed  as- 
sistant state  highway  engineer  of  Dela- 
ware. 

Welborn,  W.  C,  has  become  city  en- 
gineer of  Paris,  Texas. 

Woodworth.  Dr.  Philip,  has  been  ap- 
pointed president  of  Rose  Polytechnic 
Institute,  Terra  Haute.   Ind. 


Davis,  E.  W.,  will  act  as  city  engi- 
neer of  Longview,  Texas. 

Hengst,  M.  C,  has  been  appointed 
highway  engineer  of  Barry  county 
Mich. 

Hovye,  Harry  N.,  has  been  appointed 
commissioner  of  streets  of  Memphis 
Tenn. 

McCanlies,  L.  C,  has  resigned  as 
county  engmeer  of  Callahan  county 
Texas.  ' 

Laird,  L.  E.,  has  been  made  state  high- 
way superintendent  of  Wyoming. 

King,  W.  J.,  has  resigned  as  coiintj 
engineer  of  Labette  countv,  Kansas 

Brewer,  T.  M.,  has  been  appointed 
city  engineer  of  Viroqua.  Wis. 

Chambers,  John,  has  been  appointed 
chiet  engineer  and  superintendent  of  the 
Louisville  Water  Co.,  Louisville,  Ky. 

Higgms,  Lafayette,  has  resigned  as 
state  sanitary  engineer  of  the  Iowa  State 
Board  of  Health. 

Manley,  R.  G.,  has  been  appointed  su- 
perintendent of  streets  and  city  engineer 
of  Upland,  Cal. 

Reid,  Joseph  Y.  L.,  has  been  appointed 
superintendent  of  the  filtration  plant  at 
Tienton.  N.  J. 

Mylchreest,  Joseph  W..  has  been  ap- 
pointed   city    engineer    of    Middletown 
Conn. 
.  Kringel,  August  E.,  has  been  appointed 
city  engineer  of  Green  Bay,  Wis. 

Rogers,  C.  J.,  has  been  appointed 
county    engineer    of    Jefferson    county, 

Al3. 


INDUSTRIAL  NOTES 


SULUVAIV    MACHINERY   CO.'S    NEW 
OFFICE 

The  Cleveland  office  of  the  Sullivan 
Machinery  Company  was  moved  on  July 
1  from  810  Park  building  to  Room  834, 
Kirby  building.  Ralph  T.  Stone  is  man- 
ager at  Cleveland. 

The  Sullivan  Machinery  Company  an- 
nounces the  establishment  of  a  supply 
depot  and  service  station  for  coal  mining 
machinery  supplies  and  repair  parts  at 
Seventh  avenue  and  13th  street,  Terre 
Haute  Ind.,  with  H.  T,  Wiley,  formerly 
of  the  engineering  department  at  the 
Oaremont,  N.  H.,  works  in  immediate 
charge. 

William  H.  Okum  has  been  appointed 
vice-president  and  works  engineer  of 
the  Superior  Wood  Heel  Co.,  Brook- 
lyn, N.  Y. 

The  Badger  Concrete  Mixer  Co.,  Mil- 
waukee and  Watertown,  Wis.,  will  erect 
a  factory  at  Winthrop  for  the  manufac- 
ture of  Badger  concrete  mixers  and 
McVicker  tie  plates  for  the  Railway 
Safety  Tie  Co. 

Horace  M.  Bringhurst  is  sales  engi- 
neer in  charge  of  the  steel  lumber  de- 
partment of  the  General  Iron  Works 
Co.,   Cincinnati,   Ohio. 

The  Pacific  Coast  Concrete  Co.  has  its 
new  offices  at  827-29  Pacific  Mutual 
building.  Sixth  and  Grand  avenues,  Los 
.Angeles,  Cal. 

J.  F.  Hall-Martin  Co.  have  their  of- 
fices now  at  229  Douglas  building,  Los 
Angeles, -Cal.  . 

The  Red  River  Valley  Concrete  Prod- 
uct's Company  has  a  new  factory  in 
Crookston,  Minn. 

Hartley  Rowe  has  been  appointed 
manager  of  the  Boston  ofiice  of  the 
Lockwood.  Green  &  Co. 
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New  Appliances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


XEW    PAH    SKIMMER    COOP 

\  new  skimmer  scoop  has  been  put 
on  the  market  bv  the  Pawhng  &  Har- 
nischfeger  Co.,  of  Milwaukee,  to  be  used 
with  either  of  the  205  or  206  P  &  H  ex- 
cavator cranes.  This  mav  be  attached 
in  place  of  the  standard  boom  in  a  man- 
ner   similar    to   the    shovel    attachment, 


record  of  W'm.  Datka,  Milwaukee,  C9n- 
tractor  for  the  Hawley  road  grading 
job,  who  effected  a  saving  of  $83.44  per 
day  and  executed  the  work  in  shorter 
time  by  the  use  of  the  machine. 

General  Data— Number  of  days  on 
job.  S;  total  cubic  yards  excavated.  2,578 
cubic    \'ards ;    total    hours    worked,    79 


BOOM   HORIZONTAL,;    BUCKET   EXCAVATING    SURFACE    CUT 


which  was  brought  out  early  this  spring. 
The  development  of  this  skimmer  scoop 
broadens  the  field  of  application  of  P  & 
H  excavator  cranes,  allowing  the  con- 
tractor to  keep  down  his  investment  in 
machinery. 

The  illustration,  Fig.  1,  shows  the 
skimmer  scoop  on  the  full  corduroy  206 
machine  working  on  a  grading  job  on 


hours;  excavated  per  hour.  32.6  cubic 
yards ;  number  of  days  saved  in  using 
machine  m  place  of  wheelers  and  plows, 
2  days. 

Classified  operating  costs  • 
Total  cost  per  day  operating  with 
skimmer  scoop,  including  inter- 
est and  depreciation  (assuming 
5  years  life  of  machine) $  91.25 


MOTOR    TRUCK    TRAILERS 

Motor  truck  trailers  manufactured  by 
the  Detroit  Trailer  Co..  are  described 
in  a  32-page  catalog  that  profusely 
illustrates  4-wheel  models  B  and  D,  re- 
versible and  non-reversible  4-wheel 
drop  frame  trailers,  trailers  of  1%  to 
15  tons  capacity,  Model  C  trailers  for 
light  work  and  semi-trailers  of  from  3 
to  15  tons  capacity.  Among  the  distinc- 
tive features  of  the  trailers  are  the  bell 
shape  draw  head  with  a  positive  cam 
latch  which  eliminates  looseness,  as- 
sures alignment  and  provides  instan- 
taneous connection  with  the  truck. 

The  steering  arm  is  attached  to  the 
axle  and  compels  the  trailer  to  follow 
the  line  of  the  truck.  The  wheels  are 
kept  parallel  by  an  independent  tie-rod 
connecting  the  drag  link  and  the 
knuckle  steering  arms.  When  the 
draw  bar  is  swung  to  the  center  of  the 
frame  the  wheels  are  automatically 
locked  parallel  to  the  frame.  The 
springs  are  double   shackled. 

The  model  D,  drop  frame  trailer  can 
be  hauled  either  by  horses  or  motor 
trucks  and  is  efficient  for  handling  garb- 
age, ashes  and  street  cleaning  where  the 
material  is  picked  up  by  horses  and  the 
long  distance  hauling  is  done  with  mo- 
tor trucks  or  tractors.  More  than  two- 
thirds  of  the  loading  can  be  done  with 
the  body  tilted  to  a  loading  height  of 
48  inches  or  less.  It  is  made  in  six 
sizes  of  2  to  5  j'ards,  water  level  ca- 
pacity and  may  be  fitted  with  any  spe- 
cial bodies  ordered. 

Various  standard  types  of  bodies  of 
different  capacities  are  made  to  dump 
at  the  side  or  end.  Trailers  made  in 
five  sizes  with  capacities  of  1  to  8  tons, 
are  designed  for  a  swivel  bolster,  a  sin- 
gle stationary  bolster,  double  bunkers 
or  bolsters  as  required.  For  hauling 
very  long  material  a  bolster  can  be  pro- 
vided to  go  on  the  truck  pat  form  and 
let  one  end  of  the  load  rest  on  the 
truck  bolster  and  the  other  end  rest 
on  the  trailer. 


BOOM    ELEVATED   AND   REVOLVED    TO  DISCHARGE   CONTENTS  OF 
BUCKET  INTO  WAGON 


Hawley  road,  Milwaukee  county,  Wis- 
consin. Here  the  bucket  is  shown,  in  one 
view,  at  the  end  of  the  travel  along 
the  Ix>om  while  the  other  view  shows 
the  boom  elevated  and  the  load  being 
dumped  into  a  wagon. 

That  this  type  of   road-making   ma- 
chine is  of  real  value  is  shown  by  the 


Number  of  days  operating   8 

Total  cost • 730.00 

Total  cost  per  day  with  wheelers, 

scoops  and  plows  130.00 

Number  of  days  (estimated)...  10% 

Total  cost   1,397.50 

Total  cost  with  skimmer  scoop . .  730.00 

Difference $667.50 


SEGMENT     SE«'ER     BLOCKS,     SEW- 
ER   PIPES    AND    FITTINGS 

Segment  sewer  blocks  manufactured 
by  the  Robinson  Clay  Product  Co..  are 
distributed  from  offices  and  yards  in 
New  York,  Chicago,  Boston,  Buffalo, 
Syracuse  and  Toronto.  The  segment 
blocks,  pipes  and  other  fittings  of  this 
company  are  made  of  vitrified  Ohio 
shale  and  clay,  highly  glazed  and  im- 
pervious to  water  and  chemical  action. 
They  are  of  ample  strength  and  have 
well  bonded  scarified  joints  filled  with 
cement  mortar.  An  especial  advantage 
is  that  the  first  line  of  blocks  laid  in 
the  invert  of  the  sewer  automatically 
produces  a  perfect  subdrain. 

Standard  segment  blocks  are  provided 
for  diameters  of  30  to  108  inches  with 
respective  thicknesses  of  4%  to  10% 
inches  and  corresponding  weights  of 
250  to  1930  poiinclg  per  lin.  foot. 
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Slab  and  Beam  Bridge  With  Stone 

Arch  Face 


By  James  Owen* 


In  the  Bronx  Parkway  stone  arches  were  desirable  for  short-span  bridges, 
but  were  rendered  difficult  and  expensive  by  the  soft  foundation.     To  meet 
this  condition  the  engineers  designed  a  concrete  slab  and  beam  bridge  with  a 
stone  arch  face  giving  the  appearance  of  a  stone  bridge. 


A  considerable  number  of  small  bridges  span- 
ning the  Bronx  river  form  an  important  item  of 
development  work  on  the  Bronx  River  Parkway 
Reservation,  which  extends  from  Bron.x  Botanical 
Crardens  in  New  York  City,  a  distance  of  about 
15  miles,  to  Kensico  Dam  at  Valhalla.  The  de- 
velopment of  this  parkway  is  in  charge  of  the 
Bron.x  Parkway  Commission,  consisting  of  Mad- 

*.Senior  ,\ssl.stant   Engineer,  Bronx  Park    Commission. 


ison  Grant  representing  the  Borough  of  Manhat- 
tan, William  W.  Nilcs  representing  the  Borough 
of  the  Bronx  and  Frank  H.  Bethell  representing 
Westchester  county.  The  work  is  a  joint  under- 
taking of  New  York  City  and  Westchester  coun- 
ty, three-quarters  of  the  expense  being  met  by 
the  city  and  the  balance  by  the  county.  An  im- 
portant feature  of  the  parkway  development  work 
is  a  forty-foot  driveway  which  will  form  a  new 
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feet  apart  in  the  clear  and  each  bent  is  knee-braced  to  a 
4x6  butt  on  the  under  side  o£  the  cap.  The  troughs  are 
supported  over  each  post  by  two  2  x  4-inch  by  1-foot  6  -inch 
wedges. 

The  bottom  of  each  trough  is  made  of  2-inch  tongue  and 
groove  plank.  2  feet  wide,  and  this  is  adjustable  as  to  height 
by  the  wedges  referred  to.  rising  or  falling  between  the  sides, 
which  are  fixed  in  position  and  are  formed  of  2  x  10  plank. 
Resting  on  the  tops  of  these  side  planks  are  the  steel  forms. 
The  width  of  the  forms  and  distance  between  troughs  is  4 
feet.  On  the  inside  of  the  bottom  of  each  side  of  each 
form  is  a  2-inch  angle  iron  which  rests  upon  the  top  of  the 
corresponding  side  plank  and  is  tacked  to  it. 

The  main  reinforcing  rods  in  the  girders  are  1%-inch 
round  rods,  there  being  6  to  a  girder.  The  stirrups  are  of 
V2  -inch  round  iron  and  the  stirrup  spacer  rods  are  also 
%-inch  and  are  22  feet  long.  The  stirrups  for  10  feet  each 
side  of  the  center  of  the  bridge  are  spaced  one  foot  apart 
:in<\  for  the  remainder  of  the  bridge  are  7^2    inches  apart.) 


APPROACH  WALL  AND  BACKING  FORM 

motor  traffic  outlet  northward  from  New  York 
Citv.  The  driveway  crosses  and  recrosses  the 
witiding  course  of  the  river  on  the  bridges  above 
referred  to,  which  are  generally  from  35  to  50- 
foot  span. 

Bridges  of  the  arched  type  were  considered  as 
being  generally   most   suitable.     Their   architec- 
tural treatment  has  been  adapted  to  the  natural 
surroundings,  which  are  typical  of  Westchester 
county's  rather  rugged  landscapes  of  rocky  ndges 
and  woodlands  with  frequent  outcropping  ledges. 
The  exterior  facings  of  arch  rings,  spandrels  and 
approach  walls  are,  therefore,  in  general,  quarry- 
faced  ashlar  and  rubble  masonry  of  native  granite. 
A  number  of  bridges  have  already  been  built 
or  are  under  construction  and  consists  of  the  cus- 
tomary construction  of  reinforced  concrete  arch 
barrel'  with   exterior   stone   facing   as   above  de- 
scribed.    It  is  the  purpose  of  this  article  to  de- 
scribe a  different  type  of  construction  that  has 
been  developed  by  the  engineering  department  of 
the  Bronx  Parkway  Commission  and  applied  to 
bridges  now  under  construction.     This  improved 
design  consists  of  reinforced   concrete  slab   and 
beam,  floor  or  deck  construction  to  carry  the  road- 
way instead  of  a   concrete  arch  barrel,  but  still 
retaining  the  architectural  treatment  of  exterior 
masonry  arch  ring  and  facing  walls.    The  accom- 
panying illustration  of  Parkway  Drive  Bridge  Xo. 
32  is  a  good  example  of  the   improved   type  of 
construction. 

(Note:  The  plans  of  this  bridge  show  an  arch  with  a 
29-foot  radius,  40-foot  span  and  S-foot  rise.  The  bridge 
has  a  skew  of  36  degrees.  This  skew,  however,  affords 
little  difficulty  in  the  construction,  as  the  only  part  of  the 
structure  that  needs  to  be  distorted  is  the  under  face  of  the 
voussoirs  of  the  two  cut  stone  faces.  The  skew  in  the  slab 
construction  is  obtained  bv  the  placing  of  the  forms  as 
shown  in  the  photograph.  The  bridge  is  40  feet  wide  in  the 
clear  between  parapets.  The  voussoir  stones  range  f  rotn  10 
inches  to  13  inches  in  width  and  are  irregular  in  height, 
varying  from  about  2  feet  2  inches  to  4  feet.  They  are  laid 
with  stratification  radial,  beds  hammer-dressed  and  pointed 
to  true  surfaces,  and  rock-faced  with  projections  up  to  1% 
inches.  The  22  stones  in  the  center  of  the  arch  are  about  1 
foot  deep  measured  perpendicular  to  the  face  and  all  others 
are  about  2  feet.  The  parapet  is  topped  with  coping  stones 
2  feet  2  inches  wide  and  .'i  inches  thick,  and  varying  in  length 
from  2  feet  to  3%  feet,  laid  with  stratification  horizontal. 
top  and  outside  edge  rock-faced,  laid  with  *4  -inch  joints. 

The  wooden  troughs  and  steel  forms  are  supported  on  a 
falsework  consisting  of  fi  x  6  posts  on  6  x  G  sills  carrying  a 
4x6  cap  on  the  top  of  each  bent.    The  bents  are  placed  8 


STKKL  F01:MS'  ANU   TIlOUGlIri 

The  underlying  reason  for  the  more  economical 
slab  and  beam  design  is  that  the  arch  spandrel 
filling  is  eliminated,  greatly  lightening  the  load 
and  thrust  on  abutments,  with  consequent  reduc- 
tion of  size  of  foundation,  and  in  turn  a  reduction 
of  mass  and  weight  of  abutment  itself.  Even  with 
a  material  reduction  in  size  and  area  of  founda- 
tion, bearing  pressures  may  be  kept  below  the 
limit  where  piles  would  be  required  in  soft 
ground. 

In  a  bridge  of  arched  design  where  the  charac- 
ter of  the  ground  is  such  that  piling  and  sheet 
piling  would  be  required,  it  is  possible  by  sub- 
stituting a  slab  and  beam  design  to  so  reduce  the 
foundation  pressure  as  to  obviate  the  necessity 
for  piles.  On  this  basis,  comparative  estimates 
show  that  the  slab  and  beam  bridge  without  piles 
can  be  built  for  about  six-tenths  the  cost  of  the 
arched  type  with  piling. 

Conservative,  safe  design  practice  requires  an 
arch  to  be  provided  with  an  unyielding  founda- 
tion, as  a  small  unequal  settlement  of  abutmeilts 
will  result  in  cracks  and  dangerous  increase  in 
theoretical  computed  stresses.  On  the  other  hand 
an  abutment  supporting  a  beam  construction  may 
settle  slightly  without  such   serious  results. 

The  method  of  construction  of  a  bridge  of  this 
type  follows  the  usual  procedure  of  excavation 
protected  by  sheeting.  Excavation  for  the  ap- 
proach walls  may  proceed  at  the  same  time  as 
that  for  main  abutments.  When  the  concrete 
footing  courses  have  been  placed,  the  rubble  fac- 
ing masonry  for  approach  walls  is  set.  and  granite 


August  20,  1921 


PUBLIC      WORKS 


139 


arch  rings  placed  on  falsework.  The  stone  facing 
acts  as  a  form  for  the  approach  walls,  the  back- 
ing concrete  being  bonded  to  its  irregular  inside 
surface.  The  bonding  is  made  more  secure  by 
hooked  or  Z-shaped  steel  anchors  set  between  the 
spaces  of  stones  and  projecting  into  the  concrete. 
At  the  proper  distance  behind  the  stone  facing,  in- 
clined wooden  panels  are  set  to  form  the  back  of 
the  wall  during  concreting. 

When  the  concrete  abutments  have  been 
brought  to  the  level  of  the  under  side  of  the  floor 
beams,  a  series  of  wooden  trough  forms  are  set 
level  with  the  top  of  the  abutments  to  form  the 
under  side  of  floor  beams.  These  troughs  are 
supported  on  falsework  which  is  much  simpler 
than  the  segmental  falsework  necessary  for  arch 
construction.  Alternating  with  the  troughs  are 
collapsible  steel  forms  which  were  used  for  jack 
arches  in  New  York  City  subway  construction. 
The  accompanying  illustrations  show  the  ar- 
rangement of  forms  which  are  easily  erected 
whether  for  straight  or  skew  bridges. 

Beams  and  slabs  are  reinforced  with  ordinarv 
types  of  steel  bars  and  expanded  metal  reinforce- 
ment. Concreting  operations  for  the  entire  road- 
w-ay  system  cover  two  days'  work,  half  the  40- 
foot  roadway  width  being  placed  in  one  day's  run. 

Bridges  of  this  type  have  considerable  architec- 
tural superiority  over  many  of  the  concrete  struc- 
tures generally  used  for  highway  purposes.  With 
the  economical  type  of  construction  above  de- 
scribed it  is  possible  at  small  increased  expense, 
to  secure  a  picturesque  arched  bridge  with  some 
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architectural  merit  rather  than  bald  unadorned 
concrete  structures.  The  latter  are  of  greater 
strength  and  durability  than  the  old  steel  high- 
way bridges  they  have  supplanted,  but  aesthet- 
ically are  little  or  no  better. 

Tracing  briefly  the  practice  of  years  gone  by. 
in  the  use  of  the  now  nearly  obsolete  small  steel 
highway  bridge^  brings  out'  what  is  perhaps  the 
most  important  a.spect  of  the  economics  of  the 
slab  and  beam  concrete  bridge  with  outward  ap- 
pearance of  an  arch. 

The  evolution  from  timber  trusses  into  the  steel 
type  swiftly  brought  keen  business  competition. 
Energetic  salesmen  sold  bridges  solely  on  a  low- 


est price  basis  to  officials  in  remote  counties  often 
without  competent  engineers  to  protect  their  in- 
terests. These  "tin  bridges,"  to  use  an  engineer's 
appellation,  brought  the  whole  breed  of  steel 
bridges  into  such  disrepute  that  one  state,  noted 
for  its  multiplicity  of  reform  measures,  actually 
passed  a  law  forbidding  the  erection  of  steel 
bridges. 

A  number  of  recent  concrete  arch  bridge  fail- 
ures has  brought  to  the  attention  of  the  engineer- 
ing profession  evidence  that  these  structures  have 
in  turn  been  suffering  viccissitudes  through  ef- 
forts to  cheapen  cost  at  the  expense  of  safety. 

The  desire  of  economy  is  a  very  natural  one, 
but  competitive  cheapening  of  construction  below 
the  requirements  of  sound  engineering  practice 
may  result  in  disaster. 

Defective  foundations  are  a  prolific  cause  of 
failures  and  it  has  been  alleged  by  engineers  that 
a  favorite  means  of  economy  hit  upon  by  admin- 
istrative officials  is  the  elimination  of  pile  founda- 
tions included  in  the  plans. 

To  summarize  on  the  advantages  of  the  slab 
and  beam  construction  that  has  been  discussed, 
it  may  be  said  that  it  provides  a  structure  having 
the  architectural  merits  and  external  appearance 
of  an  arched  bridge  but  at  considerably  lower 
cost  without  sacrificing  safety.  By  greatly  de- 
creasing dead  load  weights  the  necessity  for  pil- 
ing even  in  fairly  soft  ground  is  avoided,  with 
the  accompanying  temptation  to  yield  to  the  de- 
lusion that  piles  may  not  be  needed  and  the  as- 
sumption of  risks  that  later  lead  to  failure. 


Jacking  a  Large  Culvert  Pipe 

In  order  to  avoid  breaking  up  the  concrete 
pavements  of  the  Grayson  highway  in  Stanislaus 
'  c.unty,  California,  R.  B.  Meikle,  engineer  of  the 
Turlock  Irrigation  District,  installed  a  36-inch 
corrugated  steel  culvert  pipe,  60  feet  long,  by 
jacking  it  through  the  base  of  the  embankment 
on  which  the  highway  was  constructed,  without 
any  excavation  from  above. 

The  pipe  was  made  up  of  3-foot  sections,  the 
first  of  which  had  a  12-inch  forward  extension 
reinforced  by  a  circular  end  rod  to  form  a  cutting 
edge  for  the  driving  shoe. 
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The  pipe  was  installed  in  a  trench  transverse 
to  the  embankment,  and  was  forced  under  the 
latter  by  a  SO-ton  jack,  reacting  against  timber 
blocking  at  the  end  of  the  trench.  As  the  pipe 
penetrated  the  earth  the  loose  material  was 
washed  out  with  a  water  jet  and  when  stone  or 
hardpan  were  encountered  they  were  loosened 
with  a  crowbar  operated  by  a  man  entering  the 
pipe. 

After  the  first  section  had  been  driven,  a  second 
20-foot  section  was  riveted  to  the  rear  end  and 
both  together  were  pushed  forward  as  the  first 
had  been,  and  the  operations  repeated  with  the 
third  section,  completing  the  work  in  ten  days 
with  three  men.  The  pipe  was  not  distorted  or 
otherwise  injured,  and  the  work  was  done  at 
about  the  same  cost  as  by  ordinary  open-cut 
methods,  and  with  the  advantage  of  no  interrup- 
tion to  traffic  and  no  injury  to  the  concrete 
pavement. 


Licensing  Engineers 

On  January  4,  1921,  a  petition  was  filed  in  the 
Massachusetts  Legislature  by  the  Boston  Chap- 
ter of  the  American  Association  of  Engineers, 
accompanied  by  a  bill  to  provide  for  the  regis- 
tration of  professional  engineers  and  land  sur- 
veyors. This  aroused  an  immediate  protest  by 
the  Joint  Committee  on  the  Licensing  of  Engi- 
neers, consisting  of  representatives  of  the  Boston 
Society  of  Civil  Engineers,  the  Boston  sections 
of  the  American  Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical  Engineers. 
American  Society  of  Heating  and  Ventilating  En- 
gineers, American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  the  Boston  Society  of  Archi- 
tects, the  Boston  Society  of  Landscape  Architects 
and  the  Boston  Chapter  of  the  American  Asso- 
ciation of  Engineers.  On  January  7,  this  commit- 
tee voted  "that  legislation  relative  to  the  regis- 
tration of  architects  and  engineers  by  this  year's 
session  of  the  legislature  should  not  be  recom- 
mended; second,  that  the  Boston  Chapter  of  the 
American  Association  of  Engineers  be  requested 
to  withdraw,  for  this  year,  its  bill  filed  with  the 
legislature  to  regulate  the  practice  of  the  profes- 
sion of  engineering  and  land  surveying." 

This  report  was  signed  by  all  of  the  members 
of  the  committee  except  the  representative  of  the 
American  Association  of  Engineers.  The  asso- 
ciation did  not  withdraw  its  petition  and  bill  and 
a  hearing  on  the  bill  was  held  by  the  Committee 
on  Mercantile  Affairs  of  the  Massachusetts  Leg- 
islature on  February  18,  at  which  hearing  only 
representatives  of  the  American  Association  of 
Engineers  appeared  for  the  bill  and  representa- 
tives of  seven  other  societies  opposed  iti  Fol- 
lowing this  hearing,  the  legislative  committee 
recommended  the  bill  be  referred  to  the  next  an- 
nual session  of  the  legislature,  and  this  recom- 
mendation was  adopted  by  the  Senate  on  Febru- 
ary 24  and  by  the  House  on  March  3. 

At  the  hearing,  both  the  form  of  the  bill,  which 
contained  many  glaring  defects  and  inequalities 


which  were  contrary  to  the  spirit  of  appropriate 
legislation,  and  the  principle  of  registration  itself, 
were  vigorously  opposed  and  it  was  made  plain  to 
the  legislative  committee  that  only  a  few  of  either 
the  public  or  the  engineers  were  at  all  interested 
in  having  the  bill  passed. 

According  to  the  joint  committee,  the  reasons 
stated  in  this  bill,  as  in  others  urged  by  the 
American  Association  of  Engineers  before  vari- 
ous state  legislatures,  were  that  they  would  safe- 
guard life,  health  and  property  in  the  hands  of 
engineers.  Professor  George  F.  Swain  pointed 
out  that  these  were  at  present  safeguarded  in 
Massachusetts  by  competent  commissions  and 
engineers  through  building  laws  and  other  special 
laws  requiring  official  supervision  and  approval 
of  plans  and  that  no  possible  method  ot  register- 
ing engineers  could  take  the  place  of  these  meas- 
ures or  provide  safeguards  to  society  more  effec- 
tively. Public  and  private  interests  are  better 
safeguarded,  he  said,  by  selecting  an  engineer 
on  the  basis  of  his  professional  reputation  and 
work  accomplished,  than  by  virtue  of  his  holding 
a  license. 

It  was  demonstrated  at  the  hearing  that  a  per- 
son who  registered  under  the  proposed  bill  would 
be,  in  the  eyes  of  the  la,w,  fully  competent  to 
practice  every  branch  of  engineering,  regardless 
of  the  field  in  which  his  training  or  experience 
had  been.  Most  of  the  registration  laws  make  no 
distinction  between  different  fields  of  engineering 
activity,  although  a  man  registered  as  an  engi- 
neer and  whose  principal  knowledge  is  confined 
to  mechanical  engineering  is  little  better  qualified 
than  would  be  a  lawyer  or  a  physician  to  pose  as 
a  chemical,  electrical  or  efficiency  engineer. 

If  licenses  are  issued  to  men  of  mediocre  or 
inferior  ability,  many  such  would  obtain  licenses 
and  have  the  same  standing  before  the  public  as 
those  of  much  greater  professional  attainments 
and  reputation,  with  the  result  that  public  and 
private  interests  would  suffer  from  work  of  in- 
feriiir  quality. 

As  to  reciprocity  with  other  states,  one  state 
cannot  compel  another  to  recognize  engineers 
registered  in  the  former  and  the  requirements  for 
registration  would  be  much  higher  in  some  states 
than  in  others,  thus  defeating  mutual  reciprocity. 
Another  argument  advanced  against  registra- 
tion is  the  difficulty  of  defining  an  engineer,  no 
effort  at  such  definition  yet  having  proved  ac- 
ceptable. "It  is  a  question  how  laws  can  be 
framed  to  effectively  and  properly  regulate  any- 
thing that  cannot  be  definitely  and  comprehen- 
sively defined." 

Some  at  least  of  the  registration  laws  require 
that  applicants  for  registration  be  citizens  of 
the  Cfnited  States  or  of  either  the  United  States 
or  Canada,  which  would  make  it  impossible  to 
employ  in  this  country  British,  French  or  other 
foreign  engineers  in  connection  with  big  under- 
takings. 

The  above  are  the  principal  arguments  ad- 
vanced by  those  who  opposed  the  adoption  of 
the  bill  before  the  Massachusetts  legislature. 
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Connecticut  State  Highway  Main- 
tenance   and  Repairs 

Organization    of   State   Highway   Department.     Apportionment  of  funds   of 
$10^000,000  yearly.     Distribution  and  charges  for  equipment.     Character  and 

cost  of  classified  repairs. 


The  state  of  Connecticut  is  sixty  miles  wide 
and  about  110  miles  long.  Its  population  is 
1,200,000  and  the  assessed  valuation  is  $1,936,- 
473,275.  There  are  about  12,000  miles  of  high- 
ways, 10,400  miles  of  which  are  unimproved, 
1,600  miles  under  state  control,  and  only  about 
75  miles  paved  with  concrete. 

This  costly  and  important  work  will  be  de- 
signed, supervised  and  maintained  by  the  well- 
established  technical  and  executive  organization 
of  the  State  Highway  Department  that  has  been 
developed  to  handle  the  problems  of  most  effi- 
cient, economical  and  durable  construction  and 
maintenance  that  have  been  involved  in  the  great 
changes  of  requirements  and  conditions  that  have 
arisen  in  the  few  years  since  the  introduction  of 
automobiles  and  the  fewer  years  since  their  ex- 
tensive use  for  heavy  trucking.  The  department 
has  adopted  a  rational  policy  of  co-operation  with 
Federal  and  county  work  tending  to  constantly 
improve  the  entire  system,  maintain  balanced  de- 
velopments, preserve  and  extend  improvements, 
establish  practical  and  improved  standards  with 
flexibility  for  local  conditions  that  is  carried  out 
by  a  permanent  corps  of  well-trained  employees, 
promoted  for  merit  to  secure  and  reward  ef- 
ficiency unhampered  by  political  interference. 

ORGANIZ.\TIOX  OF   DEPARTMENT 

State  Highway  Commissioner,  Charles  J.  Bennett. 
Deputy     Highway    Commissioner,     Richard     L. 

Saundefs,  in  charge  of  construction. 
Superintendent    of    Repairs,    W.  -LeRoy    Ulrich, 

who  has  charge  of  maintenance. 
Chief    Clerk    or    Chief    Accountant,    Clinton    G. 
Xichols,  who  has  charge  of  the  accounting, 
bookkeeping,  etc.,  for  both  branches. 

Under  the  deputy  commissioner,  who  is  in  ef- 
fect the  chief  engineer  of  the  department,  comes 
the  drafting  room  and  five  division  engineers. 
They  operate  all  the  contracts  for  road  construc- 
tion or  reconstruction  of  contracts  are  operated 
by  that  branch  of  the  department. 

/The  bridge  department  is  under  the  deputy 
commissioner,  but  the  construction  of  bridge's 
comes  under  the  division  engineers.  Anything  in 
the  way  of  a  bridge,  from  a  12-inch  culvert  to  a 
$1,500,000  bridge  is  constructed. 

Under  the  superintendent  of  repairs,  there  are 
eleven  supervisors  of  repairs  who  carry  on  the 
ordinary  repair  and  maintenance  of  highways 
through  their  own  forces  employed  through  fore- 
men and  sub-foremen  under  these  different  super- 
visors. 


The  department  has  the  right  to  condemn  prop- 
erty. The  law  gives  the  highway  commissioner 
the'  right  to  determine  the  amount  or  considera- 
tion the  property  is  worth,  making  an  offer  to  the 
owner,  who  can  take  it  or  not,  but  the  Highway 
Department  can  occupy  immediately  after  mak- 
ing the  offer  and  litigate  after.  The  litigation  of 
the  department  is  carried  on  at  the  present  time 
bv  the  Attornev-General  of  the  state. 

'  The  accounting  system  takes  in  the  central  part 
of  the  department  which  is  in  Hartford  and 
reaches  out  into  the  accounting  systems  of  engi- 
neers and  supervisors  to  get  their  accounts  into 
the  books  of  the  department. 

There  is  maintained  a  testing  laboratory  in  con- 
nection with  the  city  of  Hartford.  The  chemist 
of  the  city  of  Hartford  is  the  chemist  of  the  State 
Highway  Department  also. 

There  are  eleven  districts,  each  one  in  charge 
of  a  supervisor  of  repairs.  These  districts  are 
divided  into  sections.  There  is  no  particular 
length  of  road  in  a  section,  the  size  depending 
upon  the  character  of  the  road  and  what  one  gang 
can  take  care  of.  The  average  gang  is  four  or 
five  men  throughout  the  year.  Ordinarily  each 
gang  has  a  motor  truck.  The  state  owned  60  be- 
fore the  United  States  Army  gave  any,  and  there 
are  about  135  or  140  now.  The  supervisor  has 
entire  control  of  his  district.  He  reports  directly 
to  the  superintendent.  The  section  foremen  have 
entire  charge  of  the  roads  in  their  section  and 
report  to  the  supervisor.  The  foremen  are  com- 
petent to  do  all  the  repairs  that  are  necessary, 
and  are  authorized  to  make  repairs  by  the  super- 
visor, who  covers  the  district  once  or  twice  a 
week.  The  superintendent  of  repairs  has  charge 
of  maintenance  work  for  the  entire  state.  The 
assistant  superintendent  of  repairs  reports  direct- 
ly to  the  superintendent  of  repairs  and  the  super- 
intendent reports  to  the  commissioner. 

BUDGET 

Automobile  receipts,  from  which  the  funds  of 
the  department  are  largely  derived,  come  in  little 
by  little,  right  through  the  year,  the  bulk  coming 
in  January  and  February,  probably  over  60  per 
cent,  as  most  all  of  the  cars  are  registered  in 
January. 

The  cost  of  all  maintenance  is  estimated  in  ad- 
vance, based  on  the  figures  for  the  four  or  five 
years  preceding.  The  state  is  divided  into  eleven 
districts,  and  each  district  is  divided  into  sec- 
tions, depending  upon  the  topography  of  the  coun- 
try and  the  class  of  roads  in  that  section.     The 
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figures  for  the  preceding  }ears  and  the  conditions 
of  the  roads  are  used  each  year  as  a  basis  for 
estimating  the  requirements  necessary  for  each 
town  for  the  coming  year.  What  it  will  cost  for 
ordinary  maintenance;  cost  for  oiling;  cost  for 
state  aid  work,  etc. 

These  are  prepared  in  the  form  of  allotments  to 
each  supervisor  in  charge  of  a  district ;  he  is  sent 
an  allotment,  and  keeps  track  of  it.  It  is  practi- 
cally a  daily  inventory  proposition. 

The  supervisor  in  charge  of  any  district  knows 
how  much  money  he  has  left  in  a  certain  town. 
He  can  tell  how  much  he  figures  lie  will  have  to 
spend  each  month  to  keep  the  roads  in  repair,  and 
if  any  extraordinary  work  has  to  be  done,  he  will 
cut  down  on  his  expenses  for  a  later  month.  Each 
man  knows  exactly  how  much  money  he  has  to 
spend  when  he  starts  in  and  must  cut  his  cloth 
accordingly.  The  year  is  divided  into  twelve 
months,  and  the  approximate  percentage  spent 
during  the  year  by  months  is  shown  on  the  at- 
tached chart. 

EQUIPMENT 

On  gravel  roads,  drags,  calcium  spreaders  and 
all  miscellaneous  small  tools,  such  as  hoes,  picks, 
shovels,  etc.,  are  used.  For  the  bituminous  sur- 
faced road,  there  are  tar  kettles,  and  all  the  larger 
equipment  which  in  what  is  called  "various  ac- 
count," is  held  by  the  state  as  a  whole,  and  when- 
ever a  man  needs  more  than  he  has,  this  apparatus 
is  sent  to  him,  and  he  pays  for  it  while  he  has  it. 
'Take  the  trucks,  for  instance.  Every  day  that 
the  man  uses  the  truck  he  pays  the  state  of  Con- 
necticut a  fixed  charge.  Against  the  truck  is 
charged  the  driver,  oil,  gas  and'  all  supplies.  If 
he  earns  money  for  the  truck,  he  sends  the  de- 
partment a  check ;  if  he  loses  money,  the  depart- 
ment sends  him  a  check  to  pay  his  bills.  The 
district  supervisor  rents  trucks  from  the  state  of 
Connecticut  just  the  same  as  from  an  outside 
party.  The  per  diem  charges  are  S14,  $16,  $18  and 
$25  for   1,   13/,  2  and  3-ton  trucks,  respectively. 

Oiling  truck  charges  are  $45  to  $50  a  day.  These 


work  a  short  season  and  are  expensive  trucks. 
Ordinarily  the  men  come  out  creditors  in  renting 
these  trucks.  The  earnings  of  the  truck  with  its 
estimated  value  are  indicated  on  a  chart.  The 
majority  of  them  show  a  profit.  If  any  trucks  fall 
materially  below  the  profit  line,  they  are  investi- 
gated and  the  trouble  is  .corrected  beiore  the 
trucks  are  withdrawn.  Every  item  is  kept  track 
of  excepting  interest  on  the  investment. 

iThe  storage  plant  at  Portland,  Conn.,  is  cen- 
trally located  and  maintains  all  of  the  equipment 
required  for  maintenance  excepting  what  is  per- 
manently furnished  to  the  different  districts. 
jThere  are  there  a  number  of  trucks,  a  steam  roller, 
one  or  two  loaders,  pipe,  lumber  and  all  kinds  of 
tools  and  automobile  parts.  Five  or  six  men  are 
employed  there,  some  carpenters  and  other  me- 
chanics.    They  build  bodies  for  trucks,  etc. 

CH.\R.\CTER  OF  REP.A.IRS 

The  principal  repairs  necessary  on  the  surfaco 
of  the  concrete  road  are  the  tarring  of  joints.  Of 
course,  the  shoulders,  railings  and  culverts  on  the 
concrete  road  require  the  same  repairing  as  any 
other  road,  and  take  the  same  amount  of  work. 
-Approximately  $350  per  mile  is  the  ordinary  cost 
for  repairing  concrete  roads,  and  for  the  concrete 
surface  alone  at  least  $100. 

For  mi.xed  bituminous  roads,  including  sheet 
flsphalt,  Topeka  and  Warrenite,  the  repair  figures 
vary  with  the  traffic.  On  certain  parts  of  the  Post 
road  the  cost  will  run  up  to  $3,000  or  $4,000  on 
account  of  the  excessive  traffic  and  lack  of  foun- 
dation, the  road  being  built  on  an  old  macadam 
road.  In  other  sections  where  there  is  a  concrete 
base  with  mixed  bituminous  top,  it  will  probably 
average  $500  or  $600  per  year ;  $500  is  the  mini- 
mum charge  for  repairs  on  a  bituminous  macadam 
road. 

BITUMINOUS   ROADS 

A  portable  i)lant  is  used  where  the  patches  are 
made  by  force  account,  but  there  is  so  much  of 
this  work  that  a  great  deal  of  it  is  done  by  con- 
tract. 


W.    LeRoy   Ulrich.   .Supt.   of  Repairs 


ST.A.TE    OP    CONNECTICUT 
Highway    Department 

EXPENDITURE  CH.4RT 

Tniiik      Line     Repairs     Ordinary 

For    Period    Ending:    April    ;U1,    1921 
1920-21 


Charles   J.    Bennett,   Highway   Comr. 
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65,000 
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The  patch  is  cut  out  square  and  the  hole  is 
filled  with  the  same  material  as  in  the  original 
road,  which  is  placed  hot  and  rolled. 

The  state  owns  and  maintains  an  asphalt  plant, 
which  gets  out  60  to  70  tons  a  day,  but  it  buys 
the  majority  of  the  material,  which  is  easily  avail- 
able at  a  great  man}'  sources,  including  commer- 
cial plants  at  Hartford,  Meriden,  New  Haven, 
Bridgeport  and  Stamford. 

\V.\TERBOUND    M.\CAD.\M 

The  entire  cost  of  repairing  will  run  from  $1,000 
to  $2,000  a  mile,  depending  on  the  condition  of  the 
road  itself,  how  old  it  is,  and  how  it  was  originally 
built.  Sixty  per  cent  of  the  state  system  is  mac- 
adam road. 

CB.WEL 

Gravel  roads  will  run  from  $750  to  $1,200  per 
mile  per  year.  They  are  a  little  less  expensive  to 
maintain  than  macadam,  but  do  not  present  as 
good  a  riding  surface  the  year  round.  For  nine 
months  of  the  year  they  are  as  good  as  macadam, 
and  they  are  cheaper  to  build  in  the  first  placo. 
but  will  not  stand  up  under  traffic.  The  state  is 
building  practically  none  at  this  time. 

About  10  per  cent  of  the  system  are  dirt  roads. 
One  section  of  eleven  miles,  along  the  Connecti- 
cut river,  costs  $2,000  a  mile  to  maintain.  This  is 
a  trunk  line  with  heav\'  summer  traffic.  In  other 
places,  where  traffic  is  light,  the  upkeep  costs  very 
little.  On  the  River  road,  however,  it  is  a  case 
of  continual  dragging,  the  traffic  being  very  heav}- 
from  Saturday  morning  until  Monday  night. 

The  regular  road  maintenance  includes  the  re- 
moval of  snow  for  the  full  width  of  trunk  lines, 
and,  afterwards,  from  state  aid  lines. 

CLASSIFICATIONS    OF    AMOU.VT    AND    CO.ST    OF    REPAIR    WORK 

A  record  of  state  aid  repair  work  from  July  1, 
1919,  to  June  30,  1920,  that  was  done  in  168  towns, 
comprised  164  miles  grading,  139.16  miles  gravel, 
30.01  miles  stone  surface,  237.27  miles  macadam, 
42.61  miles  bituminous  macadam,  7.98  miles  bitu- 
minous concrete.  23.05  miles  concrete,  0.78  miles 
brick  and  granite  blocks,  making  a  total  of  581.41 
miles  at  an  ordinary  cost  of  $306,345.05;  extraor- 
dinary cost  of  $94,287.08,  and  a  total  expenditure 
of  $279,749.89.  Of  this  sum  there  were  refunds 
and  adjustments  amounting  to  $810.74,  leaving  :. 
net  expenditure  of  $278,939.15,  exclusive  of  the 
state  oiling,  $121,992.18,  making  a  total  net  cost 
of  $400,932.13.  The  ordinary  repairs  amounted  to 
$24,227.85  and  the  maintenance  to  $282,417.20. 

For  the  same  168  tow^ns  the  trunk  line  repairs 
during  the  same  period  amounted  to  99.70  miles 
graded,  209.39  miles  gravel,  48.40  miles  stone  sur- 
face. 393.43  miles  macadam,  40.46  miles  bitumi- 
nous macadam,  107.56  miles  bituminous  concrete, 
76.18  miles  concrete  and  0.88  miles  brick,  wood 
block  and  granite  block  pavement,  making  a  total 
of  975.95  miles  repaired  at  an  ordinary  cost  of 
$1,070,203.97;  compensating  payments  $44,879.61 
and  accident  pa\-ments  $206.18.  The  extraordi- 
nary costs  were  $64,955.62,  the  state  aid  oiling  was 
$121,992.98  and  the  total  expenditures,  including 
compensation  payments,  accident  payments,  and 
$341,784.85  for  supervision  and  equipment, 
amounted  to  $2.287,r:>07.49. 


Hackettstown-Budd  Lake 
Highway 


Extensive  equipment  for  the  construction 
of  a  $700,000  section  of  concrete  highway 
6.6  miles  long  through  very  rough  country 
with  young  men  under  guard  from  Rahway 
Reformatory  that  give  excellent  satisfaction 


Section  2,  Route  5,  of  the  New  Jersey  State 
Road  System  is  6.6  miles  long  and  extends  from 
Hackcttstown  to  Budd  lake,  through  a  very  rough 
country  where  all  but  half  a  mile  is  in  a  new  loca- 
tion, much  of  it  terraced  out  of  the  hillsides  and 
having  manj-  6-degree  curves  and  some  grades  up 
to  6  per  cent.  The  line  crosses  several  bad 
swamps  and  runs  through  considerable  heavy 
timber  that  necessitated  clearing  and  grubbing  17 
acres.  The  road  has  a  concrete  pavement  20  feet 
wide,  from  6  to  8>'S  inches  thick,  crowned  2>1 
inches  and  made  of  1 :2  :4  concrete  placed  directly, 
without  other  foundation,  on  subgrade  compacted 
and  finished  to  within  ;4  i^ic-h  of  the  required 
level. 

QUANTITIES    AND    STATE    LABOR 

The  principal  quantities  involved  are  59,500 
yards  of  excavation,  including  6,000  yards  of  rock, 
31,000  yards  of  extra  embankment,  74,211  square 
yards  of  concrete,  5,000  square  yards  of  cobble 
paved  gutter,  4,000  linear  feet  of  reinforced  con- 
crete culvert  pipe  from  12  to  30  inches  in  diame- 
ter. 1,000  feet  of  6-inch  vitrified  French  drain  pipe, 
20,000  linear  feet  of  wood  guard  rail,  and  eight 
cuiicrete  arch  bridges  of  from  10  to  30  feet  span. 
The  estimated  cost  of  the  work,  exclusive  of  the 
bridges,  is  $700,000.  It  is  being  executed  by  the 
New  lersey  State  Highway  Commission  under 
the  direction  of  T.  J.  Wasser,  State  Highway  En- 
gineer. 

The  work  is  being  executed  with  equipment 
owned  by  the  state,  a  part  of  which  was  recently 
turned  over  to  the  commission  by  the  War  De- 
partment of  the  Uilited  States.  Most  of  the  labor 
is  provided  by  100  young  men  under  21  years  of 
age,  detailed  from  the  Rahway  .Reformatory, 
who  are  under  constant  supervision  by  keepers 
who  maintain  excellent  discipline.  The  men  are 
willing,  cheerful  and  contented,  do  very  good 
work,  and  are  considered  satisfactory  and  much 
superior  to  ordinary  convict  labor.  There  are 
also  4  foremen,  3  mechanics,  12  truck  drivers  and 
26  paid  laborers,  mostly  employed  on  the  steam 
shovel  work. 

The  grading  is  heavy  and  difficult  and  includes 
a  great  deal  of  boulder  excavation,  where  many 
of  the  boulders  have  to  be  block  drilled  and 
blasted  and  when  the  stones  are  so  numerous  and 
have  so  little  soil  between  them  that  it  has  been 
necessary  to  draw  on  extra  earth  to  fill  up  to 
subgrade.  The  excavation  is  mostly  steam  shovel 
work,  much  of  the  .spoil  being  cast  alongside  and 
downhill  b\  the  shove!  and  not  requiring  trans- 
portation, although  in  some  cases  excess  of  em- 
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bankment  requires  earth  to  be  dug  from  borrow 
pits  and  hauled  up  to  the  fill. 

On  July  IS,  30,000  yards  of  excavation  had  been 
completed  and  about  16,000  square  yards  of  con- 
creting, and  had  attained  a  regular  progress  of 
about  260  linear  feet  per  day. 

STORING,    MEASURING    AND    TRANSPORTING    AGGREGATE 

Storage  for  800  yards  of  aggregate  is  provided 
for  at  headquarters,  where  a  side  hill  has  been 
cut  to  a  vertical  face  and  retained  by  crib  work 
20  feet  high,  on  which  a  branch  road  is  located, 
permitting  automobile  trucks  to  bring  sand  and 
gravel  and  dump  them  from  the  top  of  the  crib- 
bing to  surface  storage  piles,  whence  they  are  re- 
claimed b)'  ^^i'-yard  clamshell  buckets  operated  by 
a  66-foot  derrick  boom  that  fills  the  elevated 
storage  bin  of  50  tons  combined  stojie  and  sand 
capacity.  There  are  60  steel  bottom-flap  batch 
boxes  of  27  cubic  feet  capacity,  that  are  placed 
on  flat  cars  under  the  storage  bins  and  filled  up 
to  a  certain  mark  with  sand,  gravel  and  cement, 
hauled,  in  10-car  trains,  by  Plymouth  gasoline 
locomotives  and  delivered  to  the  Koehring  1-yard 
mixer. 

The  24-inch  service  track  running  the  full 
length  of  the  road,  is  laid  with  25-pound  rails 
spiked  to  wooden  ties  and  has  ten  300-foot  sid- 
ings, long  enough  to  accommodate  two  10-car 
trains.  It  is  thus  intended  to  maintain  continu- 
ous operations  in  concreting  with  one  train  of 
cars  being  filled  at  the  storage  bins,  another  de- 
livering materials  to  the  concrete  mixer,  one  train 
being  hauled  to  the  mixer  and  one  train  returning 
or  side-tracked  to  pass  the  full  train. 

Cement  in  bags  is  stored,  in  a  16  x  60-foot 
house  having  a  capacity  of  10  carloads.  Rein- 
forcement which  consists  of  galvanized  American 
wire  mesh  is  received  in  rolls  4  feet  wide  that  are 
stored  under  cover  and  before  use  are  flattened 
by  passing  through  a  set  of  straightening  ma- 
chines similar  to  boiler  makers'  rolls,  being  rap- 
idly pulled  through  by  a  tackle  operated  by  a 
gasoline  engine  and  thus  straightening  the  fabric 
at  the  rate  of  about  200  squares  per  hour. 

Excavating  is  done  with  two  •)4-yard  steam 
shovels  served  by  nine  5-ton, White  automobile 
dump  trucks  making  an  average  haul  of  1  mile. 

PLANT    AND    BUILDINGS 

Besides  the  items  already  mentioned,  the  prin- 
cipal articles  of  equipment  include  62  flat  cars, 
one  12-ton  Buffalo-Pitts  roller,  one  5-ton  Interna- 
tional tractor  hauling  a  Champion  blade  scraper, 
5  Syracuse  plows,  4  .Syracuse  rooters,  three  350- 
gallon  centrifugal  pumps,  besides  plunger  pumps, 
5  Foos  and  Novo  force  pumps,  all  with  2-inch  dis- 
charge pipes  supplied  from  convenient  ponds  and 
creeks  and  pumping  into  a  main  line  5  miles  long 
that  is  equipped  with  relief  valves  set  to  maintain 
a  maximum  working  pressure  of  about  50  pounds. 
There  is  also  1  steam  and  gasoline  pump  for  un- 
watering  bridge  foundations  and  two  well  pumps 
to  provide  the  camp  suppl\,  which  is  stored  in  a 
3,000-gallon  wooden  tank  on  top  of  a  wooden 
tower  8  feet  high. 

There  is  a  Koehring  J^-yard  and  a  Little  Won- 
der >^-yard  mixer  for  bridge  and  culvert  concrete, 


and  there  are  ten  team-drawn  dump  wagons  and 
three  3-ton  motor  trucks  with  cargo  bodies. 

The  14  X  20-foot  stock  room  is  filled  with  gen- 
eral supplies  and  the  16  x  20-foot  office  accommo- 
dates the  desk  and  books  of  the  cost  clerk  and 
time-keeper. 

There  is  a  16xl6-foor  engineers'  office  and  a 
magazine,  where  there  is  miaintained  a  supply  of 
about  500  pounds  of  40  per  cent  dynamite  in 
1-pound  sticks  replenished  every  week  or  two  as 
required. 

The  camp  contains  6  acres,  has  a  34  x  144-foot 
one-story  wooden  dormitory  building,  furnished 
with  100  steel  cots,  and  adjoining  it  is  a  16  x  20- 
foot  lavatory  with  wash  trough,  basins,  showers 
and  water  closets.  The  camp  has  a  complete 
sewerage  system  with  a  7- foot  septic  tank  and  two 
100  X  100-foot  filter  beds  used  alternate  days. 

The  34  X  34-foot  mess  hall  seats  100  and  is 
served  by  a  kitchen  at  the  end  of  the  24  x  96-foot 
guard  building  that  also  contains  a  guard  dining 
room  for  25  men  and  general  sleeping  quarters, 
and  the  office  for  the  chief  of  the  reformatory 
deputies.  This  building  is  supplemented  by  a 
10  X  10-foot  extension  containing  toilets,  shower 
baths  and  wash  basins. 

There  is  a  27  x  100-foot  truck  shed  with  10 
stalls  and  a  27  x  27-foot  garage  for  the  two  Ford 
passenger  cars  and  a  motorcycle  and  the  repair 
and  supply  room. 

There  is  a  15  x  15-foot  smith  shop  and  a  15  x  15- 
foot  oil  house  containing  about  200  gallons  of 
lubricating  oil  and  a  ,  560-gallon  underground 
srasoline  tank. 


Shifting  a  Dump  Track 

At  the  plant  of  the  U.  S.  Portland  Cement  Co., 
near  Davenport,  Iowa,  there  has  been  made  a 
shallow  fill  with  quarry  waste  delivered  to  the  site 
in  6-3'ard  side  dump  cars,  hauled  by  a  locomotive. 
As  fast  as  the  face  of  the  dump  advanced,  the  ties 
were  jacked  up  above  the  surface  and  the  track 
was  bodily  hauled  transversely  to  the  edge  of  the 
fill  by  a  stump  puller,  operating  two  lines  attached 
to  the  track  and  to  a  parallel  anchored  cable  se- 
cured to  deadmen  50  feet  apart  and  affording 
connections  at  any  point  to  suit  the  requirements 
of  the  track  shifting.  The  anchored  cable  served 
for  a  long  time  in  one  position  for  most  rapid  and 
convenient  attachment  and  the  methods  em- 
ployed saved  considerable  labor. 


A  Hoisting  Tower  Water  Tank 

The  head  works  of  a  colliery  at  Liege,  Bel- 
gium, has  been  utilized  for  the  support  of  an 
elevated  reinforced  concrete  water  tank  of  9,000 
gallons  capacity,  which  is  reported  to  have  been 
built  at  a  cost  of  only  about  $300  above  what  the 
cost  of  the  tower  itself  would  have  been  without 
the  tank.  The  tank  is  ornamented  with  pilasters 
and  Gothic  arches  in  the  facades,  has  a  crenelated 
parapet,  and  little  minarets  at  each  corner,  giving 
it  an  attractive  appearance.  No  further  data  are 
given  so  the  inference  is  that  the  tank  was  con- 
structed with  the  hoisting  tower  and  to  provide 
water  for  colliery  purposes. 
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Arch  Faces  for  Slab  and  Beam  Bridges 

Where  any  regard  is  had  for  appearances  in 
planning  public  improvements  and  their  sur- 
roundings, and  especially  in  parks,  every  effort 
is  made  to  utilize  to  the  utmost  any  streams  or 
other  bodies  of  water  as  attractive  features  of 
the  landscape.  Consequently  in  such  locations 
the  bridges  should  be  carefully  designed  with  a 
view  to  artistic  lines  and  appropriateness  to 
surroundings.  Under  most  conditions  nothing 
has  been  found  that  equals  the  arch  for  beauty 
of  lines,  while  rough  stone  harmonizes  with  rus- 
tic surroundings  better  than  any  other  materials, 
although  dressed  stone  or  concrete  may  be  more 
appropriate  for  situations  where  all  the'surround- 
ings  are  artificial. 

An  arch  bridge,  however,  requires  natural  or 
artificial    foundations   capable   of   receiving   both 


vertical  load  and  arch  thrust  with  no  appreciable 
3'ielding;  and  if  the  soil  be  soft  and  deep,  this 
involves  considerable  expense  for  piles  or  o'hor 
foundations,  and  unless  experienced  enginers  pre- 
pare the  plans  there  remains  even  then  tho  pos- 
sibility that  the  bridge  may  fail. 

Such  a  soil  condition  was  found  along  the 
Bronx  river  b}'  the  Bronx  Parkway  Commission, 
and  its  engineers,  after  studying  the  problem 
carefully,  decided  to  bridge  the  river  with  con- 
crete slab  and  beam  construction,  resting  on  end 
abutments  with  all  pressures  vertical,  and  build 
on  each  side  of  the  bridge  a  face  of  stone  mason- 
ry in  the  form  of  an  arch.  The  resulting  appear- 
ance is  shown  b}'  the  photograph  on  the  front 
cover  of  this  issue.  While  close  inspection  shows 
the  vertical  abutments  between  the  two  thin  arch 
walls,  at  a  distance  this  is  not  noticeable  and  the 
effect  is  very  pleasing;  much  more  so,  certainly, 
than  would  be  that  of  a  slab  and  beam  bridge 
with  its  severe  straight  lines. 

It  has  been  said  that  the  jirtroductiou  into  a 
structure  of  an  arch,  pillar  or  other  feature  that 
serves  no  structural  purpose,  cannot  be  used  t) 
produce  an  artistic  effect:  and  some  ma'/  criti- 
cize this  design  from  that  point  of  ciew.  But  in- 
asmuch as  the  arch  is  the  most  appropiiate  struc- 
ture for  a  bridge  in  such  a  locality,  and  as  the 
effect  produced  is  most  pleasing  so  long  as  the 
real  construction  is  not  ''^covered,  the  deception 
wfu.'d  seem  to  be  juj:tinel  under  cor  I'tionrf  such 
as  ■^hrse  found  in  the  Bronx  I'.irk-vrv. 


Budget  System  of  Highway  Maintenance 

A  complete  system  of  methods,  operations, 
costs  and  records  for  the  maintenance  and  repairs 
of  about  1,600  miles  of  state  controlled  roads  in 
Connecticut  has  been  thoroughly  worked  out  and 
is  in  satisfactory  operation.  This  includes  about 
175  miles  of  concrete  and  bituminous  concrete 
roads,  450  miles  of  stone  and  bituminous  mac- 
adam and  the  remainder  of  stone,  gravel,  and 
earth  or  combinations  of  them,  all  of  which  are 
treated  with  oil,  tar  or  calcium  chloride.  During 
the  present  year  these  roads  will  require  an  ex- 
penditure of  about  $2,000,000  for  maintenance  and 
repairs,  exclusive  oj  bridge  work,  construction 
and  reconstruction. 

This  work  has  been  systematized  so  that  it  is 
promptly  and  continuously  conducted,  inteirgcut- 
ly,  directly  and  efficiently  executed  in  such  a 
manner  as  to  prevent  serious  deterioration,  or  un- 
due expense,  to  be  justly  apportioned  to  rural,  ur- 
ban and  surburban  localities  in  different  parts  of 
the  state,  to  be  under  constant  supervision  and  to 
be  recorded  so  that  conditions  and  amounts  can 
be  quickly  determined  from  inspection,  to  give 
classified  costs  and  to  maintain  them  within  the 
available  funds. 

These  results  are  effected  by  a  system  of  or- 
ganization that  divides  the  state  into  districts  that 
are  subdivided  into  irregular  numbers  of  sections 
of  varying  sizes  that  are  constantly  patrolled  by 
experienced  men  who  constantly  note  varying  con- 
ditions, as  fast  as  repairs  are  required  order  them 
done  by  competent  4  or  5-men  gangs  that  can  do 
ordinary  repaving  without  special  instructions  or 
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supervision  under  the  general  direction  of  the  su- 
pervisor, who  inspects  all  the  roads  in  his  section 
once  or  twice  a  week. 

The  supervisors  report  through  the  assistant 
superintendent  and  superintendent  to  the  state 
commissioner.  Daily  reports  are  made  and  the 
central  department  calculates  the  costs  and  from 
those  of  the  preceding  year,  compared  with  local 
conditions  and  the  requirements  developed,  pre- 
pares in  the  beginning  of  each  year  an  estimate 
for  the  work  likely  to  be  needed  in  each  district 
during  the  year.  On  it  there  is  made  a  pro-rata 
allotment  of  the  available  funds,  which  are  then 
delivered  to  each  district  supervisor,  who  is  ex- 
pected to  direct  the  work  accordingly,  making 
each  month  of  the  year  conform  to  its  respective 
share  of  the  allotment,  increasing  or  decreasing 
them  if  necessary  to  secure  a  final  balance.  State 
equipment  is  issued  to  the  different  districts  and 
they  are  charged  per  diem  rates  for  its  use,  and 
credited  with  disbursements. 

Under  this  system  it  has  been  found  that  the 
minimum  average  annual  costs  of  repairs  and 
maintenance  are:  For  concrete  surfaces,  $100; 
for  mixed  bituminous  roads,  including  asphalt. 
$500;  for  waterbound  macadam.  $1,000;  for  gravel 
roads,  $750;  and  for  dirt  roads  under  favorable 
circumstances  only  a  very  small  sum  is  required, 
chiefly  for  scraping. 

The  records  of  this  system  are  \aluable  fac- 
tors in  designing  new  reconstruction  so  as  to  bal- 
ance maintenance  and  interest  of  construction  in 
a  way  to  secure  the  lowest  final  costs  for  satisfac- 
tory roads  of  different  types. 


Finances  of  Municipal  Bond  Sales 

The  Philadelphia  Bureau  of  Municipal  Re- 
search, following  the  recent  sale  of  bonds  by  that 
city,  has  discussed  the  disadvantages  just  now  of 
issuing  long-term  bonds,  as  follows: 

The  sale  bv  the  city  on  fulv  18  of  an  issue  of 
$5,000,000  of  50-year  5K'  per  cent  bonds  of  the  city 
of  Philadel])hia  at  104.139  and  accrued  interest 
was  undeniably  successful.  The  large  premium 
received ;  the  fact  that  more  than  seventy  separate 
bids  were  submitted,  totaling  more  than  three 
and  a  half  times  the  amcmnt  of  the  bonds 
offered  by  the  city;  and  the  fact  that  three  bank- 
ing syndicates  competed  at  substantial  premiums 
for  the  entire  issue — these  and  several  other  facts 
made  the  sale  one  of  the  most  successful  that  the 
city  has  ever  had. 

Had  the  city  offered  these  same  bonds  at  6  per 
cent  interest,  instead  of  at  5}^  per  cent,  the  sale 
would  have  been  vastly  more  successful.  The 
city  would  have  received  about  $650,000  in  pre- 
miums, instead  of  $206,950;  and  there  undoubted- 
ly would  have  been  a  very  large  increase  in  the 
number  of  bidders  and  in  the  total  amount  of  the 
jiroposals  submitted.  Such  a  sale  would  have 
been  heralded  as  a  most  wonderful  demonstra- 
tion of  the  high  credit  of  the  city  and  of  the  de- 
sirability of  the  bonds  as  an  investment. 

Let  us  not  be  carried  away  with  first  impres- 
sions. Let  us  get  down  to  bedrock.  Let  us  see 
whether  this  hypothetical  sale  is  a  better  indica- 
tion of  the  credit  of  the  city  than  was  the  actual 


sale.  Let  us  go  a  step  farther  and  see  whether  the 
actual  sale  is  a  better  barometer  of  the  city's 
credit  than  a  sale  of  those  same  bonds  at  5y4  per 
cent  would  have  been. 

The  truth  of  the  matter  is  this :  The  hypothet- 
ical sale  of  the  u  per  cent  bonds,  the  actual  sale 
of  the  Syi  per  cent  bonds,  and  the  hypothetical 
sale  of  the  5^4  per  cent  bonds  would,  in  all  prob- 
ability, have  measured  the  city's  credit  at  substan- 
tially the  same  mark.  The  5^2  per  cent  bonds 
were  sold  by  the  city  to  the  banking  syndicate 
on  a  basis  of  close  to  5.27  per  cent,  and  resold  by 
the  syndicate  on  a  basis  of  about  5.19  per  cent. 
In  other  words,  the  cost  to  the  city  on  this  $5,- 
000,000  of  bonds  is  5.27  per  cent  per  year,  not 
5^2  per  cent;  and  the  income  to  the  investors  is 
5.19  per  cent  per  year.  Any  $5,000,000  of  bonds 
sold  at  the  same  time,  whether  the  interest  were 
6,  Syi,  Syx,  5  or  some  other  per  cent,  would  have 
been  taken  by  bankers  and  by  investors  on  sub- 
stantially the  same  bases,  5.27  per  cent  and  5.19 
per  cent,  respectively,  and  would  have  cost  the 
city  about  the  same  rate  per  year  as  the  5^2  per 
cent  bonds  that  were  sold  will  cost. 

Not  for  more  than  forty  years  has  the  city 
floated  an  issue  of  bonds  bearing  so  high  a  rate 
of  interest  or  costing  so  high  a  rate  per  year. 
To  commit  the  city  to  this  high  cost  for  so  long 
a  time  is  hardly  careful  stewardship.  Wisdom 
should  have  dictated  the  avoidance  of  such  a 
costly  committal.  In  anticipation  of  lower  in- 
terest rates  later  on,  and  of  the  consequent  op- 
portunity to  refund  the  bonds  at  a  lower  yearly 
cost,  the  city  should  have  reserved  the  right  to 
redeem  them  at  par  at  the  end  of,  say,  five  years, 
or  on  any  interest  date  thereafter.  Had  it  done 
this,  of  course  it  would  not  have  received  nearly 
so  large  a  premium,  but  it  would  have  been  in 
the  highly  advantageous  position  of  saving  hun- 
dreds of  thousands  of  dollars  of  the  taxpayers' 
money  within  the  50-year  period. 

For  a  present  premium  of  $206,950  the  city  has 
placed  itself  in  a  position  whereby  its  hands  are 
tied  and  it  is  prevented  from  saving  many  times 
the  value  of  that  sum. 

Verily,  the  city,  like  Esau,  has  sold  its  birth- 
right for  a  mess  of  pottage. 


July  Building 

In  the  27  northeastern  states  of  this  country 
construction  activity  in  July  amounted  to  $212,- 
491,000,  which,  according  to  F.  W.  Dodge  Co.'s 
review,  is  7  per  cent  less  than  in  June  and  4  per 
cent  greater  than  in  July,  1920.  In  the  same  ter- 
ritory the  construction  during  the  first  seven 
months  of  the  year  has  amounted  to  $1,278,747,- 
000,  which  is  10  per  cent  greater  than  the  average 
for  the  corresponding  time  of  the  preceding  five 
years. 

In  the  New  England  states  the  building  con- 
tracts amounted  to  28  per  ceni  more  than  in  June, 
but  in  New  York  and  part  of  New  Jersey  15  per 
cent  less  than  in  June.  In  the  middle  Atlantic 
states,  in  the  Pittsburgh  district  and  in  the  central 
west  they  were  also  less  than  in  June,  but  in 
the  northwest  they  were  30  per  cent  greater  than 
in  June. 
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Fall  Letting  of  Highway  Contracts 


A  plan  to  increase  production  and  lower  overhead. 


1.47 


A  vast  amount  of  waste  and  inefficiency  in 
highway  construction,  much  of  it  avoidable,  is 
attributed  by  engineers  and  contractors  engaged 
in  that  industry  to  the  present  practice  of  award- 
ing contracts  in  the  spring.  The  investment  in 
equipment  used  in  Illinois  in  1919  is  estimated 
at  approximately  six  niillion  dollars,  yet  this 
equipment  was  able  to  operate  at  capacity  for 
but  one  week  during  the  season.  A  record  of 
lettings  in  Iowa  over  a  period  of  ten  years  shows 
that  the  average  date  of  letting  was  April  15, 
and  that  concrete  was  poured  about  a  month 
and  a  half  later.  Since  a  phenomenal  develop- 
ment of  roads  has  introduced  elaborate  special- 
ized equipment  and  has  occasioned  a  yearly  ex- 
penditure exceeding  the  cost  of  the  Panama  Ca- 
nal, the  matter  of  longer  seasons  is  an  important 
consideration. 

ILLI.N'OIS'  EXPERIE.NCE    IX    1920 

In  1919  the  first  contracts  for  Illinois  roads 
were  awarded  early  in  May,  and  but  little  con- 
crete was  placed  before  July.     Production  stead- 


The  customary  procedure  of  most  State  High- 
way Departments  has  been  to  ask  for  bids  in  the 
spring — often  as  late  as  May.  The  average  num- 
ber of  working  days  in  the  central  states  under 
spring  letting  has  been  found  to  approximate 
from  110  to  120,  and  since  the  fourteen  weeks 
lost  contain  twenty-five  or  thirty  days  on  which 
weather  conditions  permit  work,  the  seasons 
might  readily  be  increased  20  per  cent. 

It  is  proposed  that  State  Highway  Depart- 
ments call  for  proposals  and  award  their  con- 
tracts during  the  fall.  This  procedure  is  desired 
not  only  to  extend  the  working  season  but  to 
develop   the   possibilities   of   interseasonal    work. 

DIS.-\[)V.-\NT.\GE.S    OF    FALL    LETTING 

The  objections  to  fall  lettings  are:  First,  in  a 
declining  market  the  state  would  pay  more  for 
work  under  fall  contracts  than  those  awarded  the 
following  spring;  and,  second,  the  highway  de- 
partments need  a  slack  season  in  which  to  make 
surveys  and  plan  their  projects  for  the  coming 


ily  increased  until  October,  when  the  maximum     year-.    When  prices  are  practically  stabilized  this 
output  was  reached.    One  week  after  reaching  the     consideration,  of  course,  would  not  enter  and  the 


maximum  it  dropped  off  rapidly  to  zero.  On 
account  of  the  late  date  in  arriving  at  capacity 
production,  only  172  miles  of  road  were  built, 
and  about  600  miles  were  carried  over  to  the 
following  year,  uncompleted.  The  results  of  that 
year,  however,  were  radically  different.  Con- 
ditions in  1920  were  approximately  those  exist- 
ing under  fall  letting.  Very  few  contracts  were 
let  in  the  spring,  and  by  reason  of  work  carried 
over  constructors  were  able  to  begin  operation 
at  the  first  opening  of  spring.  In  consequence 
of  this  early  start,  concrete  work  began  in  April, 
two  months  earlier  than  in  the  previous  year,  and 
reached  a  heavy  volume  by  June. 
During  June  transportation  failed 
and  the  lack  of  materials  disrupted 
the  work.  Had  this  not  occurred, 
the  indications  are  that  peak  produc- 
tion would  have  been  reached  in 
July  and  continued  with  slight  fluc- 
tuations until  October. 

In  spite  of  the  transportation  fail- 
ure, about  350  miles  of  pavements 
were  laid  and  but  192  miles  left  un- 
completed. This  means  that  in  1920, 
when  construction  companies  were 
able  to  start  early  and  with  well-laid 
plans,  they  built  100  per  cent  more 
road  than  in  1919,  and  did  it  in  spite 
of  the  most  trying  transportation 
difficulties. 


economies  otherwise  effected  would  probably  out- 
weigh any  minor  changes  in  material  prices.  The 
second  objection  pertaining  to  the  need  of  high- 
way departments  for  a  slack  season  in  which  to 
plan  and  make  surveys,  was  not  considered  seri- 
ous by  the  engineers  consulted,  as  they  felt  that 
state  departments  might  readily  readjust  their 
organizations  to  handle  the  work. 

ADV.\.\T.'\GES   OF   FALL  LETTING 

The  advantages  are  as  follows: 
1.     Relief   of   car   shortage   between   July    and 
October. 
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of     Herbert     Hoover.     .Secretary     of     Com-  WEEKLY   RECORD  OF   ROAU   PAVIN'G   IN    ILLINOIS 

merce.  by  the  Research  Department  of  the  Upper    diagram    shows    mileage    of    contracts  awarded:  the  first  items  being 

Associated    Ceneral    Contractors   of    Amer-  145    miles.   45    miles   beyond   limit    of    diagram.       Lower    diagram    shows 

''^*-  completed    pavement,    171.1    miles  in    1919    and   347    miles   in    1930. 
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2.  Employment  of  labor  in  slack  months. 

3.  Reduction  of  seasonal  fluctuation  in  con- 
struction. 

4.  More  continuous  production  of  materials. 

5.  Increased   efficiency   in   road  building. 

6.  Completion  of  highways  as  planned  by  state 
departments. 

RELIEF   OF   C.\R    SHORTAGE 

Transportation  constitutes  probably  the  most 
difficult  item  with  which  road  builders  have  to 
contend,  and  if  any  means  is  found  whereby  a 
steady  supply  of  materials  can  be  assured,  great 
economy  will  be  introduced.  Such  a  means  can 
at  least  in  part  be  furnished  by  beginning  work 
early  in  the  spring — thus  starting  the  movement 
of  materials  at  an  early  date  and  reducing  the 
peak  demand  for  open-top  cars  in  late  summer. 
It  was  this  peak  demand,  contributed  to  by  all 
industry,  which  disrupted   construction  in   1920. 

Recent  reports  from  the  carriers  show  that  they 
now  have  134.000  cars  less  than  at  the  transpor- 
tation peak  of  1920.  Therefore,  it  is  essential  that 
every  industry  take  action,  wherever  possible,  to- 
wards relieving  the  congestion  of  late  summer. 
If  contracts  were  awarded  in  the  falj,  construc- 
tion companies  could  not  only  give  aid  in  the 
transportation  problem  by  making  certain  ship- 
ments in  winter  and  spring,  but  could  also  give 
continuous  employment  to  a  part  of  their  em- 
ployees. 

SLACK    SEASON'    EMPLOYMENT 

On  account  of  the  seasonal  character  of  con- 
struction, which  is  one  of  the  most  seasonal  in- 
dustries, each  year  witnesses  an  enormous  fluc- 
tuation of  activity.  In  those  states  which  are  not 
favored  by  a  mild  climate,  an  elaborate  organiza- 
tion is  assembled  in  the  spring  and  a  few  months 
later  is  scattered  as  work  closes  down  in  the  fall. 

Any  action  whereby  more  continuous  employ- 
ment can  be  furnished  will  doubtless  draw  more 
competent  men  into  construction  and  raise  the 
efficiency  of  those  already  so  engaged 

Construction  companies  could,  if  awarded  con- 
tracts before  winter,  so  lay  out  and  execute  their 
preliminary  work  that  winter  employment  could 
be  given  to  a  considerable  number  of  men.  Heavy 
grading  could  be  carried  on,  materials  could  be 
stock  piled  to  insure  a  continuous  supply,  and  ma- 
terial distribution  plants  could  be  assembled.  In 
this  way  the  preliminary  work  could  be  com- 
pleted before  concreting  weather  arrived,  and 
capacity  output  could  be  reached  early  in  the  sea- 
son. Each  part  of  the  work  that  can  thus  be 
carried  on  during  the  off-season  helps  to  stabilize 
construction  activity. 

SEASONAL  FLUCTUATION    IN   CONSTRUCTION 

Elimination  of  the  waste  in  any  industry  which 
results  from  spasmodic  or  heavy  peak  demands 
for  production,  has  for  many  j^ears  been  the  sub- 
ject of  careful  study  b}'  public  service  and  other 
corporations,  but  until  very  recently,  the  same 
factors  in  the  construction  industrv  have  received 
but  scant  attention.  And  yet  it  is  doubtful  if  any 
other  industry  offers  a  more  fruitful  field  for  im- 
provement in  peak  load  inefficiency. 

Construction  activity  in  the  central  and  north- 


ern states  must,  on  account  of  climatic  conditions, 
be  subject  to  wide  variations.  But  even  in  those 
states  the  amount  of  work  that  can  be  performed 
outside  of  the  period  now  commonly  regarded  as 
the  construction  season,  is  sufficient  to  materially 
reduce  the  almost  feverish  activitv  of  late  sum- 
mer and  autumn,  and  by  such  reduction  to  affect 
the  economies  which  arise  from  more  uniform 
operation. 

CONTINUOUS    PRODUCTION    OF    MATERIALS 

By  lengthening  the  construction  season  the  op- 
erating season  for  various  producers  of  material  is 
also  increased.  Two  months  added  in  the  spring 
to  construction  would  mean  also  two  months 
added  to  the  season  for  producers  of  gravel, 
crushed  stone,  and  brick.  Their  overhead  cost 
would  be  reduced  accordingly  and  would  reflect 
in  the  cost  of  finished  roads.  Material  producers, 
like  construction  companies,  would  be  better  able 
to  anticipate  the  market,  provide  for  equipment 
and  lay  plans  for  adequate  production. 

INCREASED  EFFICIENCY  IN   ROAD  BUILDING 

Considerable  heavy  grading  can  be  done  be- 
tween the  months  of  November  and  April,  thus 
enabling  a  construction  company  to  retain  the 
nucleus  of  a  permanent  field  organization.  These 
men  could  be  utilized  also  at  other  preliminary 
work  to  eliminate  much  of  the  dead  time  in  win- 
ter during  which  the  permanent  field  organiza- 
tion draws  pay.  Another  saving  can  be  made  in 
equipment  expense.  Contractors,  upon  comple- 
tion of  their  work  in  the  fall  would  not  find  it 
necessary  to  remove  their  equipment,  ship  it  to 
the  storage  yard  and  then  reship  it  in  the  spring, 
but  could  ship  direct  to  new  work.  The  freight 
of  at  least  one  shipment,  and  loading  expense 
involved,  are  in  that  event  eliminated. 

Probably  the  greatest  improvement  is  mide 
possible  bv  the  opportunity  offered  for  careful 
investigation  and  planning  during  the  slack  win- 
ter months,  and  the  possibility  of  retaining  a 
larger  number  of  well-trained  men.  Any  plan 
whereby  construction  companies  will  be  enabled 
to  retain  mechanics  and  instruct  them  over  win- 
ter will  react  to  increase  efficiency. 

COMPLETION   OF   HIGHWAYS   PLANNED 

The  efficiency  of  a  road-building  unit,  while  of 
interest  to  the  state  highway  engineers,  is  not 
their  most  vital  concern.  They  are  interested 
first  in  seeing  that  the  state  receives  the  road 
which  it  contracted  for  and  receives  it  on  the  date 
expected.  Very  few  contracts  in  the  last  two 
3ears  have  been  completed  on  time.  If  the  con- 
ditions of  1920  in  Illinois  could  be  approximated 
in  other  states,  that  is,  if  work  could  start  with- 
out the  usual  delay  of  spring  letting,  several  con- 
tingencies of  construction  would  be  avoided,  and 
the  various  highway  departments  would  doubt- 
less be  able  to  carry  out  their  work  as  planned. 
The  opinion  has  been  expressed  by  engineers  of 
the  Illinois  Division  of  Highways  that,  had  the 
material  supply  not  failed  it  would  have  been  pos- 
sible with  the  early  start  of  1920  to  build  twice 
the  mileage  constructed  that  year,  and  build  it, 
moreover,  without  additional  administrative 
charge  and  with  very  little  additional   overhead 
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expense  to  the  constructors.  The  conditions  an- 
ticipated by  engineers  and  contractors  have  been 
so  closely  verified  in  Illinois  under  conditions 
assimilating  fall  letting  that  its  advantages  are 
no  longer  to  be  doubted. 


Highway   Notes 

During  the  years  1919  and  1920  the  state  of 
Oregon  expended  $20,000,000  for  highway  con- 
struction, including  $1,200,000  Federal  Aid  money 
for  forest  and  post  roads.  Most  of  the  work 
done  was  on  the  Columbia  river  and  the  Pacific 
highways,  adding  nearly  686  miles  of  grading,  395 
miles  of  rock  and  gravel  and  363  miles  of  paving, 
besides  which  there  are  now  under  contract  300 
miles  of  grading,  250  miles  of  rock  or  gravel  and 
about  60  miles  of  paving. 


During  1920  the  state  of  Iowa  built  5  miles  of 
steel  bridges,  nearly  1  mile  of  concrete  bridges, 
and  62^  miles  of  culverts,  at  an  aggregate  cost 
of  more  than  $9,000,000. 


Expansion  of  Drawbridge  Prevents  Closing  It 

On  July  29,  following  the  intense  heat  that  had 
lasted  for  several  days,  the  steel  draw  spans  of 
the  Newark  turnpike  and  Lincoln  highway  over 
the  Hackensack  river,  New  Jersey,  were  so  length- 
ened by  heat  expansion  that  it  was  found  impos- 
sible to  close  them,  and  one  was  held  open  three- 
quarters  of  an  hour  and  the  other  several  hours, 
while  an  acetylene  torch  was  used  to  cut  off  parts 
of  the  steel  at  the  points  of  interference. 


Water   and   Sewers  For   a   Small   Town 

By  W.  A.  Hardenbergh 


Town  of  fiifteen  hundred  spends  $100,0000  for  water  works,  sewerage  and  sew- 
age treatment.    Trenching  machines  used  and  rapid  progress  made. 


That 'a  town  of  1,500  mhabitants  should  spend 
more  than  $100,000  for  construction  of  water 
works  system  and  sewers  may  not  be  unique,  but 
is  interesting  as  showing  what  a  town  of  this  size 
can  do.  The  town  in  question  is  Maiden,  N.  C, 
situated  in  the  Piedmont  section  of  the  state,  near 
the  foothills  of  the  Blue  Ridge.  It  is  an  average 
place — no  more  prosperous  than  its  neighbors.  It 
contains  three  small  cotton  mills,  only  two  of 
which  are  served  by  the  new  sewer  system.  As 
soon  as  the  sewer  and  water  mains  have  been  laid, 
the  streets  will  be  paved,  but  not  at  the  city's  ex- 
pense, for  the  state  plans  to  build  a  hard-surface 
road  through  the  main  street  of  the  town. 

The  means  adopted  for  financing  the  work  were 
not  unusual,  bonds  being  voted  and  sold  to  the 
contractor.  The  work  is  being  pushed  with  un- 
usual rapidity.  Work  was  begun  about  the  first 
of  May,  and  the  sewers  were  constructed  in  less 
than  six  weeks  and  the  sewage  treatment  plants 
are  now  under  construction,  while  the  water 
mains  were  finished  in  July. 

THE  WATER  SYSTEM 

Water  is  secured  from  deep  wells,  the  number 
of  which  will  depend  upon  the  amount  of  flow  per 
well,  which  has  not  yei  been  determined.  The 
water  will  be  pumped  electrically  into  mains  of 
lyi  inches  to  6  inches  diameter,  of  which  there 
will  be  about  24.000  feet.  An  elevated  tank  and 
tower  will  provide  storage  and  pressure,  the  tank 
being  elevated  76  feet  and  having  a  capacity  of 
100,000  gallons.  It  will  give  a  pressure  in  the  city 
of  about  60  pounds.  The  cost  of  the  system,  includ- 
ing mains,  pumps,  well,  tank,  etc.,  will  be  about 
$50,000. 

The  pipe  is  laid  and  caulked  entirely  by  hand. 
For  backfilling,  the  contractor  uses  a  plank  with 
plow  handles  fastened  thereto  and  dragged  by  a 
single  team. 


Outside  of  the  rapidity  of  the  work,  the  most 
interesting  feature  of  the  construction  is  the  use 
of  a  ten-year-old  Austin  trenching  machine  for 
doing  all  the  trenching.  As  high  as  2,000  feet  of 
trench  22  inches  wide  and  36  inches  deep  were 
excavated  in  a  day.  Outside  of  this,  little  attempt 
was  made  to  use  labor-saving  machinery,  partly 
because  of  the  smallness  of  the  job,  and  partly  be- 
cause labor  is  now  fairly  plentiful,  cheap  and  ef- 
ficient. The  use  of  the  trenching  machine  was  ren- 
dered very  desirable  by  the  dry,  hard,  red  clay 
which  it  was  almost  impossible  to  move  by  hand. 
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SEWER    SYSTEM 

Two  complete  sewer  systems  were  necessary, 
the  town  being  located  on  a  ridge.  No  storm  wa- 
ter is  carried  and  the  sewage  is  treated  in  two 
separate  plants.  If  all  the  town  were  sewered, 
three  systems  and  three  disposal  plants  would  be 
needed'  but  it  was  finally  decided  to  omit  tempo- 
rarilv  one  small  mill  village.  About  four  miles  of 
b-inc'h  and  8-inch  sewer  have  been  laid.  All  ditch- 
ing up  to  12  feet  in  depth  was  done  by  the  Austin 
trenching  machine,  but  ditches  exceeding  this 
depth  were  finished  by  hand  rather  than  change 
the  adjustment  of  the  trencher.  The  deepest 
trench  was  about  18  feet.  Some  rock  was  encoun- 
tered and  blasted.  Where  more  than  12  feet  deep, 
trenches  were  timbered.  The  clay  stood  while  dry 
almost  like  rock  but  became  like  soft  soap  and 
treacherous  when  wet.  The  cost  of  the  sewer  sys- 
tems and  disposal  plants  will  be  about  $54,000. 

Of  the  disposal  plants,  one  is  about  twice  the 
size  of  the  other.  These  are  two-story  sedimen- 
tation tanks.  The  smaller  one  is  shown  by  the  ac- 
companving  illustration.  About  20  feet  of  excava- 
tion was  necessary,  through  a  layer  of  hard,  red 
clav,  a  thinner  layer  of  black,  gravelly  clay,  fol- 
lowed bv  mud.    A  single  row  of  2x8  sheet  piling. 


hand  driven,  served  to  retain  the  banks.  A  gaso- 
line driven  diaphragm  pump  kept  the  excavation 
dry.  For  mixing  the  concrete,  an  Austin  half-bag 
mixer  was  used,  using  Lehigh  Portland  cement 
with  a  1 :2:4  mix. 

The  tanks  arc  peculiar  in  design  in  that  the 
lower  section  is  circular  while  the  upper  is  rect- 
angular. The  warping  of  the  circle  into  the 
square  was  a  rather  difficult  piece  of  form  con- 
struction. Another  peculiarity  is  that  the  vent 
areas  total  one-third  of  that  of  the  entire  top  of 
the  tanks.  The  tanks  are  to  be  covered  with  a  6- 
inch  concrete  top,  reinforced  with  half-inch  bars, 
spaced  12  inches  both  ways  in  the  large  tank,  and 
12  inches  transversely  by  24  inches  longitudinally 
in  the  small  tank. 

A  small  chamber  is  provided  at  the  tank  en- 
trance which  may  be  used  as  a  grit  chamber,  for 
which  a  clean-out  is  provided.  From  this,  the 
sewage  may  flow  in  either  direction  through  either 
or  both  halves  of  the  tank.  At  the  end  of  the  tanks 
opposite  the  entrance,  are  equalizing  pipes  con- 
necting the  two  settling  chambers.  The  settling 
chambers  allow,  with  the  present  load,  a  retention 
period  of  slightly  over  three  hours.     Large  sludge 


PLAN  AND  SECTION  ON  A  A 
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storage  space  is  provided.  The  sludge 
bed  provided  for  the  larger  tank  is  25 
feet  wide  and  50  feet  long.  A  3-foot  con- 
crete apron  is  placed  at  the  outlet  of  the 
sludge  pipe.  The  bed  wdl  consist  of  2 
feet  of  graded  gravel  drained  by  6-inch 
pipe  laterals  laid  5  feet  on  centers,  dis- 
charging into  a  10-inch  outlet  drain 
which  in  turn  discharges  into  a  small 
creek  No  secondary  treatment  is  to  be 
given  the  tank  effluents  for  the  present. 
The  work  is  being  done  by  Boyd, 
Higgins  &  Goforth,  of  Charlotte,  as  con- 
tractors, C.  D.  Goforth  at  present  acting 
as  superintendent  of  construction.  H. 
K.  Selzer  is  resident  engineer  for  the 
Carolina  Engineering  Co.,  of  Wilming- 
ton, N.  C,  who  are  the  consulting  engi- 
neers for  the  work. 
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Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Handle  and  Erect 
Girder  Spans  Without 
Special  Equipment-IV* 


With  locomotive  cranes,  derrick  cars  and 
wrecking  cars. 


Highway  girders  of  any  k-ngth  may,  when 
equipment  is  available,  be  very  advantageously 
erected  under  most  ordinary  conditions  by  loco- 
motive cranes,  derrick  cars  and  wrecking  cars. 
One  or  two  cranes  or  cars  can  handle  the  girders 
according  to  their  position  and  weight. 

Locomotive  cranes  of  from  10  to  50  tons  capac- 
ity with  booms  25  to  75  feet  long  are  found  in  the 
equipment  of  almost  every  large  general  contrac- 
tor, and  may  therefore  be  often  available  for 
rental  by  smaller  contractors  in  the  neighborhood 
who  do  not  possess  them.  Locomotive  cranes  are 
mounted  on  standard  or  broad-gauge  railroad 
trucks,  on  traction  wheels  with  wide  flat  surfaces, 
and  on  caterpillar  traction.  The  first  can,  of 
course,  be  used  only  where  railroad  tracks  are 
convenient,  the  second  can  be  used  on  any  smooth, 
level  highway  or  on  track  planks  properly  laid  in 
advance,  even  over  soft  ground,  and  cranes 
mounted  on  caterpillar  traction  can  go  almost  any- 
where, even  up  steep  inclines  and  over  soft  or 
very  rough  ground,  with  or  without  roads. 

Certain  types  of  trenching  and  backfilling  ma- 
chines are  substantially  equivalent  to  locomotive 

•Part    I. — Transportation    to    site    and    erecting   by    steam 

protrusion   was   published  July  3. 
Part  II. — Erection  by  cribbing,  jacking,  rolling  and  skid- 

fiiiic:  was  published  July  30. 
Part    III. — ^'ith    fixed    and    moveable    derricks   wis   pub- 

liEh.-d   August   6. 


cranes  and  may  be  used  in  the  same  way  for 
bridge  erection,  but  are  usually  of  smaller  capacity 
and  therefore  only  able  to  handle  spans  of  mod- 
erate weight.  Generally,  however,  they  are 
mounted  on  caterpillar  traction  and  thus  have  a 
wide  area  of  availability  without  the  necessity  for 
railroad  tracks  or  the  special  preparation  of  roads. 

Bridges  over,  or  immediately  adjacent  to,  rail- 
road tracks  very  often  can  be  erected  by  the  der- 
rick cars  owned  by  the  railroads  and  by  the  larger 
bridge  contractors,  or  by  the  wrecking  cars"  owned 
by  most  railroads,  provided  the  owners  are  will- 
ing to  rent  them  at  the  required  time  for  a  reason- 
able price.  Both  derrick  cars  and  wrecking  cars 
are  built  for  extremely  heavy  service  and  often 
have  capacities  up  to  100  tons  or  more.  Derrick 
cars  have  longer  booms  than  wrecking  cars,  gen- 
erally from  30  to  65  feet,  and  are  often  provided 
with  a  pretty  full  erection  equipment,  including 
air  compressor  for  pneumatic  riveting,  and  are 
suitable  for  handling  the  longest  and  heaviest 
girders  shipped,  for  which  purpose  they  are  espe- 
cially designed.  The  wrecking  cars  have  a  much 
shorter  reach,  but  can  handle  heavy  loads. 

All  of  the  above-mentioned  equipment  serve 
essentially  as  moveable  boom  derricks,  and  when 
available  are  very  rapid,  convenient  and  efficient 
for  loading,  unloading,  shifting  and  erection  into 
position  not  only  the  girders,  but  also  the  floor 
beams,  stringers  and  any  other  heavy  members  of 
the  structure.  They  are  also  convenient  for  bring- 
in"-  heavy  girders  a  considerable  distance  from 
the  storage  yards  to  the  site,  as  is  frequently 
necessary  in  short  intervals  when  the  tracks  can 
be  used  between  trains.  In  such  cases,  or  for 
handling  the  girders  at  the  site  when  they  are  very 
heavy  two  locomotive  cranes  or  cars  may  be  used, 
one  at  each  end  of  the  girder  with  the  girder  sus- 
pended between  them  on  the  center  line  of  their 
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track  or  offset  a  short  distance  from  it  by  swinging 
the  booms,  but  great  care  must  be  taken  in  the 
latter  case  not  to  swing  the  girder  far  enough  to 
threaten  the  stability  of  the  cars  or  locomotive 
cranes,  which  are  easily  overturned  with  litth- 
warning  when   the   ini>ment  becomes   too   great. 

The  bridge  at  Deal  Lake,  Asbury  Park,  N.  J., 
consisted  of  fifteen  42-foot  plate  girder  highwax 
spans,  each  girder  weighing  a  little  less  than  10 
tons.  They  replaced  old  lattice  girder  spans  on 
the  same  substructure  that  were  removed  by  a 
derrick  cat,  consisting  of  a  stiff-leg  wooden  der- 
rick with  hoisting  engine  and  steam  boiler 
mounted  on  a  flat  car.  a  device  that  may  readily 
be  improvised  by  any  contractor.  As  the  succes- 
sive girders  were  remo\ed  and  lowered  to  the  bot- 
tom in  the  shallow  water  alongside  the  pier  the 
same  derrick  car  set  the  plate  girders  in  place, 
advancing  from  span  to  span  as  the  work  pro- 
gressed and  thus  permitting  the  steel  work  to  be 
rapidly  assembled  ready  for  completion  by  the 
field  riveters. 

The  plate  girder  bridge  at  Wells  River,  Vt., 
although  for  railroad  traffic,  corresponded  in  gen- 
eral type  to  heavy  street  bridges  and  the  method 
of  handling  it  would  suffice  for  the  latter  wherever 
locomotive  cranes,  derrick  cars  or  their  equivalent 
could  be  readily  ol)tained. 

The  Wells  River  bridge  had  a  single  track  deck 
plate  girder  span  36  feet  8  inches  long  that 
weighed  15  tons  as  delivered  on  a  fiat  car  at  the 
site,  shop-riveted  up  complete  with  cross  bracing 
and  laterals.  It  was  handled  by  the  bridge  build- 
er's regular  steel  derrick  car,  which  first  bodily 
removed  the  old  Howe  truss  structure  previously 


carrying  the  railroad  track  across  the  highway. 
Having  lifted  the  trusses  and  floor  system  entire 
by  means  of  bridles  attached  to  the  lower  chords 
at  panel  points,  the  car  removed  it  a  short  dis- 
tance away  from  the  crossing,  deposited  the  old 
superstructure  on  the  ground,  returned  to  the  flat 
car  on  which  the  new  plate  girder  span  was  re- 
ceived, unloaded  it,  carried  it  to  the  site  and  swung 
it  to  position  by  practically  continuous  opera- 
tions, thus  completing  the  replacement  of  the  su- 
perstructure with  a  minimum  of  delay  or  hand 
labor. 

The  highway  bridge  over  the  railroad  tracks 
at  Chelsea,  Mass.,  was  originally  constructed  with 
three  wooden  Howe  trusses  that  were  replaced 
without  interrupting  traffic  by  a  130-ton  steel 
span  with  five  main  girders  from  about  76  to  84 
feet  in  length.  The  replacement  of  the  old  super- 
structure by  the  new  one  on  the  old  substructure 
was  effected  without  interrupting  the  railroad  or 
highway  traffic  by  a  heavy  standard  derrick  car 
belonging  to  the  contractors,  the  American  Bridge 
Co.,  which  was  operated  at  low  level  on  the  regu- 
lar railroad  tracks  at  intervals  between  trains. 

Traffic  being  diverted  to  the  west  half  of  the 
bridge  the  floor  of  the  east  half  was  removed,  the 
derrick  car  lifted  the  old  truss  from  the  substruc- 
ture and  carried  it"  away,  then  returning  erected 
the  new  center  girder  and  the  two  side  girders  in 
their  proper  positions,  assembled  the  floor  beams 
and  bracing  to  them  and  the  floor  was  laid,  per- 
mitting the  traffic  to  be  diverted  from  the  west  to 
the  east  side  of  the  bridge,  after  which  the  re- 
mainder of  the  old  floor  was  removed,  the  der- 
rick car  took  down  the  old  center  and  west  trusses 
and  erected  the  remaining  two  plate  girders,  the 
floor  beams,  and  the  remaining  bracing,  enabling 
the  west  half  of  the  floor  to  be  laid  and  completing 
the  new  superstructure. 

In  handling  heavy  girders  with  locomotive 
cranes,  derrick  cars  and  other  equipment  of  tVie 
same  type  it  must  always  be  remembered  that  the 
stability  of  the  derrick  is  of  vital  importance  and 
that  it  varies  directly  with  the  height  of  the  boom, 
being  maximum  when  the  latter  is  topped  up  high- 
est, and  the  least  when  it  is  extended  horizontal. 
When  the  derrick  is  mounted  on  a  turntable,  as 
in  the  case  of  locomotive  cranes,  the  angle  the 
boom  makes  with  the  track  is  immaterial,  because 
the  counterweight  moves  with  it,  but  in  the  der- 
rick car  and  the  other  types  of  equipment,  the 
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is  disproportionate  to  all  other  trades  and  other 
cities  and  should  be  reduced  to  $10  per  day  or  less. 


ERECTING    23 -TON    PLATE    GIRDER    FROM  LOW 
LEVEL    TRACKS 

counterweight,  usually  consisting  of  the  whole 
car,  remains  stationary  and  its  stability  is  least 
when  the  boom  is  at  right  angles  to  the  track.  In 
nearly  all  cases  the  stability  can  be  increased  by 
anchoring  the  truck  or  car  to  the  track  with 
clamps,  chains  or  other  devices  and  in  special 
cases  extra  heavy  loads  can  be  handled  in  the 
given  position  by  guying  or  bracing  the  car  or 
the  frame  from  which  the  boom  is  operating. 


Eliminating  Prohibitory  Wages  in  Dallas 

Exorbitant  demands  of  bricklayers,  plasterers 
and  plumbers  have  necessitated  a  stoppage  of 
building  construction.  The  city  subjected  to  the 
highest  scales  reported  from  many  high-priced 
cities. 

For  the  purpose  of  bringing  about  a  reduction 
in  wages  being  paid  bricklayers,  plasterers  and 
plumbers  in  Dallas,  contracting  firms  and  individ- 
uals who  have  buildings  under  construction  or 
contemplated  were  requested  by  the  Chamber  of 
Commerce  to  cease  operations  until  such  time  as 
a  reasonable  adjustment  in  the  wages  of  the  three 
crafts  mentioned  is  effected. 

A  resolution  setting  forth  the  views  of  the 
chamber  was  adopted  at  a  meeting  which  was 
called  at  the  request  of  persons  engaged  in 
building  and  also  in  compliance  with  the  wishes 
of  the  General  Contractors'  Association  of  Dallas. 
About  100  business  men  attended. 

According  to  reports  from  eighteen  principal 
cities  in  the  country  relative  to  wage  scales,  the 
scale  for  bricklayers  is  higher  in  Dallas  than  in 
any  other  city  mentioned  except  Fort  Worth  and 
that  in  the  other  two  crafts  the  scale  is  higher  in 
Dallas. 

The  plumbers  have  stated  individually  to  their 
various  employers  that  they  would  be  glad  to  ac- 
cept the  requested  cut  of  $1  a  day,  but  at  their 
regular  meeting  on  Monday,  August  1,  the  busi- 
ness agent  did  not  allow  the  question  of  the  re- 
duction to  be  brought  up  on  the  floor. 

The  present  rate  of  $12  for  bricklayers  and  plas- 
terers and  $11  for  plumbers  has  discouraged 
building  and  many  contracts  await  assurance  of 
lower  wages.  During  the  war  the  plumbers'  pay 
was  increased  from  $6  to  $11  a  day  and  a  contract 
made  with  the  union  to  maintain  it  until  August 
14,  1922,  modified  by  a  verbal  agreement,  now  re- 
pudiated by  the  union,  to  make  reductions  when 
conditions  approached  normal. 

At  the  meeting  of  contractors  all  expressed  the 
opinion  that  the  bricklayers'  wage  of  $12  a  day 


The  action  of  the  Dallas  Chamber  of  Commerce 
is  commendable.  It  is  high  time  that  the  long- 
suffering  builders  and  constructors  who  repre- 
sent the  second  largest  interest  in  this  country, 
should  be  permitted  to  resume  their  activities  on 
which  the  prosperity  and  progress  of  the  nation 
depends  more  than  on  any  other  factor,  with  the 
possible  exception  of  direct  food  production. 

In  the  war  emergency  construction  interests 
were  very  largely  declared  non-essential  and  heav- 
ily discriminated  against ;  wherever  they  were 
permitted  a  measure  of  activity  they  were  sad- 
dled with  huge  handicaps  of  totally  unnecessary 
and  unjustified  excess  costs  of  wages  initiated 
and  fostered  for  political  purposes,  that  have 
proved  an  almost  overwhelming  handicap  and 
are  still  keeping  the  whole  country  far  behind  in 
the  international  race  for  readjustment. 

While  the  whole  country  has  suffered  from  the 
waste  and  derangement  of  war  and  the  extrava- 
gance of  post-war  conditions,  only  the  profiteers 
and  laborers  have  escaped  its  heavj-  burdens  and 
have  actually  profited  by  the  adverse  conditions 
and  reaped  a  huge  selfish  harvest  from  the  neces- 
sities and  misfortunes  of  their  neighbors. 

Now  that  the  whole  country  has,  in  effect,  gone 
into  liquidation,  its  merchants,  financiers,  invest- 
ors and  industries  have  accepted  their  losses  and 
reduced  prices  to  a  more  reasonable  level,  labor 
alone  insolently  demands  not  only  its  outrageous 
extreme  price,  but  in  many  cases  calls  for  still 
greater  increases,  retains  a  considerable  degree  of 
the  inefficiency  encouraged  by  war  conditions, 
and  in  many  cases  deliberately  soldiers  on  the 
job  in  order  to  prolong  the  small  amount  of  in- 
evitable work  and  thus  add  yet  more  to  the  unit 
costs  which,  in  many  cases,  are  still  three  or  four 
times  as  great  as  the  pre-war  rates. 

It  is  plain  that  prosperity  cannot  be  generally 
attained  until  wages  take  their  fair  share  of  re- 
duction and  labor  becomes  reliable  and  efficient. 
Men  or  unions  that  are  demanding  steep  prices 
when  their  necessities  are  reduced  at  the  price 
of  great  loss  and  business  depression  should  be 
summarily  dealt  with  and  if  it  needs  a  long  bread- 
line and  stern  measures  to  convince  them,  the 
sooner  they  are  attained  the  better.  It  is  to  be 
sincerely  hoped  that  in  every  place  where  wages 
are  disproportionate  and  where  labor  is  not  amen- 
able to  reasonable  and  honest  arrangement,  meas- 
ures will  be  taken  similar  to  those  in  Dallas,  and 
all  construction  stopped  short  until  a  satisfactory 
basis  can  be  established  and  maintained. 


^  A  90-ton  Marion  steam  shovel  in  a  quarry  at 
Carlton,  Cal.,  has  .special  safety  equipment.  The 
boom  gears  are  enclosed  by  removable  sheet  iron 
guards ;  stairways  on  each  side  of  the  boom  give 
access  to  all  parts  of  it  when  in  operation,  and, 
like  the  runways  and  openings  on  the  sides  of  the 
cab,  are  protected  by  handrails,  so  that  all  the 
fast-moving  and  hazardous  machinery  is  inac- 
cessible to  personal  contact.  Such  precautions 
not  only  reduce  danger  of  accidents,  but  preserve 
the  machine  and  expedite  and  increase  its  work. 
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Recent  Legal  Decisions 


ESTOPPEL  BY  DELAY  TO  OBJECT  TO  PAVING 
ASSESSMENT 

In  an  action  to  have  a  lien  for  a  paving  assess- 
ment adjudged  invalid,  it  was  held.  Johnston  v. 
City  of  Hartford  (Conn.),  113  Atl.  '272>,  that  it 
was  the  plaintiffs'  duty,  if  they  had  intended  to 
object  to  the  improvements,  to  use  all  means  in 
their  power  to  prevent  the  making  or  execution 
of  the  contract  for  paving.  This  they  did  not  do. 
They  stood  by  in  silence  and  acquiescence  during 
a  year,  and  permitted  the  contract  to  be  made,  the 
work  to  be  completed,  the  assessment  laid,  and 
the  city's  portion  of  it  to  be  paid,  meanwhile  re- 
taining all  the  benefits  of  the  improvement.  Ii 
was  held  that  the  plaintiffs,  by  their  conduct,  had 
estopped  themselves  from  attacking  the  validity 
of  the  assessment  and  lien. 


ORDINANCE    AGAINST    INCREASING    SIZE    OF    WOODEN 
BUILDINGS     IN     CITY     HELD     REASONABLE 

The  Elaine  Supreme  Judicial  Court  holds.  City 
of  Lewiston  v.  Grant,  113  Atl.  181,  that  an  ordi- 
nance of  the  city  of  Lewiston,  adopted  pursuant 
to  statutory  power,  and  providing  that  no  wooden 
building  standing  on  any  lot  within  prescribed 
limits  shall  be  repaired  or  altered  so  as  to  increase 
its  present  height  or  size,  is  not  unreasonable  in 
its  purpose  to  diminish  fire  hazard,  is  clearh^  with 
in  the  police  powers  of  a  city  or  town,  and  is  not 
in  conflict  with  any  constitutional  provision.  "The 
added  height  or  size  of  wooden  buildings  in  a 
congested  portion  of  any  city  or  town  may  have 
a  material  effect  upon  the  danger  of  extensive 
conflagrations  and  the  hazard  to  surrounding 
property." 


CONSTRUCTION    OF    GUARANTY    AS   TO    MAINTENANCE 
BY     CONTRACTOR     IN     PAVING    CONTRACT 

A  city  sued  an  asphalt  company  and  its  bond- 
ing company  for  damages  arising  out  o'  a  pavirs; 
contract,  in  which  the  contractor  guaranteed'. 
"That  the  pavement  laid  shall  be  of  such  mate- 
rial and  with  such  workmanship  that  the  pave- 
ment shall  be  and  remain  in  good  repair  and  free 
from  all  settlements,  defects  and  damages  due 
to  the  use  of  defective  material  and  workmanship 
or  the  proper  use  of  the  street  as  a  roadway  or 
the  action  of  the  elements  for  the  full  torm  of 
ten  3-ears,"  with  an  additional  provision  as  to  the 
repair  of  disintegration.  This  guaranty  was  sub- 
stantially repeated  in  the  bond.  On  appeal  from 
a  judgment  for  the  cit}-,  the  defendants'  counsel 
said  that  the  only  question  presented  was  the 
meaning  of  the  words  "or  the  proper  use  of  the 
street  as  a  roadway  or  the  action  of  the  elements. ' 
The)'  argued  that  the  contract  and  bond  simply 
insured  the  character  of  the  material  and  work- 
manship furnished  by  the  company,  and  that  as 
the  trial  court  found  in  their  favor  on  these 
matters  they  were  entitled  to  prevail.  The  Kan- 
sas Supreme  Court  holds.  City  of  Leavenworth 
V.  Green  River  Asphalt  Co.,  196  Pac.  1091,  on 
the  authority  of  Kansas  City  v.  Hanson,  60  Kan. 
833,  58  Pac.  474,  that  the  contract  and  bond  guar- 


anteed the  pavement  for  ten  years  only  as  to  the 
character  and  workmanship  furnished  by  the  con- 
tractoi.  The  fact  that  certain  repairs  were  made 
by  the  contractors  some  nine  3'ears  after  the  com- 
pletion of  the  work  did  not  estop  them  from  main- 
taining this  defense.  Judgment  for  the  plaintiff 
was  therefore  reversed,  with  directions  to  enter 
judgment  for  the  defendants. 


SUIT    TO     ENJOIN     SEWER     ASSESSMENT     BARRED     BY 
DELAY 

The  Oklahoma  Supreme  Court  holds,  Wood- 
ward V.  City  of  Tulsa.  196  Pac.  683,  that  under 
section  471,  Rev.  Laws  1910,  an  action  to  enjoin 
assessments  levied  to  paj-  certain  tax  warrants  is- 
sued for  the  construction  of  sewers  in  the  cit}-  of 
Tulsa  and  to  cancel  said  tax  warrants  on  the 
ground  that  the  estimates  for  the  work  were 
fraudulently  made  by  the  contractor  and  the  city 
officials,  where  the  city  acquired  jurisdiction  by 
proper  proceedings  to  construct  the  sewers,  can- 
not be  maintained  after  the  expiration  of  60  days 
from  the  passage  of  the  ordinance  making  the 
final  assessment,  the  period  within  which  the 
statute  provides  suit  to  set  aside  an  assessment 
must  be  brought.  The  estimation  of  the  items 
making  up  the  different  kinds  of  work  done  in 
excavating  the  sewer,  if  done  incorrectly  and 
fraudulently,  was  an  irregularity  and  did  not  go 
to  the  jurisdiction  of  the  city  in  levying  the  as- 
sessment or  in  issuing  the  warrants  or  certificates, 
and  to  have  been  taken  advantage  of  must  have 
been  by  action  brought  prior  to  the  expiration  ot 
the  t>0-day  period  provided  in  the  statute. 


TIME     FOR     PROTEST     AS     TO     MATERIAL     USED     IN 

WORK— EVIDENCE     AS     TO     SUFFICIENCY 

OF    MATERIAL 

Where  road  work  was  inspected  from  time  to 
time  while  it  was  in  progress  by  the  county  com- 
missioner in  whose  district  the  road  was  situated 
and  who  was  by  law  ex-officio  road  commissioner 
therein,  and  no  objection  was  made  by  him  to  the 
character  of  the  material  used  in  the  construction, 
the  Washington  Supreme  Court  holds.  Brown  v. 
Benton  County,  197  Pac.  7,  that  if  materials  were 
to  be  protested  good  faith  required  that  the  pro- 
test be  made  at  the  time  of  the  inspection. 

The  evidence  in  the  case,  which  was  against 
the  count}'  for  balance  due  on  the  contract,  was 
held  by  no  means  convincing  that  the  material 
used  for  binding  purposes  was  defective  Or  un- 
satisfactory in  the  sense  that  it  would  under  no 
circumstances  serve  the  purpose  for  which  it  was 
intended.  Both  the  contractor  and  the  engineer 
testified  that  it  was  as  good  as  any  that  could  be 
obtained  in  the  vicinity  of  the  road,  and  fully 
equal  to  that  which  the  county  afterwards  caused 
to  be  ])laced  thereon.  They  stated  that  it  did  not 
pack  firmh'  under  traffic  without  sufficient  mois- 
ture ;  and  that  the  county  secured  a  better  result 
because  they  applied  it  at  a  more  favorable  sea- 
son.   Judgment  for  the  plaintiff  was  affirmed. 


August  20.  1921 
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NEWS  OF  THE  SOCIETIES 


Aua.  23-25— AMEPaCAN  ASSOCIA- 
TlOiN  OF  PAKK  SUPERINTEND- 
ENTS Annual  meeting.  Detroit. 
Mich  Secretar.v,  EmmeC  P.  Grittin. 
Superintendent      o£      Park,      East      at. 

^°Aiilust  ■  29-30— INDIANA  BUILD- 
ING TK.\DES  COUNCIL,  Hammond, 
Ind.  Henrv  Gabler.  Secretary,  436 
Sumner    St..    Hammond.    Ind. 

Aug.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  ASSOCIA- 
TION. Annual  meeting.  Flint.  Micli. 
Sept.  «-10— INTERN.A.TIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. Colorado  Springs,  Colo. 
Secretary,  C.  R.  George,  Houston. 
Texas. 

Sept.  12-20  —  AMERICAN  INSTI- 
TUTE OF  MINING  .\ND  METAL- 
LURGICAL ENGINEERS.  Wilkes- 
barre.    Pa. 

Sept.  13-18 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gittord^  715  Tre- 
mont  Temple.  Boston,  Mass. 

Sept.  1«-21 — RO.-VDM.VSTERS'  AND 
MAINTENANCE  OF  WAY  ASSOCIA- 
TION OF  AMERICA.  Chicago,  111. 
Secretary.  P.  J.  McAndrews,  C.  &  N. 
W.    Ry.,    Sterling,    III. 

September  19-24  —  ASSOCIATION 
OF  IRON  AND  STEEL  ENGINEERS. 
La    Salle    Hotel,    Chicago,    III. 

Sept.  2«-30 — ILLUMINATING  EN- 
GINEEIUNG  SOCIETY.  Rochester, 
N.  Y.  Illuminating  Engineering  So- 
ciety, Chicago  Section,  Chicago  with 
National. 

Sept.  28  (10  days) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-flrst  Regiment  Armory,  New  York 
City. 

October — IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventth  annual  meeting, 
Omaha,  Neb.  Secretary,  Jack  J.  Hin- 
raan,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  5-7— SOCIETY  OF  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.     Springfield,   Mass. 

Oct.  1-15 — LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  11-14 — INTEKNATION.A.L  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building.  Denver, 
Colo. 

Oct.  24-28 — AMERIC.'^^N  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'^. 
Annual  convention.  Southern  Hotel, 
Baltimire.  Md.  Secretary.  Charles 
Carroll    Brown,   Valparaiso.    Ind. 

Oct.  31-N»T.  5 — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary, 
James  F,  Morgan.  Devonshire  St., 
Boston. 

N«v.  14-18— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New  York   City. 


North    Carolina    State   Highway    Com- 
mission. 

McChiskey,  Jr.,  W.  J.,  has  been  ap- 
pointed   assistant    division    engineer    by 
—      the   West  Virginia  State  Highway  De- 
lias been  appointed  with  A.  P.  Davis  as    partinent.   . 

chairman.  Present  plans  are  to  make  Spooner,  W.  C,  has  been  appointed 
tins  assembly  a  three  days'  session,  start-  superintendent  of  highways  of  Duval 
mg  between  ttie  middle  and  latter  part    county,  Fla, 


ot  January.  In  general,  one  day  will  be 
given  to  special  meetings  of  the  execu- 
tive boards  of  member  organizations 
and  committees  of  the  American  Engi- 
neering Council.  One  day  will  be  given 
to  the  sessions  of  the  American  Engi- 
neering Council  and  at  least  one  day 
will  be  given  to  the  discussion  ol  some 
special  .topics  sucli  as  elimination  of 
waste,   licensing   of   engineers,   tne   na- 


Ross,  F.  E.,  has  been  appointed  city 
engineer  of  Jefferson  City,  Mo. 

Dambach,  W.  N.,  is  now  with  the 
Larlem  Engineering  Co.,  Pittsburgh, 
Pa.,  in  the  capacity  of  vice-president. 

Sims,  Frank  F.,  has  opened  offices  for 


the  practice  of  industrial 


1306    L. 
Wash.  ■ 
Downie, 


I  engineering  at 


C.     Smith    building,     Seattle, 

.  r  ,     •?;■  ^^■'   '''^^   ^^^"   appointed 
tional    department   of    public    works   or    tester  of  building  materials  for  the  Wel- 
""  '     '■           '   ■                       '3"d  Ship  Canal  at  Merritton    Ont 

Crocker^  Herbert  S.,  has  reopened  his 
office  in  Denver.  Colo. 

W.  J.  Young  has  been  made  chief  en 
gineer  of   the   Standard   Lime  &   Stone 
Co    and  of  the  Washington  Lime  Co.,  of 
Baltimore,  Md. 

Reid  &  Mil  ford  have  opened  a  new 
office  at  Fourth  street  and  Western  ave- 
nue. Los  Angeles,  Cal. 

Edgar  T.  Wheeler  now  has  his  offices 
at  402  Los  Angeles  Railway  building 
Los  Angeles,   Cal. 

Gillespie,  Richard  H..  died  at  White 
Lake,  N.  Y.,  on  July  l;>. 


some  other  subject  of  equal  importance 
to   tiie   engineering  protession. 

On  the  question  ol  licensing  of  engi- 
neers It  is  contemplated  that  council  s 
licensing  committee  will  be  able  to  sub- 
mit a  complete  report  to  the  board.  Li- 
censing had  become  such  a  very  impor- 
tant subject  with  engineers  that  the  ex- 
ecutive board  instructed  its  committee 
to  proceed  with  hearings  on  this  sub- 
ject as  a  basis  for  further  reviewing 
and  changing  the  model  licensing  law. 
It  is  contemplated  that  the  Committee 
on  Classification  of  Engineers  will  re- 
port its  recommendations  to  the  coun- 
cil at  the  ne.xt  meeting. 

THK      CO.\.\KCTICUT      SOCIETY      OF 
CIVIL,    ENGINEERS 


Ga 


Knodcl,  E.  C,  died  July  15  in  Atlanta, 

I. 

.Andrews.^John  S.,  of  Seattle,  Wash., 


The  annual   summer  outing  was  held    ^''"'  July  IT  at  the  age  of  fifty. 


-August  9,  at  Double  Beach,  Conn.,  on 
Long  Island  Sound,  about  9  miles  from 
New  Haven,  whence  the  members  and 
guests  journeyed  by  automobiles.  There 
was  a  baseball  game  between  Hartford 
ann  New  Haven  teams,  swimming  and 
running  races,  and  other  sports,  and  a 
shore  dinner  was  served.  A  short  busi- 
ness meeting  was  held  at  which  new 
members  were  elected. 


Oliveras.  .Adolpho,  died  in  Santa  Mon- 
ica, Cal..  at  the  age  of  sixtv-six  years, 
on  July  ,3.  -^         ' 

Hanson. 
W; 


Joseph,     died 
recentlv. 


in     Tacoma, 


INDUSTRIAL  NOTES 


PERSONALS 


The  Bingeii  Brick  Manufacturing 
Co.,  Bethlehem.  Pa.,  has  been  incorpo- 
rated   with   Mahlon   Ritter  at   its   head 


Briggs,  B.  A.,  is  now  with  the  Colo- 
rado State  Highway  Department. 

Morse,  W.  C,  has  opened  offices  in 
Seattle,  Wash.,  where  he  will  engage  in 
general    engineering-contracting    work. 

Shaw,  Arthur  M.,  will  superintend 
the  design  and  construction  of  a  com- 
plete sanitary  sewer  in  San  Pedro,  Sula, 
Honduras,  C.  A. 


G.  J.  Fink  is  now  on  the  technical 
staff  of  the  chemical  department  of  the 
National  Lime  Association,  Washing- 
ton. D.  C.       . 

The  .Allied  Machinery  Co.  of  Amer- 
ica, .51  Chambers  street.  New  York 
City,  has  been  appointed  foreign  repre- 
sentative for  the  Universal  Crane  Co., 
Cleveland,  Ohio. 


The     Eicon 


died  July  18  of  heart  trouble  at  Olney 

Smith,    Herschel    C,    has    been    ap- 
pointed assistant  professor  of  highway 
engineering   and   highway    transport    at 
the  University  of  Michigan. 
„  .  McGrath,  J.  K.,  is  now  division  engi- 

of    the    American    Engineering     neer  with  the  West  Virginia  State  High- 
il  of  the  Federated  .American  En-     way  Department. 

Briggs,  B.  A.,  is  now  connected  with 
the  Colorado  State  Highway  Depart- 
ment. 

Stringfellow  is  a  new  member  of  the 
Alabama    State    Highway    Commission. 

Limerich,  R.  C,  has  been  appointed 
state  highway  engineer  of  Arkansas. 

Middleton,  Ellis  G.,  is  now  with  the 
West  Virginia  State  Highway  Depart- 
ment 

Pridgen,  J.  B.,  has  been  appointed  en- 


5°f!y^?°^V.°LWashirigto„,Ind.,    op;n;:d  ,^  in^ST^  C^,  tl 


will  engage  in  general  contracting  and 
engineering,  specializing  in  elevating 
and  conveying  equipment. 


AMEKICAN     ENGINEERING 
COUNCIL, 

The   next    meeting    of    th^   executive 
board       -      •        ■         ■  _      .         . 

Counc 

gineering  Societies  will  be  held  at  the 
Cosmos  Club.  Washington,  on  Septem- 
ber .30.  The  most  important  business 
coming  before  this  meeting  will  be  the 
election  of  a  president  to  succeed  Her- 
bert Hoover,  who  resigned  after  he  be- 
came Secretary  of  Commerce.  Special 
attention  will  be  given  the  plans  for  the 
Engineering  .Assembly,  extension  of 
Employment  Service,  question  of  licens- 
ing and  registration  of  engineers. 
The  engineering  assembly   committee 


The  firm  of  Batchelder  &  Scales  has 
been  organized  at  35  West  27th  street, 
Indianapolis,  Ind.,  for  the  purpose  of 
conducting  a  general  architectural  and 
structural  engineering  business. 

Norman  J.  Warren  has  been  appointed 
general  manager  for  the  Dominion 
Bridge  Co..  Ltd.,  and  will  have  his 
headquarters  at   Montreal. 


E.  W.  Verity,  Jr.,  has  been  appointed 
construction  manager  with  headquar- 
ter'^ in  New  York  City,  for  .Admiral 
&  Co.  Carl  H.  Sanbord  was  made  New 

gineer  in  charge  of  constructionby  the    f^rftLZlnXfr   "''   ''=^'^"^" 
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New   Appliances 

Describing  New  Machinery.   Apparatus.  Materials  and  Methods  and  Recent  Interesting  Installations 


ELECTRIC    VACUUM    STREET 
SAVEEPER 

The  Ohio  Municipal  Equipment  Co., 
after  several  years'  experimenting,  has 
developed  a  machine  that  is  now  being 
offered  to  municipalities  in  two  standard 
sizes,  viz.,  of  S-foot  0-inch  and  4-foot 
6-inch  sweeping  widths. 

All  operations  are  by  electricity,  which 
is  trenerated  on  the  machine,  this  includ- 
ing power  to  propel  the  machine,  operate 
tlie  exhausters  and  manipulate  the  re- 
volving brush.  There  is  a  separately 
controlled  motor  for  each  service,  so 
that  the  suction  at  the  point  of  pick-iip 
and  pressure  at  the  back  of  the  brush, 
which  are  created  by  the  exhauster,  can 
be  regulated  to  suit  the  condition  of  the 


Tires,    2c.    per    mile |^ 

Repairs,    2c.    per    ""'«■  v  iV/nnn 

Interest   on    list   price   of   S14,uuu 

at  5%,  assuming  300  worltins 

davs  of  16  hours  per  day;  for 

8    days ViVnnn 

Depreciation,  10%  on  $14,000 
assuming    300     working     days     ^ 

of    16    hours     -•■*•' 

Brush  renewals,  assuming  1 
fibre  brush  lasts  86  hours— 
— 12    days   of    S    hours ■^■"o 

Cost  per   8   hours   work,   total.  .$21.17 
Area    swept    in    S    hours,    assuming    5 
miles     per     hour     and     8     ft.     6    in. 
sweeping    width,    area    cleaned    in    i 
hours  =  approximately  200,000  sq.   yds. 
Cost   per    1.000    sq.    yds.    cleaned 
200,000 
= =    200   costing   $21.17 

1,000 
10  2/3    c.    per   l-.OOO   sq.    yds.    cleaned. 


D. 
K. 
F. 
G. 
H. 
J. 

K. 

L. 
M. 
N. 
O. 

P. 

R. 

S. 
T. 

TJ. 
V. 

W 
X. 

Y. 


Exhauster. 

Electric    motor   driving   brush. 

Vertical  revolving  brush. 

Electric    controller. 

Steering  wheel  pillar. 

Flexible  flange  around  brush  eas- 
ing. 
Removable   container. 

Refuse    outlet    pipe. 

Outlet    pipe    valve. 

Clamping    device    tor    containers. 

Handle  for   brush   lifting  mechan- 
ism. 

Handle   for   screen   agitator. 

Motor    equipped    driving    wheels. 

Man   hole    to    separator    chamber. 

Inspection   cover    for    outlet   from 
exhauster   screen. 
Flange   of   removable   screen. 
Suction    and    intake    pipes    to    sep- 
arator   and    exhauster. 

,  Blow   pipes  to   brush  casing. 
Door    to    spare    container    recep- 
tacle. 
Main  separator. 

Main    revolving   brush. 


The  Orangeville  Brick  &  Shale 
Products  Co.,  Orangeville,  Ohio,  has 
been  incorporated  for  the  purpose  of 
brick  manufacture. 


Clarence  V.  Brown  has  been  ap- 
pointed receiver  of  the  Universal  Util- 
ities Corporation  at  Alpena,  Mich. 

J.  S.  Molloy  is  the  mill  manager  of 
the  Centerville  Gypsum  Co.,  Centerville, 
Iowa 


Fred  M.  Randall  has  been  elected 
president  of  the  National  Cement  Co.,  of 
Detroit,  Mich. 


ELECTRICALLY    OPERATED    VACUUM   STREET    SWEEPER 

street,  as  can  also  the  speed  of  revolu-  Description      of      il/oc^iinc— Chassis, 

tion  of  the  brush.  built  under  license  of   Church   Balance 

The  points  of  advantage  claimed  for  Gear    Co.     Electric   power   plant   com- 

this  sweeper  are  ■  prises  internal  combustion  motor  direct 

It  works  rapidly  and  without  dust.  coupled   to   specially   designed   dynamo. 

Street  sprinkling  and  flushing  are  en-  carried  at   front  end   of    chassis       1  lie 

tirely   eliminated.  propelling  motors  are  built  into  the  disc 

No  dirt  or  refuse  is  handled  by  the  steel  wheels  and  thus  totally  protected 

exhauster  from  dust  and  water.     The  controller  is 

The  machine  does  not  dump  dirt  on  mounted    in   a    position   convenient    tor 

the  streets  or  visit  the  dump.  the   driver   and   all   control   meters   are 

It   sweeps  at   3   to   5   miles   an   hour  in  his  view.    All  parts  of  driving  mech- 

and  travels  12  to  15  miles  to  and  from  anism   and   controls   are   accessible   tor 

the  working  area.  adjustment  and  repairs.                         . 

It  is  quiet  in  .operation,  handsome  in  The    brush    and    pick-up    mechanism 

appearance,   sanitary  and   hygienic.  are  placed  behind  the  rear  wheels,    ihe 

The  streets  of  Columbus,  O.,  are  be-  brush    can    be    removed    and    replaced 

ing  swept  with  it  every  day  and  demon-  without  dismantling  any  other  units  ot 

strations  have  been  made  in  neighboring  the    chassis.                                                 . 

towns.  All   the   street   refuse   is   collected   in 

Operating  Costs— Bzsed  on  a  $14,000  the  large  separator  and  then  gravitates 

list  price  of  an  8-foot  6-inch  sweeper,  to    the    removeable    containers    at    the 

machine  operating  5  miles  per  hour,  16  rear  of  the  machine,  which  are  removed 

hours  a  day.  and   gasoline  at  31   cents  when    full    and    replaced    with    empty 

per  gallon,  the  costs  are  figured  as  fol-  ones  without  stopping  the  machine, 

lows :  The    accompanying    diagram    of    the 

1  Driver  at  $4.50   per  day  ot   S  machine  shows   clearly   its   construction 

2  H°e\'plrsat  "$3.5b'per"da-y'o£'s  and  operation.                   ,„„,,. 
hours                               ..           ....      7.00  Description    of   Parts 

Gas  consumption,  based  on  5  >  Internal  combustion  gasoline  mo- 
mi.  per  gal.  ot  gasoline  at  31  tor  generates  power  for  all  mo- 
cents   per   gallon    2.40  tors. 

Oil  based  on  consumption  of  400  Tt.  ElectrK-   generator.            „,.^„„_t„,. 

ml    per  gal.   ot   oil 10  C.  Electric    motor    driving    exhaustei. 


F.  E.  L.  Whitesell  has  been  appointed 
New  England  representative  of  the 
Railway  &  Industrial  Engineering  Co. 

Wills,  Bill  &  Co.  will  carry  on  the 
business  of  Wills,  Ludwick  &  Co.,  1700 
Sansom  street,  Philadelphia,  Pa. 

William  J.  Reintjes  has  his  office_  at 
1517  Commerce  building,  Kansas  City, 
Mo. 


The  Badger  Concrete  Mixer  Co.  will 
have  a  new  factory  at  Winthrop  Har- 
bor,  111.,  just  north  of   Chicago. 


The  Barrett  Company  are  now  occu- 
pying their  new  olfices  at  40  Rector 
street.    New    York    City. 


The  Heltzel  Steel  Form  &  Iron  Com- 
pany, of  Warren,  Ohio,  has  acquired  the 
services  of  J.  D.  Ackenheil,  formerly 
connected  with  the  Portland  Cement 
Association  as  field  engineer,  Pittsburgh 

district.  . ,      .  , 

Mr.  Ackenheil  has  had  considerable 
experience  along  the  line  of  road  build- 
ing in  promotional  and  constructive  ca- 
pacity, having  had  supervising  charge 
of  a  number  of  important  highways. 
The  subject  of  steel  forms  has  been 
one  of  his  studies  from  a  constructive 
viewpoint,  during  his  four  years'  serv- 
ice with  the  association,  and  he  is,  there- 
fore, well  fitted  to  advise  and  confer 
with  contractors  and  engineers  as  to 
forms  and  other  details  of  highway 
construction. 


PUBLIC  WORKS. 


CITY 


COUNTY 


STATE 


A    Coinbinntion    of    '■MU^JICIPAL,   JOURNAL"    and    "CO\TRACTI.\G" 

Published    Weekly    by    Public    Works    Journal    Corporation 
Pnbliontion    Office.    Flor.Tl    Park,    ST.    Y.       Advertisins   and    Editorial    Offices   at    243    ^V.  39th  St..  .Now  York,  S(.  Y. 

Entered    as    Second-Class    matter    at    the    Post    Office    at    Floral    Park,    N.    Y.,   August   27.   1920,   under  the   Act   of   March  3,   1879. 


Vol.  51 


AUGUST  27,    1921 


No.  9 


Constructing  the  Wanaque  Dam 


The  North  Jersey  District  Water  Supply  Commission  is  building,  near  the 
northern  end  of  New  Jersey,  an  earthen  dam  with  concrete  core  wall  about  a 
thousand  feet  long  and  170  feet  maximum  height.  Spliced  steel  sheet  piles 
eighty  feet  long  are  being  driven  through  compact  gravel.  The  plant  is  un- 
usually complete. 


The  general  plan  of  the  Wanaque  dam,  which 
is  being  built  by  the  North  Jersey  District  Wa- 
ter Supply  Commission  for  furnishing  water  to 
Newark  and  other  New  Jersey  communities,  was 
described  in  our  issue  of  April  17,  1920,  and  the 
contract  made  with  W.  H.  Gahagan,  Inc.,  for 
constructing  the  first  part  of  this  work  was  de- 
scribed in  the  issue  of  December  4.  The  contract 
is  a  form  of  cost  plus  the  contractors'  commission, 
increasing  as  the  cost  decreases  below  a  fixed 
total  or  base  price,  which  is  about  $1,125,000.  The 
present  contract  is  chiefly  for  the  core  or  cut-off 
wall,  which  is  being  built  across  the  valley  in  ad- 
vance of  the  construction  of  the  earthen  embank- 
ment, of  which  the  dam  will  be  composed. 

This  concrete  wall  will  be  carried  down  to  bed- 
rock across  the  valley  with  depths  ranging  up  to 
about  100  feet,  or  a  total  height  of  170  feet.  The 
total  length  of  the  core  wall  is  between  900  feet 
and  1,000  feet.  The  wall  will  be  12  feet  thick 
up  to  the  surface  of  the  ground,  above  which 
there  will  be  a  batter  of  20  on    1  on   each  face. 


Along  the  line  of  the  core  wall,  the  ground  sur- 
face has  an  elevation  of  approximately  225  feet 
above  mean  sea  level.  At  the  north  end,  the  last 
100  feet  rise  sharply  to  the  finished  grade  of  the 
dam.  On  the  south  end,  the  wall  ends  in  a  gate 
house  on  the  side  of  the  steep  hill.  The  Wanaque 
river  crosses  the  line  of  the  core  wall  near  its 
south  end.  The  wall  will  be  completed  nearly  to 
the  river,  the  stream  later  being  diverted  into 
another  channel  and  the  core  wall  completed. 

THE    CORE    WALL   TRENCH 

Before  beginning  the  excavation  of  the  core 
wall  trench  proper,  a  trench  with  sides  sloping 
one  to  one  and  a  bottqm  width  of  60  feet  was  ex- 
cavated by  steam  shovel  along  the  line  of  the 
core  wall,  its  bottom  being  brought  to  a  uniform 
elevation  of  212,  or  13  feet  below  the  general 
ground  level.  Along  the  center  of  this  channel 
is  dug  the  core  wall  trench  20  feet  wide.  The 
construction  of  this  trench  is  at  present  the  most 
interesting  feature.  .Steel  sheet  piling  is  being 
driven  along  each  side  of  the  trench  down  to  solid 


GENEP.AL  VIICVV  OF  L>AA1  SITE,   FROM   HILL  SOUTH    END   OF   DAM. 

^^men^l'^e^Tdi^ni^'tn  ^l^L°J  1°,^^  T^'V     Wanaque    river    in    foreground.       At    left    background,    track     (on    embank- 
ment)   leading   to   gravel   pit.      In  foreground,  paper  sludge  being  removed     by   steam    shovel   and    dump    cars 
At    extreme    right,    remains    of    paper    mill   cellar,   and    old    water   tank,    put  to  use  by  contractor. 
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rock,  the  excavation  between  the  lines  of  sheet 
piling  following  along  behind  but  practically  no 
■  excavation  has  been  performed  as  sufilicient  sheet- 
ing on  both  sides  of  that  point  has  been  driven 
to  refusal  on  bedrock.  The  most  noteworthy 
feature  of  this  is  the  depth  to  which  the  sheeting 
is  being  driven,  a  maximum  of  80  feet  of  con- 
tinuous steel  sheet  pile  having  been  driven  at  the 
deepest  portion  of  the  rock  valley. 

The  site  of  the  reservoir,  and  the  valley  for  ?. 
considerable  distance  below,  was  formerly  the 
bottom  of  a  lake  and  was  filled  in  with  sedimen- 
tary deposits.  The  site  of  the  dam  is  near  the 
upper  end  of  this  lake  and  the  deposits  here  are 
largely  of  gravel  and  coarse  sand,  with  a  little 
fine  sand  near  the  surface  but  no  clay  except 
talus  washings  from  the  hills,  the  clay  having  all 
been  deposited  further  down  the  vallev.  The 
gravel  runs  from  very  fine  material  up  to  stones 
of  2  to  3  inches  and  occasionally  larger.  This 
makes  a  very  solid  material  and  difficult  for 
driving  sheet  piling. 

The  sheet  piling  used  is  Lackawanna,  35  pounds 
to  the  square  foot,  and  in  various  lengths  from 
20  feet  up  to  50  feet.  A  depth  of  100  feet  was 
reached  at  a  distance  of  about  250  feet  from  the 
north  end  and  the  depth  is  now  gradually  de- 
creasing. In  securing  the  different  depths,  piles 
varying  from  20  to  50  feet  in  length  are  used,  and 
are  spliced  for  depths  exceeding  50  feet.  Al- 
though the  piles  are  protected  by  a  driving  cap, 
there  is  more  or  less  battering  of  the  head  owing 
partly  to  the  hard  driving  required,  and  in  making 
the  splice  the  battered  end  where  necessary  is  cut 
off  by  means  of  an  oxyacetylene  torch.  Care  i.^ 
taken  to  obtain  a  square  end  in  order  that  the 


splice  may  obtain  perfect  contact  between  the 
two  lengths  of  piling.  It  is  proposed  to  endeavor 
to  draw  the  piles  in  order  to  salvage  them  and 
the  splice  is  therefore  made  stronger  than  would 
otherwise  be  the  case.  Each  pile  has  three  holes 
bored  on  each  side  of  the  pile  or  twelve  holes  at 
a  joint.  The  splice  is  made  by  placing  a  steel 
channel  on  one  side  of  the  pile  and  a  steel  plate 
on  the  opposite  side  and  bolting  the  two  together 
through  the  holes  already  provided  in  the  sheet 
piles.  This  provides  a  very  strong  and  stiff 
splice. 

The  piles  are  driven  by  two  5-ton  Vulcan  steam 
hammers,  one  working  on  each  side  of  the  trench. 
The  hammer  is  supported  by  a  driver  with  its 
guides  extended  so  that  the  sheave  is  90  feet 
above  the  ground  surface.  The  pile  driver  is 
mounted  on  a  platform  which  is  moved  backward 
and  forward  along  the  trench  by  its  own  power. 
Piles  are  driven  in  sections  of  about  50  feet.  In 
starting  each  section,  a  frame  of  heavy  timber  is 
moved  forward,  this  frame  standing  about  25  feet 
hioh,  50  feet  long  and  20  feet  wide,  this  being  the 
width  of  the  trench  between  sheet  piling.  B}' 
means  of  the  pile  driver,  the  sheet  piles  are  then 
assembled  and  interlocked  against  the  frame 
where  they  are  held  in  position  independent  of 
the  pile  driver.  The  pile  driver  then  moves  back- 
ward and  forward,  driving  each  of  several  piles 
a  foot  or  two,  one  after  the  other,  in  order  that, 
within  certain  limits  of  variation,  all  the  piles  in 
a  set  shall  move  down  together.  The  chief  ob- 
ject of  this  is  to  keep  the  alignment  of  the  piles 
underground  as  nearly  straight  as  possible. 

As  an  indication  of  the  difficulty  of  the  driving, 
in  some  cases  60  blows  of  the  S-ton  Vulcan  ham- 
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mer  are  required  to  drive  a  pile  one  inch.  This  is 
excepiional,  however,  3  or  4  blows  ordinarily  be- 
ing sufficient  to  drive  one  inch,  while  in  some  soft 
spots  the  pile  will  go  an  inch  or  two  inches  at  a 
single  blow.  The  hammers  operate  at  a  rate  of 
almost  exactly  60  blows  per  minute. 

A  trial  was  made  of  the  use  of  the  water  jet  to 
aid  in  driving  the  sheet  piling,  but  owing  to  the 
nature  of  the  material  it  was  found  that  there 
was  only  an  occasional  slight  benefit  derived. 
which  showed  that  the  use  of  the  jet  would  be 
no  economy  and  could  not  be  relied  upon  except 
as  a  slight  aid  to  the  use  of  the  heavy  hammer. 

As  the  piles  are  driven  and  the  frame  and  driv- 
ers move  ahead,  the  gravel  between  the  two  rows 
of  piling  is  removed  with  a  clam-shell  bucket 
operated  by  a  stiff-leg  derrick.  Owing  to  the  com- 
pact gravel  formation  in  part  of  the  trench,  it  is 
difficult  for  the  clam-shell  to  penetrate  and  obtain 
more  than  one-quarter  load  at  a  time.  In  addi- 
tion to  this,  the  bottom  of  the  trench  has  been 
carried  4  or  5  feet  below  ground  water  level  and 
on  July  23  a  dredge  pump  was  installed  with  the 
idea  of  dredging  the  remaining  depth  of  the  trench 
and  depositing  the  gravel  on  the  downstream  side 
of  the  dam.  At  the  time  of  the  visit  of  the  writer 
to  the  work,  July  26,  the  pump  was  just  going 
into  action  and  was  deliver- 
ing 'gravel  through  its  8-inch 
discharge. 

The  two  lines  of  sheet  piling 
will  be  braced  apart  by  rangers 
and  braces.  Rangers  will  be 
placed  at  intervals  of  6  feet  ver- 
tically between  centers.  Near 
the  top  of  the  trench  12  x  12- 
inch  timbers  will  be  used  for 
both  rangers  and  braces.  In 
the  middle  ranges  of  the  trench 
12  X  12-inch  timber  will  be  used, 
use,  and  at  the  bottom  14  x  14- 
inch.  Careful  watch  will  be  kept 
and  it  it  appears  that  the  exter- 


nal pressure  is  becoming  greater  than  the  bracing 
can  support,  intermediate  lines  of  rangers  and 
braces  will  be  introduced  as  will  be  done  should 
the  sheet  piling  bulge  between  lines  of  rangers. 
When  the  trench  has  been  sheeted  and  exca- 
vated to  bedrock,  forms  will  be  set  up  for  the 
concrete  core  wall,  which  will  be  12  feet  thick  and 
will  in  general  be  4  feet  inside  of  the  sheet  piling. 
As  the  core  wall  is  completed,  the  space  between 
It  and  the  sheet  piling  will  be  filled,  a  clay  puddle 
about  one  clay  to  one  gravel  being  used  on  the  up- 
stream side  and  good  soil  well  compacted  on  the 
downstream  side.  After  the  concrete  and  puddle 
have  been  completed  up  to  the  ground  level,  an 
effort  will  be  made  to  draw  the  piles,  probably 
using  stout  three-leg  derricks  for  that  purpose, 
and  tapping  the  adjacent  pile  with  a  heavy  ham- 
mer to  loosen  the  bond  between  it  and  the  one 
being  drawn  and  between  the  latter  and  the  soil. 
Later,  as  the  embankment  is  carried  up)  the 
core  wall  will  be  carried  up  with  it.  The  height 
of  the  present  construction  will  be  made  about 
elevation  225,  while  the  final  height  of  the  core 
wall  will  be  about  elexation  285. 

Practically  all  of  the  material  that  will  be  used 
for  concrete  and  embankment  will  be  brought 
from  north  of  the  core  wall.  Along  the  north 
edge  of  the  sloping  banks  of  the 
core  wall  trench  will  be  located 
four  stiff-leg  derricks  mounted 
on  large  platforms  of  12x12  tim- 
bers, which  will  travel  on  a 
track  of  about  25  feet  gauge  par- 
alelling  the  entire  length  of  the 
core  wall.  These  four  stiff-leg 
derricks  will  be  used  for  clam- 
shell excavation,  for  handling 
sheet  piling  and  other  materials 
used  in  the  core  wall  trench, 
and  finally  for  handling  the  con- 
crete for  the  core  wall.  At  pres- 
ent two  are  in  operation,  and 
two  are  under  construction. 


PILE    DPaVERS    DRIVING    80-FOOT    STEEL    SHEfcT    PILES'    WITH    STEAM    HAMMEIl 
TimbfT   frame   ii;  seen    in   foreground,   with   a   few  piles  partly  driven   on  each   side   of   the   trench  at    the    farther    end. 
.\t    the    left   are   seen    the    stiff-leg   derrick   and    clam-.shell    bucket   excavating   the   trench. 
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The  sheet  piling  work  is  in  charge  of  J.  R.  Mor- 
ton, of  Buffalo ;  a  specialist  in  this  class  of  work, 
who  has  been  employed  by  the  contractor  for 
taking  charge  of  this  part  of  the  contract. 

GENERAL  LAYOUT  OF  WORK 

Near  the  south  end  of  the  line  of  the  core  wall 
was  located  part  of  a  large  paper  mill.  This  has 
been  destroyed  down  to  the  ground  surface  and 
the  cellars  and  basement  will  be  filled  in  with  the 
hydraulicked  or  other  material.  Along  the  bank 
of  the  river,  the  low  land  had  been  tilled  in  with 
paper  sludge,  which  is  considered  as  undesirable 
material  to  have  in  the  embankment  and  this  is 
being  removed  by  steam  shovel  and  side-dump 
railroad  cars  and  deposited  below  the  lower  toe 
of  the  embankment. 

About  200  feet  north  of  the  core  wall  trench  is 
located  the  concrete  mixer.  The  concrete  will  be 
brought  in  railroad  cars  from  the  mixer  to  the 
trench,  being  carried  in  one-yard  buckets,  two 
buckets  to  a  car.  These  buckets  will  be  picked 
up  from  the  car  by  one  of  the  stiff-leg  derricks 


TRENCH    FOR    CORE    WALL,    TAKEN    FKI'M    II  M 
AT   NORTH    END 
Power   plant   shown   at  left   backgrdiiiiil. 


and    their    contents    deposited    in    the    core    wall 
forms. 

The  gravel  and  sand  for  the  concrete  will  be 
lirought  from  a  bank  about  1,000  feet  farther  north, 
where  an  excellent  grade  of  material  was  found 
under  about  an  18-inch  cover  of  top  soil.  This 
gravel  will  be  screened,  the  larger  pieces  broken 
by  a  rotary  crusher  and  the  coarse  and  fine  aggre- 
gate brought  to  the  mixer  by  railroad  cars.  The 
cement  is  stored  in  a  shed  close  to  the  mixer. 

The  aggregate  brought  to  the  mixer  will  be 
dumped  into  a  pit  from  which  it  will  be  removed 
by  a  derrick  and  deposited  in  the  elevated  hoppers, 
from  which  it  will  be  drawn  directly  into  the 
mixer.  From  the  mixer  it  will  be  discharged  into 
the  bottom-dump  buckets  referred  to,  which 
buckets,  when  filled,  will  be  loaded  by  uerrick  on 
to  the  cars. 

A  large  part  of  the  work  so  far  has  been  pre- 
paratory ;  clearing  off  the  land,  removing  a  con- 
siderable number  of  buildings  found  on  the  site, 
including  the  masonry  buildings  of  the  paper 
mill ;  laying  lines  of  track  for  temporary  wasting 
of  top  soil,  material  excavated  from  core  wall 
trench,  paper  sludge  and  other  excavated  mate- 
rial ;  erecting  cement  storehouse,  concrete  mixer 
and  its  hoppers  and  the  derrick;  and  erecting  the 
screen  and  bins  at  the  gravel  pit,  laying  the  track 
from  this  pit  to  the  mixer,  etc. 

All  of  the  plant  will  be  operated  bj^  steam  unless 
possibly  some  pumping  may  be  done  by  electric- 
iry.  A  central  steam  plant  just  south  of  the  dam 
site  furnishes  steam  for  all  of  the  machinery  ex- 
cept that  at  the  gravel  pit,  for  which  a  separate 
steam  plant  is  provided.  The  same  steam  plant 
will  also  furnish  steam  for  heating  the  houses  oc- 
cupied by  the  superintendents,  engmeers,  etc.,  of 
the  contractor  and  of  the  commission,  and  also 
those  occupied  by  the  laborers.  At  present  about 
250  laborers  are  employed  on  the  work. 

The  contractor  has  already  assembled  on  the 
ground  practically  all  of  the  equipment  that  will 
be  needed  for  the  carrying  on  of  this  contract. 
This  includes  four  Baldwin  locomotives  and  two 
dinkies,  with  about  50  Western  dump  cars  and  ap- 
proximately a  mile  of  track.  At  the  gravel  pit  is 
a  centrifugal  crusher  manufactured  by  the  Power 
&  Mining  Machinery  Co.  and  operated  by  a  Chan- 
dler &  Taylor  Co.  engine. 

There  are  two  Ransome  concrete  mixers,  one 
being  kept  in  reserve.  One  mixer  is  set  on  the 
ground  level  below  the  hopper  and  the  reserve 
mixer  is  kept  directly  behind  it  so  that  in  case  of  a 
breakdown  in  one  the  other  can  be  substituted  for 
It  in  not  more  than  thirty  minutes.  Stuebner 
bottom-dump  buckets  are  p>rovided  for  handling 
the  concrete.  The  excavating  at  the  gravel  pit 
and  also  the  removing  of  the  paper  mill  sludge  is 
being  performed  by  two  Marion  steam  shovels. 
The  clam-shell  bucket  used  for  excavatijig  in  the 
trench  is  manufactured  by  the  G.  H.  Williams  Co. 
The  dredge  pump  recently  installed  is  a  Morns 
Machine  Co.  8-inch  pump,  335  r,  p.  m.,  180  h.  p., 
and  will  operate  against  a  145-foot  head.  There 
are  also  pulsometer  and  electric  pumps  to  be  used 
where  needed 

In  wrecking  the  buildings  on  the  site,  a  consid- 
erable amount  of  lumber  was  accumulated,  most 
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of  it  in  fairly  good  condition.  Advantage  has 
been  taken  of  this  to  use  it  in  various  ways.  For 
instance,  the  sides  of  the  gravel  and  sand  bins  are 
constructed  of  2x4  plank  laid  up  crib-wise  with 
the  wide  side  horizontal  and  spiked  together. 
These  are  then  lined  with  one-inch  floor  boards. 
Several  of  the  buildings  on  the  site  are  used  for 
offices,  quarters  for  the  laborers,  storehouses,  etc. 
AH  of  those  above  the  dam  will,  of  course,  be  re- 
moved ultimately. 

The  North  Jersey  District  Water  Supply  Com- 
mission consists  of  Lawrent  J.  Tonnele,  Ernest 
C  Hinck,  Wood  McKee  and  Obadiah  C.  Bogar- 
diis.  A.  H.  Pratt  is  chief  engineer  of  the  com- 
mission, M.  R.  Sherrerd  is  consulting-  engineer, 
and  N.  C.  Holdredge  is  assistant  chief  engineer  in 
direct  charge  of  the  construction.  R.  C.  Young 
IS  the  superintendent  for  W.  H.  Gahagan,  Inc., 
the  contractor. 


Garbage  Disposal  in  Philadelphia,  Detroit 
and  New  Orleans 

In  Philadelphia  the  garbage  disposal  and  street 
cleaning,  which  has  formerly  been  done  by  con- 
tract is  now  done  by  municipal  plants  and  forces 
in  the  business  section  of  the  city  which  occupies 
about  one-fourth  of  the  area  within  the  city  limits, 
and  it  is  estimated  will  be  done  for  the  year  1921 
with  a  saving  of  about  one  quarter  million  dollars 
■over  the  contract  system,  which  at  the  end  of  this 
year  will  be  replaced  throughout  the  entire  city 
by  municipal  operation. 

The  work  has  been  organized  under  the  direc- 
tion of  men  previously  experienced  in  it,  is  prac- 
tically independent  of  politics,  and  has  been  very 
efficiently  carried  on.  It  is  combined  with  the 
street  cleaning  and  removal  of  ashes  and  is  largely 
effected  with  horse-drawn  wagons  and  sweepers, 
■  supplemented  by  motor  trucks,  in  large  groups 
in  plants  maintained  at  different  stations,  one  of 
which  is  fitted  for  the  transfer  of  refuse  from 
horse-drawn  to  motor  vehicles  for  long  hauls. 
Pains  have  been  taken  to  select  simple,  durable 
plant  and  standardize  it  as  much  as  possible  in 
order  to  promote  its  maintenance  and  reduce  the 
number  of  spare  parts  kept  in  stock. 

Within  the  next  five  years  the  city  of  New  Or- 
leans plans  to  perfect  a  garbage  collection  and 
disposal  system  and  plant  that  will  represent  the 
last  word  in  economy  and  efficiency.  Within  the 
next  two  years  the  c'ity  will  spend  about  $800,000 
derived  without  extra  taxation  from  the  regular 
1921  budget,  for  garbage  disposal  and  by  the  fall 
of  the  present  year  there  will  have  been  installed 
a  system  of  garbage  collection  costing  about 
$150,000. 

Commissioner  Black  recommends  that  the  city 
be  divided  into  eight  units,  each  of  which  will  be 
provided  with  one  motor  truck  and  six  mule- 
drawn  trailers,  each  of  the  latter  being  operated 
by  two  men,  will  carry  two  containers  of  2-yard 
capacity,  which  will  be  hauled  to  a  central  station 
whence  trains  of  four  to  six  wagons  will  be  drawn 
to  the  dump  by  motor  trucks  The  cost  of  this 
equipment  is  estimated  at  $16,000  for  each  unit, 
and   will   replace  about    130  carts  now   used  for 


the  same  purpose,  insuring  an  estimated  saving 
of  one-half  the  money  now  being  spent  and  three- 
quarters  of  the  time  now  necessary  for  this  work. 

The  city  of  Detroit  has  under  consideration  an 
offer  made  by  a  German  firm  which  offers  to  con- 
struct a  $1,500,000  plant  at  its  own  expense  cap- 
able of  disposing  of  the  city's  garbage,  ashes  and 
rubbish,  and  to  develop  sufficient  steam  as  a  by- 
product to  furnish  power  for  all  municipal  pur- 
poses. If  the  giant  proves  a  success  the  city  is 
asked  to  obligate  itself  to  take  it  over. 

Under  the  terms  of  the  offer,  the  city  woul; 
turn  over  all  its  garbage,  rubbish  and  ashes  to  the 
plant  which  the  firm  is  willing  to  build.  Tht 
ashes  and  rubbish  would  be  used  by  the  plant  to 
dry  out  and  burn  the  wet  garbage.  Steam  de- 
veloped in  the  process  would  be  available  to  the 
city  for  the  generation  of  electric  power  or  for 
heating  purposes.  The  electrical  equipment  would 
have  to  be  furnished  by  the  city. 

The  offer  was  referred  by  the  council  to  City 
Research  Engineer  McCabe  for  investigation. 

Road   Work  in  Venezuela 

According  to  consular  report  the  federal  gov- 
ernment in  Venezuela  has  constructed,  recon- 
structed or  repaired  since  1908  about  1,863  miles 
of  roads  and  has  now  about  1,242  miles  under  con- 
struction or  repair. 

In  the  rocky,  mountainous  country  the  con- 
struction cost  has  amounted  to  a  maximum  of 
$31,000  per  mile,  equivalent  to  about  $2.60  per 
square  yard  of  roadbed.  Telford  macadam  roads 
cost  from  about  $.65  to  $1.10  per  square  yard. 

The  road  maintenance  is  performed  by  over- 
seers who  also  police  the  traffic  and  can  attend 
to  from  154  to  2  miles  of  road.  The  work  is 
financed  by  an  allotment  of  50  per  cent  of  the 
public  works  revenue,  which  for  the  current  year 
amounts  to  about  $738,350.  At  present  the  prin- 
cipal operations  are  in  the  construction  of  the 
great  Occidental  and  Oriental  roads  which  will 
have  lengths  of  about  542  and  628  miles,  respec- 
tively. These  roads  traverse  the  whole  republic 
from  east  to  west,  connecting  the  main  productive 
parts  of  the  country,  and  are  supplemented  by  a 
number  of  roads  to  the  seaboard. 


Coosa  River  120,000  H.  P.  Hydraulic  Power 
Development 

The  Alabama  Power  Company  has  been  li- 
censed by  the  Federal  Power  Commission  to  con- 
struct at  Duncans  Riffle  on  the  Coosa  river,  Ala., 
a  concrete  dam  1,200  feet  long,  to  develop  a  head 
of  68  feet  and  retain  water  in  a  6,000-acre  reser- 
voir. Only  a  portion  of  the  potential  energy  will 
be  at  first  developed  by  an  installation  of  two 
24,000-h.  p.  vertical  units  with  single  runner  tur- 
bines and  a  transmission  line  12  miles  long  to  con- 
nect with  the  existing  line  of  the  company.  Units 
will  be  located  in  separate  enclosures  on  the  up- 
stream side  of  the  dam  and  the  draft  tubes  will 
discharge  upward  at  the  toe  of  the  dam  in  order 
to  reduce  the  loss  of  head  in  high  water.  Pro- 
vision will  be  made  for  the  future  installation  of 
three  more  units  when  required^ 
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Naugatuck  Valley  Road 


Signal  and  telephone  service  installed  to  control  one-way  traffic  on  portions 
of  a  very  crooked  concrete  road  built  in  longitudinal  halves.    The  materials 

handled  by  industrial  railway. 


The  state  highway  in  the  Xaugatuck  valley, 
Connecticut,  runs  south  from  Waterburj-  towards 
Bridgeport,  through  a  very  narrow  valley  and 
makes  many  sharp  turns  where  it  follows  the 
contours  in  the  bases  of  the  hills.  The  new  road 
substantially  keeps  to  the  location  of  the  old  mac- 
adam road,  of  which  it  is  practically  a  reconstruc- 
tion, but  in  several  places  the  alignment  is 
changed  somewhat  to  eliminate  bad  curves  or 
secure  other  advantages.  There  was,  therefore, 
comparatively  little  grading  to  be  done  and  the 
work  consisted  chiefly  of  removing  the  old  mac- 
adam and  building  a  new  foundation  with  it  and 
with  additional  materials,  provided  wherever 
necessary.  Most  of  the  foundation  work  was 
done  with  scrapers  and  steam  rollers,  and  as 
there  was  no  opportunity  to  detour  the  traffic,  the 
new  concrete  surface,  20  feet  wide,  was  built  m 
two  successive  longitudinal  halves,  permitting 
traffic  to  be  maintained  without  interruption,  at 
first  on  the  old  road  while  the  first  half  of  the 
new  road  was  being  constructed,  after  which  the 
traffic  was  transferred  to  the  latter  and  the  re- 
mainder of  the  old  road  was  replaced  by  the  new. 

.\LTERNATING  ONE-WAV  TRAFFIC 

The  number  of  curves  and  their  short  radius, 
together  with  the  necessity  of  occupying  part  of 
the  roadway  by  construction  operations,  limited 
the  traffic  at  some  points  to  an  alternating  one- 
way system,  by  which  a  number  of  vehicles  from 
the  north  were  allowed  tc  pass,  while  the  south- 
bound traffic  was  held  up  and  then  the  accumu- 
lated traffic  for  the  north  was  permitted  while 
the  southbound  vehicles  were  stopped,  thus  oper- 
ating in  five  or  ten-minute  periods  all  day  long. 


To  regulate  this  traffic  it  was  necessary  to  provide 
a  large  number  of  flagmen,  especially  where  the 
curves  were  sharp  and  close  together,  so  that  at 
one  time  the  cost  of  the  flagmen  was  about  $2,500 
to  $3,000  per  month. 

Eventually  a  field  outfit  was  secured  from  the 
telephone  company  and  a  telephone  was  installed 
at  each  end  of  every  section  of  one-way  traffic. 
On  the  receipt  of  a  telephone  message  at  the  south 
end   of   the   section    that   ten   cars   were   coming 

through,  the  last  one  No. ,  the  operator  at  the 

south  end  would  halt  all  northbound  traffic  until 
the  last  of  the  ten  cars  passed,  when  he  in  turn 
would  telephone  to  the  north  end  that  ten  cars 

were  coming  through,  the  last  one  No.  ,  and 

southbound  traffic  would  be  held  for  them,  and 
so  on  all  day  long,  thus  enabling  all  the  inter- 
mediate flagmen  on  the  section  to  be  cut  out,  and 
effecting  a  saving  of  about  80  per  cent  in  the 
cost  of  handling  the  traffic  on  the  job. 

The  method  really  approximated  that  of  rail- 
road train  dispatching  and  the  only  trouble  was 
when  a  wagon  would  occasionally  get  in  the  way 
of  automobile  traffic  and  delay  everything  behind 
it  until  it  passed  off  from  the  section.  This  did 
not,  however,  occur  very  often  as  few  teams  used 
the  road  and  there  was  no  complaint  from  drivers 
during  the  construction. 

COST    AND    QUANTITIES 

Broken  stone  was  delivered  by  the  trolley  cars 
over  an  adjacent  parallel  track  and  was  thus 
easily  distributed  along  the  line  in  advance  of 
the  mixer.  Sand  and  cement  were  delivered  by 
automobile  trucks. 


HANDLING  SPOIL  WITH  .\UTOMOBILE    TRUCICS 
IN  ROCK  CUT 
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The  work  was  done  by  Messetti  &  Holly,  of 
Torrington,  on  the  cost  plus  basis.  The  state 
paid  all  bills  for  labor  and  material  as  fast  as 
they  became  due  and  the  contractor  furnished 
all  machinery,  plant,  equipment  and  supervision, 
and  for  it  received  a  fee  amounting  to  10  per 
cent  of  the  engineer's  preliminary  estimate  ot 
the  total  cost  of  the  work.  The  actual  cost  of 
the  work,  including  the  contractors'  fee,  was 
$405,000,  and  the  original  estimate  was  $400,000. 
Owing  to  the  necessity  of  maintaining  traffic,  the 
rapidity  of  construction  was  not  as  great  as  might 
otherwise  have  been  attained  and  the  best  record 
was  for  the  completion  of  600  linear  feet  of  the 
half-width  concrete  in  one  day.  The  work  was 
commenced  about  January  1,  1920,  and  completed 
December  1,  1920,  with  an  average  force  of  75 
men.  The  principal  quantities  involved  included 
15,000  yards  of  concrete,  2,500  yards  of  rock  ex- 
cavation and  32,000  vards  of  earth  excavation. 


Ideal    Highway 
Construction 


General  conditions,  requirements,  specifica- 
tions, cost  and  equipment  for  concrete  pav- 
ing in  Minnesota  and  vicinity. 


In  making  a  thorough  study  of  the  construction 
of  a  one-course  concrete  pavement  of  the  Minne- 
sota specifications  for  1921,  various  ideas  and  con- 
ditions were  assumed  that  are  enumerated  in  the 
general  specifications  that  provide  substantialh' 
as  follows : 

CEN'ERAI,    .SPECIFIC.\TIO.\  ^ 

Subgrade.  The  subgrades  shall  consist  of  r 
graded  roadway  at  least  30  feet  on  the  crown  in 
such  condition  that  no  part  of  it  is  more  than 
one-tenth  of  a  foot  from  the  true  grade.  It  shall 
be  in  such  condition  that  no  material  shall  be 
handled  more  than  10  feet  to  prepare  it  for  con- 
creting. The  material  in  the  roadway  shall  be 
sandy  loam. 

Line  and  Grade.  The  road  shall  be  straight, 
except  for  curves  that  do  not  require  widening  or 
superelevation  and  shall  have  grades  of  not  over 
1^  per  cent.  No  bridges,  crossings  or  other 
structures  shall  interfere  with  construction  oper- 
ations. 

The  contract  shall  be  awarded  prior  to  January 
1  in  the  year  in  which  the  work  is  to  be  done. 

The  work  shall  include  21  miles  of  paving,  no 
part  of  which  shall  be  3'/  miles  from  the  railway 
siding. 

Railway  Facilities.  Within  one  half  mile  of 
each  7-mile  section  there  shall  be  railway  facili- 
ties and  within  500  feet  of  the  highway  there 
shall  be  a  suitable  location  for  its  1,000  feet  of 
railway  trackage  open  at  both  ends,  and  suitable 
storage  space  for  aggregate  and  other  material. 
There    shall    be    train   service    for    handling   ma- 

•Abstract  of  Report  of  Committee  of  Education  as  to 
Costs,  Northwestern  Association  of  General  Contractors 
published  in  July  Bulletin  of  Associated  General  Con- 
tractors   of    America. 


terials  promptly,  providing  at  least  two  switches 
daily. 

Sources  of  Supply  of  Material.  Sources  of 
supply  of  material,  except  steel,  shall  be  at  such 
a  distance  from  the  unloading  plant  that  a  freight 
rate  of  $.05  per  hundred  pounds  wdll  apply  on 
sand  and  rock.  They  shall  be  of  abundant  ca- 
pacity and  cement  shall  be  delivered  in  such  a 
way  that  a  storage  of  3,000  barrels  will  be  ade- 
quate. 

Water  Supply.  The  water  supply  adjacent  to 
the  roadway  shall  be  sufficient  for  at  least  40 
gallons  per  minute,  and  must  be  located  so  that 
a  maximum  of  not  more  than  3  miles  of  2-inch 
pipe  will  be  required. 

Detours.  Detours  will  be  provided  and  main- 
tained by  the  owners  so  that  traffic  over  them 
shall  be  preferred  by  the  traveling  public  to  traffic 
over  the  open  section. 

Detailed  Specifications.  Detailed  specifications 
shall  be  the  same  as  for  the  Minnesota  State  High- 
ways for  the  year  1921 :  The  committee  does 
not  believe  that  the  most  efficient  method  of  lay- 
ing concrete  pavement  has  yet  been  definitely 
established  and  does  not  recommend  any  particu- 
lar method  of  laying  concrete  pavement,  the  de- 
cision of  which  should  be  the  result  of  a  careful 
study  of  the  geographical  and  financial  limits  of 
the  job. 

In  Michigan,  Illinois,  Iowa,  Minnesota,  Oregon 
and  Washington,  the  two  methods  in  general 
present  use  for  laying  concrete  pavement  on  high- 
ways are  by  hauling 'dry  aggregate  in  trucks  to 
the  mixer  and  by  hauling  dry  aggregate  on  rail- 
way  track   with    locomotives   to.  the   mixer. 

It  is  assumed  that  the  working  period  of  each 
year  axerages  100  working  days.  Capacity  of  the 
paving  mixer  and  of  necessary  hauling  equipment, 
is  400  linear  feet  of  pavement  per  day  per  unit. 
The  ideal  job  is  carried  out  in  three  paving  units, 
in  one  operating  season.  The  prices  of  rock  and 
.sand  delivered  on  the  job  are,  respectively,  $2.75 
and  $1.50  per  ton,  cement  $2.50  per  barrel  and 
steel  $.035  per  pound.  The  wages  per  hour  are: 
labor  $.50,  cement  handlers  $.65,  machine  opera- 
tors $.75,  teams  $.90. 

The  trucks  used  are  of  2 ',4  tons  capacity, 
equipped  with  pneumatic  tires  and  carrying  two 
4-bag  dry  batches.  For  hauling  by  railway  track, 
flat  cars  are  used  carrying  two  steel  batch  boxes 
of  4-bag  capacit}^  and  hauled  by  6-ton  gasoline 
locomotives.  Rock  and  sand  are  unloaded  from 
railroad  cars  and  stored  in  old  charging  bins  by 
means  of  a' 20-ton  locomotive  crane  with  60-font 
boom  and  a  1-yard  clamshell  bucket. 

ESTIMATE   OF   COST 

The  principal  items  in  the  estimates  are  depre- 
ciation ;  interest  at  6y>  per  cent  on  an  assumed 
capital  of  $75,000  for  each  paving  unit;  super- 
vision, incltiding  general  overhead  of  2  per  cent, 
plus  $5,000  salary  of  contractor  himself  in  charge 
of  three  units  and  a  foreman  for  each  unit;  taxes 
and  licenses  on  automobiles:  storage  at  3^  per 
cent  per  annum  on  the  plant  installed  ;  bonds  at 
lyi  per  cent  on  $300,000,  or  $4,500  for  each  paving 
unit;  workmen's  compensation  and  public  liabil- 
ity insurance  at  3  per  cent  of  total  payroll,  plus 
fire   insurance:   $500  for   railwav   fares   for   each 
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unit ;  ground  rent  of  $250  for  camps,  storage  space, 
and  tracks;  ?1.500  for  1,000  feet  of  track  and 
switches ;  repairs  according  to  the  oi^cial  rental 
schedule  of  the  Associated  General  Contractors ; 
contingencies  5  per  cent ;  labor,  fuel  and  oil  and 
aggregate  according  to  schedules  presented  in 
detail 


Losses  from  Watersheds 


These,  the  principal  factor  in  determining 
run-off,  are  of  three  kinds — interception  by 
leaves,  evaporation  from  soil  and  transpira- 
tion through  leaves.  The  value  of  refores- 
tation of  watersheds  is  considered  doubtful. 


The  Xew  England  Water  \\"orks  Association 
appointed  in  1918  a  "Committee  on  Rainfall  and 
Run-off  Measurements,"  the  purpose  of  which 
was  "to  consider  the  collection  and  standardiza- 
tion of  rainfall  and  run-off  measurements."  A 
progress  report  was  submitted  by  this  committee 
in  1919.  This  year  the  committee  made  a  report 
giving  data  collected  at  Hartford,  Conn. ;  Fiske- 
ville  Dam,  and  Pawtucket,  R.  I. ;  Cambridge, 
-Westfield,  Southampton,  and  Fall  River,  Mass. 
The  committee  did  not  undertake  an  analysis  of 
the  records  or  deductions  therefrom,  but  merely 
presented  the  measuremenis  furnished  to  them, 
tabulated  according  to  a  standard  form. 

Following  the  reading  of  the  report  before  the 
society,  however,  the  chairman,  Robert  E.  Hor- 
ton,  gave  his  personal  views  on  certain  points  in 
reph'  to  questions  by  members.  There  we  have 
condensed  and  assembled  in  the  following  para- 
graphs. 

Apparent  water  losses  are  the  principal  factors, 
aside  from  rainfall,  which  determine  the  amount 
of  run-off,  being  the  difference  between  measured 
precipitation  and  run-off.  Such  difference  is  not 
necessarily  the  true  or  actual  water  loss  for  any 
short  period  of  time,  since  it  includes  the  effect 
of  gain  or  loss  of  storage  from  ground  water,  soil, 
lakes,  swamps,  marshes,  stream  channels,  and 
reservoirs. 

Water  losses  are  generally  found  to  be  more 
nearly  constant  over  large  areas  than  eitner  pre- 
cipitation or  run-off,  and  the  use  of  water  losses 
as  a  factor  in  estimating  or  extending  stream 
flow  records  is  apparentlv  increasing. 

Water  losses  are  classified  by  Mr.  Horton  as  of 
three  kinds:  Precipitation  that  never  reaches  the 
ground;  evaporation  from  the  soil,  and  transpira- 
tion through  leaves. 

On  a  forested  area,  an  average  of  probabh'  20 
per  cent  of  the  rainfall  is  intercepted  by  the  leaves, 
and  may  reach  25  per  cent.  The  kind  of  tree  af- 
fects this  percentage  very  little.  However,  in 
case  of  a  heavy  storm  the  percentage  that  does  not 
reach  the  ground  may  be  very  much  smaller, 
while  on  the  other  hand  it  may  be  greater  in  case 
of  a  drizzle.  In  the  eastern  states  the  fate  of 
rainfall  averages  a  third  of  an  inch  per  rain-day. 
Where  the  land  is  cleared  and  under  cultivation 
to  clover,  corn,  potatoes,  etc.,  the  interception  may 


be  only  10  or  12  per  cent.  If  farm  land  is  allowed 
to  run  wild  and  grows  up  to  wild  grass,  the  in- 
terception might  not  be  more  than  5  or  6  per  cent. 

Evaporation  is  more  in  a  cropped  field  than  in  a 
forest,  and  more  in  a  bare  field  than  in  a  cropped 
one.  It  may  be  about  10  per  cent  in  a  forest,  25 
per  cent  in  a  cultivated  field,  and  35  per  cent  m 
uncropped  land. 

The  percentage  of  rainfall  that  percolates 
through  the  soil  and  is  drawn  up  in  the  roots  of 
the  plants  and  passes  out  by  transpiration  through 
the  leaves  is  relatively  large.  It  may  be  10  to  14 
inches  a  year  for  a  growing  crop.  It  may  be  25 
per  cent  in  a  forest,  30  per  cent  in  a  cultivated 
field,  and  only  5  or  6  per  cent  in  uncropped  open 
land. 

From  these  figures  it  appears  that  the  toral  loss 
might  be  55  per  cent  in  a  forested  area,  65  per  cent 
on  a  cropped  area,  and  50  to  55  per  cent  if  the 
area  be  allowed  to  grow  wild. 

This  appears  to  indicate  that  forestation  of  wa- 
tersheds is  not  effective  as  a  means  of  increasing 
run-off,  in  fact,  may  decrease  it ;  and  such  is  Mr. 
Horton's  tentative  opinion,  although  he  stated 
that  he  may  change  it  when  more  data  are  avail- 
able. 

Whether  the  loss  was  greater  or  less  in  the 
case  of  a  heavy,  dense  forest  than  in  a  scrub  sec- 
ond-growth on  a  burned-over  area  he  could  not 
say.  Young  plants  generally  transpire  water 
more  readily  and  rapidly  than  do  old  ones  in  pro- 
portion to  the  weight  of  dry  matter  produced  iJ 
the  plant ;  but  on  the  other  hand  the  transpiring 
surface  is  much  smaller.  On  which  side  the  bal- 
ance of  these  two  counteracting  effects  would 
fall  he  could  not  say. 

Asphalt-Dirt  Mixed  Road  in  Texas 

A  new  type  of  road  constructed  by  mixing  dirt 
and  asphalt  is  one  using  what  is  known  as  the 
Hunt  Process,  such  a  road  having  been  built  in 
Dallas  county  by  L.  S.  Franklin  and  J.  A.  Fal- 
coner, of  Dallas.  The  earth  there  is  what  is 
known  as  "black  land." 

First  a  trench  w^as  plowed  about  five  inches 
deep  as  for  making  a  gravel  road,  the  dirt  was 
thrown  out  on  the  shoulders  and  the  subgrade 
rolled  with  a  tamping  roller.  It  was  then  given  a 
seal  coat  of  2jS  gallons  per  square  yard  of  "Texa- 
co"' Macadam  Binder.  The  dirt  previously  cast  out 
was  then  thrown  back  to  the  center  of  the  road 
and  pulverized  with  harrows,  tractors  and  rollers. 
Then  binder  was  applied  at  the  rate  of  one-quar- 
ter gallon  per  square  yard  for  each  of  three  ap- 
plications, the  earth  and  asphalt  being  mixed  with 
spring-tooth  harrows,  disc  harrows  and  mixing 
tampers  after  each  application.  After  the  final 
mixing,  the  surface  was  rolled  with  tamping  roll- 
ers and  finally  with  a  regular  road  roller.  A  final 
seal  coat  was  then  applied  to  the  surface  of  the 
road  and  lightly  covered  ^yith  pulverized  earth. 
The  entire  mixture  is  about  5  inches  thick  and 
contains,  including  the  subgrade  seal  and  the  sur- 
face seal,  about  four  gallons  of  macadam  binder 
per  square  yard.  The  tamping  roller  used  con- 
tains tamps,  each  about  4x6  inches  and  the 
weight  is  about  450  pounds  to  the  square  inch  of 
bearing:  surface. 
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Snow  Surveys  in 
California 


State  Department  of  Engineering  has  em- 
ployed Prof.  J.  E.  Church  for  making  such 
surveys  on  the  watersheds  of  that  state, 
using  special  appliances.  To  be  used  for 
forecasting  summer  stream  flow. 


In  his  report  recently  published,  describing  the 
operations  of  the  Department  of  Engineering  of 
the  State  of  California,  W.  F.  McClure,  State 
Engineer,  describes,  among  a  great  number  of 
other  matters,  the  steps  taken  for  securing  snow 
surveys  on  the  water  sheds  of  the  state,  chiefly 
with  a  view  to  securing  the  data  necessary  for 
predicting  the  volume  of  spring  floods  and  of  wa- 
ter which  will  probably  be  available  for  irrigation. 
As  he  states,  at  most  artificial  reservoirs  accurate 
records  are  kept  so  that  it  is  known  at  any  time 
how  much  water  is  available  for  future  use,  but 
no  knowledge  whatever  is  possessed  at  any  time 
of  the  quantity  of  water  stored  in  the  vast  snow 
fields  at  the  heads  of  the  streams  which  must 
come  down  when  warm  weather  melts  the  snow. 

Professor  J.  E.  Church,  Jr.;  of  the  University 
of  Nevada,  has  for  years  been  conducting  studies 
of  the  phenomena  connected  with  precipitation  in 
the  form  of  snow.  In  co-operation  with  the  uni- 
versity, the  local  representative  of  the  United 
States  Weather  Bureau  and  sympathetic  friends, 
Professor  Church  had  accumulated  some  valu- 
able meteorological  apparatus  and  established  an 
observatory  on  the  summit  of  Mount  Rose  at  an 
altitude  of  10,800  feet,  overlooking  Lake  Tahoe. 
This  observatory  was  equipped  with  self-record- 
ing instruments  which  run  continuously  and  make 
written  records  on  graphs  showing  the  meteoro- 
logical conditions  for  every  minute  of  the  day. 
These  instruments  accurately  record  the  temper- 
ature, barometric  pressure,  atmospheric  humid- 
ity, rain  fall,  and  direction  and  velocity  of  wind. 
Precipitation  other  than  in  the  form  of  rain  can- 
not be  correctly  recorded  and  must  be  detc"- 
niined  manually. 

These  instruments  will  run  and  make  their  writ- 
ten record  without  attention  for  six  weeks,  when 
they  must  be  readjusted  and  the  record  sheets 
changed.  It  requires  two  days  to  make  a  trip  to 
the  mountain  observatory  by  men  expert  in  the 
use  of  snow  shoes  and  inured  to  hardships.  While 
at  the  summit,  an  observer  makes  determinations 
of  the  water  content  of  the  snow  which  has  fallen, 
which  gives  a  true  measurement  of  the  precipi- 
tation not  measured  in  the  rain  gauges.  The  ap- 
paratus for  measuring  the  water  in  the  snow  was 
developed  by  Professor  Church,  and  two  or  three 
years  ago  when  the  California  Department  of  En- 
gineering took  up  the  study  of  snowfall,  it  found 
that  no  instruments  of  this  kind  could  be  obtained, 
none  being  in  existence  except  those  manufac- 
tured by  Professor  Church.  The  state  according- 
ly purchased  all  the  equipment  used  bv  him  arTd 
also  engaged  his  services,  thus  insuring  that  the 


observations  would  be  continued  without  a  break 
and  also  arranging  for  training  members  of  the 
department's  staff  in  the  technique  of  making  ob- 
servations. The  equipment  so  purchased  was  first 
used  for  making  observations  in  a  few  snow 
basins  in  the  winter  of  1918-19,  but  it  was  ex- 
tremely difficult  to  obtain  additional  apparatus. 
Only  recently,  after  nearly  two  years  of  effort 
and  through  the  assistance  of  Professor  Church, 
the  department  has  accumulated  sufficient  ap- 
paratus to  enable  the  investigations  to  be  ex- 
tended to  several  of  the  most  important  stream 
liasins. 

The  department  believes  that  after  a  few  years' 
operation  in  a  given  water  shed  it  will  be  able  to 
forecast  early  in  the  season  with  a  reasonable  de- 
gree of  accuracy  the  quantity  of  water  that  will 
flow  in  the  stream  later  in  the  season.  Probably 
reservoirs  will  eventually  be  built  wherever  avail- 
able sites  are  found,  to  be  used  for  both  flood 
control  and  irrigation,  when  information  shall  be 
available  as  to  the  quantity  of  water  held  in  the 
basins  in  the  form  of  snow.  In  the  absence  of 
that  information,  the  irrigator  will  demand  that 
the  reservoirs  be  filled  with  the  first  water  that 
comes,  for  if  held  empty  on  the  chance  of  high 
water  later,  there  may  not  be  enough  to  fill  the 
reservoirs  for  his  use.  On  the  other  hand,  those 
whose  lands  are  subject  to  injury  from  floods 
will  contend  that  the  reservoirs  must  not  be  .filled 
until  the  danger  of  floods  is  passed,  else  when  the 
flood  does  arrive  there  will  be  no  storage  space 
for  it.  If  definite  information  i?  had  as  to  the 
quantity  of  water  being  held  in  reserve  by  the 
small  fields,  however,  it  will  be  known  m  advance 
when  it  will  be  safe  to  fill  the  veservoirs.  More- 
over, if  an  irrigator  should  know  in  the  spring 
that  the  snf)w  will  furnish  insufficient  summer 
water,  he  will  not  plant  crops  requiring  late  irri- 
gation. 

The  studies  so  far  conducted  have  enabled  a 
start  to  be  made  in  forecasting,  and  though  the 
data  have  not  been  as  complete  as  they  will  be 
when  the  system  becomes  fully  developed,  the 
close  agreement  of  the  prognostication  with  the 
measured  run-off  in  the  instances  attempted  has 
been  very  gratifying. 

The  data  obtained  from  the  recording  instru- 
ments at  the  observatories  give  information  as  to 
meteorological  conditions  preceding  and  during 
the  accumulation  of  snow.  From  these  records 
it  is  known  whether  the  ground  was  primed  with 
water  before  the  snow  fell  or  whether  it  was  dr} 
and  absorbent ;  whether  it  was  frozen  so  as  to 
resist  the  penetration  of  the  water  from  melting 
snow. 

To  obtain  a  sample  of  snow,  a  straight  steel 
tube  armed  with  a  serrated  annular  cutting  bit 
of  a  peculiar  pattern  is  used.  The  bit  is  brazed 
or  sweated  into  the  hollow  shaft  (not  screwed  on) 
so  that  there  is  no  joint  to  catch  the  snow.  The 
tube  is  made  up  in  sections  for  convenient  trans- 
portation and  handling  and  is  screwed  together 
to  make  lengths  up  to  about  16  feet.  The  coup- 
lings are  so  made  that  the  sections  butt  together 
in  a  smooth  joint.  The  tube  has  narrow  slots  cut 
in  the  walls  on  opposite  sides  so  as  to  break 
joints  and  not  weaken  the  shaft.  These  slots  serve 
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as  windows  through  which  to  observe  the  column 
of  snow  within  and  through  which  to  insert  a  tool 
for  cleaning  out  the  snow.  On  the  outside  of 
the  tube  is  a  gauge  etched  in  the  metal  graduated 
in  inches,  measured  from  the  edge  of  the  cutter. 
The  inside  surface  of  the  tubes  is  machined  and 
polished  to  a  high  degree  and  the  interior  is  var- 
nished after  being  used  in  order  to  eliminate  fric- 
tion of  the  snow  to  the  greatest  degree.  The 
couplings  are  made  as  thin  as  consistent  with  the 
requisite  strength  and  turned  down  to  a  feather 
edge  at  the  ends  so  as  to  offer  least  resistance 
to  penetrating  the  snow. 

The  sample  of  snow  is  obtained  by  forcing  the 
tube  to  the  bottom,  to  do  which  a  heavy  wrench  is 
applied,  by  which  to  turn  the  tube  and  upon  which 
weight  is  applied  to  force  it  down.  The  rotary 
motion  is  necessary  to  cut  through  layers  of 
frozen  snow.  As  the  tube  descends,  it  cuts  out  a 
column  of  snow  which  rises  inside.  When  the 
bottom  has  been  reached,  the  tube  is  taken  up 
and  weighed.  The  weight  of  the  empty  tube  is 
known  and  the  scale  calibrated  so  as  to  express 
the  net  weight  of  snow  in  inches  of  water. 

The  scale  is  of  the  spring  balance  type  but  is 
more  carefully  constructed  and  calibrated  than 
are  any  of  the  stock  scales  found  in  the  market. 

A  "snow  survey"  consists  of  selecting  courses 
which  seem  to  the  operator  typical  of  average  con- 
ditions in  the  snow  field  and  taking  many,  some- 
times hundreds  of  samples  of  snow,  each  of  which 
is  weighed  for  its  water  content.  In  a  small  field  or 
one  with  uniform  topograph}'  and  exposure,  one 
or  a  few  courses  will  be  sufficient ;  but  in  a  broken 
and  rugged  country  covered  with  timber,  a  great 
many  courses  may  be  required  to  obtain  a  good 
average.  The  work  is  done  in  high  mountains,  re-* 
mote  from  habitations,  and  is  strenuous  to  an  ex 
treme  degree.  It  requires  men  of -good  health,  in 
ured  to  hardships,  endowed  with  sound  judgment, 
unyielding  determination,  possessing  good  knowl- 
edge of  woodcraft  and  acquainted  with  the  geog- 
raphy of  the  country.  The  operator  must  carrj-, 
in  addition  to  his  instruments,  food  and  bedding 
for  camping  overnight.  The  department  has  made 
a  rigid  rule  that  no  trip  into  dangerous  territory 
shall  be  made  b\'  one  man  alone  but  alwa\  s 
with  a  companion,  since  an  accident  which  might 
be  trivial  elsewhere  becomes  a  momentous  mat- 
ter in  these  remote  regions,  and  serious  injury  or 
storm  means  almost  certain  death. 


$6,000,000  California  State  Highway  Contracts 

Thirty-five  new  contracts  for  approximately  six 
million  dollars'  worth  of  work  have  been  let  by 
the  California  Highway  Commission  during  the 
first  six  months  of  1921. 

This  work  was  distributed  all  over  California 
and  bids  on  other  sections  are  being  asked  and 
a  large  highway  program  is  well  under  way. 

The  1921  contracts  that  have  thus  far  been  let 
are  for  work  in  the  following  counties:  Fresno, 
Tehama,  Shasta,  Santa  Barbara,  Kern,  Humboldt. 
Butte,  San  Luis  Obispo,  Mendocino,  Placer,  Ne- 
vada, Sacramento,  Amador,  Solano,  San  Mateo, 
Tulare,  Los  Angeles,  San  Diego,  Mono,  Mariposa 
and  Glenn. 


Labor  for  Unemployed  on  California 
Highways 

The  state  highway  engineer  of  California,  A. 
B.  Fletcher,  estimated  that  at  the  end  of  July  there 
were  2.500  men  employed  on  highway  contract 
and  maintenance  work  in  that  state,  1,500  of  these 
being  on  contract  work.  The  recent  sale  of  $4,- 
780,000  worth  of  highway  bonds  will  enable  the 
highway  commission  to  let  more  highway  con- 
tracts, providing  work  for  hundreds  of  more  men. 

Since  January  1,  1921,  sixtv-three  contracts 
have  been  let,  totaling  $7,916,87!i. 


Sewerage  Conditions  in  Indianapolis 

It  is  estimated  that  only  t)5  per  cent  of  the 
houses  of  Indianapolis  are  connected  with  sewers 
where  sewers  and  water  are  available,  while,  in 
addition,  there  are  many  parts  of  the  city  where 
they  are  not  available.  Open  vaults  consequently 
exist  by  the  thousand  in  the  city,  and  the  city 
health  department,  which  has  recently  completed 
a  sanitary  survey  of  the  city,  asks  the  city  coun- 
cil to  pass  an  ordinance  prohibiting  the  mainte- 
nance of  open  vaults  within  the  city  after  October 
25 ;  and  requiring  that  all  houses  be  connected 
with  the  sewers  and  water  where  these  are  avail- 
able, and  where  they  are  not  that  septic  tanks  be 
installed.  One  of  the  objectionable  features  of 
the  vaults  is  that  "'there  are  being  hauled  through 
the  streets  daily  from  75  to  100  loads  of  night  soil, 
which  is  dumped  on  the  ground  less  than  two 
miles  from  the  heart  of  the  city.  .  .  .  The 
night  soil  wagons  and  cleaning  outfits  are  an  oi- 
t'ense  against  common  decency  and  an  insult  to 
public  health,"  according  to  Dr.  Herman  G.  Mor- 
gan, secretary  to  the  health  department. 

Another  cause  of  insanitary  conditions  is  that 
"many  sanitary  sewers  in  nearly  every  par!  of  the 
city  are  not  operating  properly.  The  trout le  often 
is  caused  by  stopping  up  the  interceptor.  The 
overflow  then  dumps  raw  sewage  into  streams 
that  pass  through  the  residence  districts.  In 
some  of  the  best  residence  sections  it  is  almost 
constantly  possible  to  detect  the  odor  of  sewer 
gas.  Complaints  have  been  received  by  us  re- 
l^eatedly,  and  found  to  be  well-founded."  This 
condition  is  partly  due  to  the  fact  that  sewer- 
cleaning  gangs  are  not  properly  supervised  and 
that  much  of  their  work  is  not  done  properly. 


Philadelphia-Camden  Bridge 

The  board  of  engineers  in  charge  of  the  con- 
struction of  the  Philadelphia-Camden  bridge 
across  the  Delaware  river  consists  of  Ralph  Mod- 
jeski.  chairman  and  chief  engineer,  George  S. 
Webster  and  Lawrence  A.  Ball,  who  will  have 
complete  charge  of  the  design  and  construction  of 
the  bridge  and  will  advise  the  bridge  commission 
on  all  matters  pertaining  to  the  project,  will  em- 
ploy experts  when  necessary,  and  maintain  an  in- 
spection department,  an  assistant  to  the  chief  en- 
gineer and  chairman,  an  engineer  for  the  design 
of  the  approaches,  an  engineer  of  the  design  of 
the  main  bridge  and  three  engineers  of  con- 
struction. 


Ai',  r^iT 


I'.Kn 


PUBLIC     WORKS 


167 


PUBLIC  WORKS. 

Published  Weekly 

by 

Public  Works  Journal  Coi-poration 

Publication  Office,  Floral  Park,   N.  Y. 

Advertising  and  Editorial  Offices     at  243  \V.  30th  St., 

New  York,  N.  Y. 


Subscription   Rates 
United  States  and  Possessions,   Mexico  and  Cuba. $3. 00  year 

All   other  countries    $4.00  year 

Change    of    Address 

Subscribers  are  requested   to   notify   us   promptly  of  change 

of  address,   giving  both   old   and   new   addresses. 


Telephone  (New  York):  Bryant  9591 
Western   offlce:    Monadnock   Block,   Chicago 

S.   W.    HUME.    President  J.    T.    MORRIS,   Treasurer 

A.   PRESCOTT  FOLWELL,   Editor 

FRANK  W.    SKINNER.   Associate  Editor 


CONTENTS 


COXSTRUCTIXG  THE  WAXAQUE  DAM— Illus- 
trated        157 

Garbage    Disposal    ip.    Philadelphia,    Detroit    and    New 

Orleans    IGl 

Road  Work  in  Venezuela  161 

Coosa  River  120,000  H.  P.  Hydraulic  Power  Develop- 
ment        161 

NAUGATUCK  VALLEY  ROAD— Illustrated   162 

IDEAL  HIGHWAY  CONSTRUCTION  16.-5 

LOSSES  FROM  WATERSHEDS  . . . ." IC'-t 

Asphalt-Dirt  Mixed  Road  in  Texas   164 

SNOW  SURVEYING  IN  CALIFORNIA 165 

Labor  for  Unemployed  on  California  Highways 16G 

Sewerage  Conditions  in  Indianapolis  166 

Philadelphia-Camden   Bridge   166 

EDITORIAL   NOTES    1C7 

Reforestation  of  Watersheds — Fixed  Fee  Road  Con- 
tracts 

SHELBURN  MOUNTAIN  ROAD  168 

Charleston's   New  Filter   170 

HOW  TO  HANDLE  AND  ERECT  GIRDER 
SPANS  WITHOUT  SPECIAL  EQUIPMENT— Il- 
lustrated       171 

The  Port  of  New  York  District  173 

Canals  in  Great  Britain    17a 

A  Suspended  Dump  Track  173 

RECENT  LEGAL  DECISIONS  174 


Reforestation  of  Watersheds 

Is  the  yield  of  a  watershed  diminished  by  cut- 
ting off  the  trees  or  increased  by  reforesting?  This 
question  stands  without  a  generally  accepted  an- 
swer after  many'decades  of  discussion  and  inves- 
tigation. Forestry  enthusiasts  claim  it  is.  Others 
dispute  it  or  at  least  insist  that  it  has  not  been 
proved.  In  this  issue  a  water  works  engineer  who 
has  studied  the  problem  gives  it  as  his  tentative 
opinion  that  the  yield  is  greater  when  trees  have 
tjeen  cut  off  and  the  ground  allowed  to  grow  up 
to  wild  grass,  and  questions  the  advisibality  of 
reforesting  a  water  works  watershed. 

It  seems  to  us,  however,  that  decision  as  to 
reforestation  should  not  rest  solely  upon  the  re- 
sults obtainable  in  increasing  total  yielfl.  Total 
yield  is  important,  but  is  less  so  in  most  cases  than 
uniformity  of  yield,  decreasing  erosion  of  soil,  re- 
ducing   evaporation    from    reservoir    surface    bv 


diminishing  wind  velocities  acrossy  it ;  all  of  which 
result,  we  believe,  from  the  presence  of  trees  on  a 
hilly  or  mountainous  watersheds,  and  most  water- 
sheds (or  catchment  areas,  as  they  are  more  ap- 
propriately called  by  some)  in  the  eastern  states 
are  hilly  or  mountainous. 

There  would  seem  to  be  no  question  that  the 
roots  of  trees  and  the  forest  mat  of  dead  leaves 
and  wood  prevent  erosion  on  slopes,  and  greatly 
increase  the  percolation  of  water  into  the  soil  and 
and  the  resulting  ground  storage.  This  means 
less  immediate  run-off  fro -i  rains  and  therefore 
i<:?s  loss  over  the  spillway.  It  al.so  means  less 
sediment  carried  into  the  reservoir  to  diminish  its 
cap;.city,  and  less  turbidity  to  be  removed  from 
the  water. 

Another  argument  in  favor  of  reforestation  -Is 
the  profit  of  it  considered  as  an  investment.  By 
scientific  cutting  of  the  trees  and  yearly  re|ilant- 
ing,  a  wooded  watershed  may  be  made'  a  source 
of  continual  revenue,  most  of  the  labor  on  it  being 
done  at  times  when  the  regular  force  of  the  de- 
partment or  water  company  have  no  other  outside 
work  on  hand.  Several  instances  of  this  have  been 
described  by  us  during  the  past  few  vears. 


Fixed  Fee  Road  Contracts 

The  use  of  a  special  cost-plus  basis  of  contract 
for  construction  of  concrete  highways  under  diffi- 
cult and  uncertain  conditions  is  found  satisfactory 
by  the  State  Highway  Department  of  Connecticut 
as  illustrated  by  the  description  in  this  issue  of  a 
half  million  dollar  job  that  was  somewhat  ham- 
pered by  maintaining  traffic  on  a  crooked  line  un- 
der construction. 

All  of  the  Connecticut  stale  road  maintenance  is 
done  on  force  account  and  most  of  the  new  con- 
struction, including  bridges  of  the  longest  spans, 
by  competitive  contract,  either  lump  sum  or  unit 
price. 

On  special  occasions  where  conditions  precludfc 
exact  estimates,  and  lump  sum  or  equivalent  con- 
tracts are  likely  to  involve  uncertainty  and  high 
prices,  a  special  contract  providing  for  the  pay- 
ment of  all  labor,  material  and  equipment  costs, 
plus  a  predetermined  fee  for  supervision  and 
contractor's  profit,  has  been  found  practical  and 
satisfactory.  The  fixed  fee  has  been  approximate- 
ly proportioned  to  the  total  reasonable  cost  of  the 
work  by  making  it  an  agreed  percentage  of  the 
engineer's  preliminary  estimate. 

So  far  this  form  of  contract  has  been  adopted  in 
cases  where  particular  difficulties  and  uncertain- 
ties were  anticipated,  making  it  impractiable  to 
provide  satisfactorily  for  them  in  the  specifica- 
tions; as  when  unforeseen  difficulties  impede  the 
handling  of  the  traffic  or  may  delay  the  work  and 
cause  additional  expense.  This  burden,  and  that 
due  to  arbitrary  charges,  should  properly  fall  on 
the  owner  where  it  is  placed  by  this  arrangement 
that  also  settles  on  him  the  entire  cost  and  all 
risks  and  on  the  other  hand  frees  him  from  pavine 
undue  profits.  t-  J     & 

Properly  administered,  accounted,  and  executed 
such  a  contract  as  this  is  not  far  from  ideal  under 
certain   conditions,  although   it   has  the  possible 
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objections  of  eliminating  general  competition  and 
removing  the  incentive  for  extraordinary  efforts 
to  reduce  cost.  It  is,  of  course,  possible  to  reduce 
these  disadvantages  by  permitting  the  contractor 
to  bid  a  minimum  amount  of  percentage  he  would 
accept,  and  by  offering  a  bonus  of  a  certain  per- 
centage of  any  saving  effected  over  the  engineer's 
preliminary  estimate.  The  latter  may,  however, 
be  held  to  imply  a  corresponding  over-payment 
when  extra  cost  is  developed.  The  desirability  of 
such  a  step  must  necessarily  depend  to  a  large  de- 
gree on  the  character  of  the  work  and  on  the 
wording  and  proper  enforcement  of  the  contract 
and  specifications. 

Under  favorable  and  well-defined  conditions 
where  there  are  many  or  large  standard  items  that 
afford  special  opportunity  for  excellent  manage- 
ment and  commercial  and  financial  manipulations, 
the  award  to  the  lowest  bidder  for  a  fixed  price  or 
unit  price  stimulates  competition  and  the  effort 
to  introduce  advantageous  management  and 
operation. 


Where  there  are  great  uncertainties,  delays  or 
the  probability  of  important  changes,  the  cost- 
plus  system  is  attractive,  provided  exceptional 
ability  and  integrity  of  the  contractor  and  his 
familiarity  with  the  same  kind  of  work,  and  the 
[)rovision  of  abundant  equipment  of  all  necessarj' 
plant,  machinery,  and  complete  executive  organ- 
ization without  extra  charge,  is  assured. 

The  specifications  should  leave  no  possibility  of 
disagreement  as  to  the  furnishing  by  the  contrac- 
tor of  all  equipment  of  every  sort  that  is  used  and 
the  inclusion  of  all  kinds  of  supervision  and  direc- 
tion so  that  no  extras  of  any  sort  will  be  charged 
and  that  there  will  be  no  incentive  to  hold  plant 
idle  on  the  job  in  order  to  rent  it  at  large  prices, 
to  supply  unnecessary  equipment,  or  to  provide 
occupation  for  supervision  not  necessary  on  the 
work.  It  is  well  demonstrated  that  no  possible 
type  of  contract  is  best  adapted  for  all  conditions, 
but  this  form  seems  to  have  positive  advantages 
for  the  conditions  under  which  it  has  been  suc- 
^■essfullv  used. 


Shelburne    Mountain    Road 


Heavy  construction  on  a  $300,000  contract  for  5  miles  of  concrete  highway 
in  Massachusetts  in  the  Mohawk  Trail  region.  Heavy  grades  eliminated  by 
location  requiring  many  preliminary  surveys.  Cost  increased  by  one-way 
delivery  of  materials.  Abundance  of  power  equipment  installed.  Average 
progress  nearly  300  linear  feet  of  ISfoot  pavement  daily.  Sand  and  concrete 
tests  notably  above  specification  requirements. 


The  Shelburne  Mountain  road,  now  under  con- 
struction through  the  beautiful  scenic  regions  in 
District  No.  2  of  the  Massachusetts  Division  of 
Highways,  involves  a  large  amount  of  heavy  con- 
struction. The  route  was  designed  and  con- 
struction begun  under  the  control  of  the  State 
Department  of  Highways,  A.  W.  Dean,  chief  en- 
gineer, F.  C.  Pillsburv,  construction  engineer,  and 
H.  D.  Phillips,  district  engineer.  The  contract, 
amounting  to  about  $300,000,  was  awarded  to 
Coleman  Brothers  &  Co.,  Inc.,  of  Boston,  P.  J. 
Burns,  superintendent.  The  work  was  com- 
menced September  1919,  is  now  more  than  75  per 
cent  finished,  and  it  is  expected  will  be  completed 
this  season. 

The  alignment,  about  5  miles  long,  consists  of 
tangents  connected  by  long  radius  banked  curves 
with  maximum  grades  of  6  per  cent,  one  of  them 
having  a  length  of  nearly  9,000  feet.  The  road 
winds  through  a  very  beautiful  and  oicturesque 
region,  forming  an  approach  to  the  historic  Mo- 
hawk trail  used  by  the  war  parties  when  attack- 
ing the  Pocumtuck  tribe  in  Deerfield. 

The  location  was  very  difficult  and  required  a 
great  deal  of  reconnaissance  and  surveys  extend- 
ing over  several  years.  Half  a  dozen  or  more  pre- 
liminary locations  were  made  by  the  State  High- 
way Department  and  trial  lines  estimated  from 
the  stadia  and  vertical  arc  measurements  even- 
tually culminating  in  the  selection  of  a  route  that 
eliminates  the  last  steep  grade  (12  per  cent)  re- 
maining in  the  route  from  Boston  to  Williams- 
town  and  Albany. 


About  two-thirds  of  the  location  is  an  entirely 
new  line,  most  of  it  terraced  out  of  rocky  hillsides, 
involving  about  40,000  yards  of  earth  and  16,000 
of  rock  excavation,  just  about  balancing  the  re- 
(juired  fills  and  embankments  with  moderate- 
length  hauls  averaging  about  1,000  feet.  The 
width  of  the  hardened  roadway  is  18  feet,  in- 
creased to  21  feet  oil  curves,  which  are  well 
banked. 

In  the  final  location  the  center  line  stakes  are 
driven  50  feet  apart  and  one  on  each  side  and  on 
each  of  them  is  inscribed  the  elevation  marked 
with  Dixon's  lumberman's  blue  crayon  that  will 
be  legible  for  years.  Slope  stakes  are  set  at  the 
tops  of  deep  cuts  and  at  the  bottoms  of  high  fills. 
At  all  points  the  line  and  elevation  are  given  by 
the  resident  en(rineer  to  the  contractor's  super- 
intendent and  arc  transferred  to  subgrade  and  the 
finished  work  by  chalk  line,  level  and  straight- 
edge. The  different  stages  of  the  work  are  checked 
up  by  instruments  as  soon  as  completed  and  any 
material  deviations  are  immediately  corrected. 
Generally  the  state  has  secured  a  right  of  way  100 
feet  wide,  nowhere  less  than  70  feet  wide,  allowing 
ample  room  for  slopes  and  protection  against  fall- 
ing trees,  landslides,  rolling  boulders  and  the  like. 

In  some  places  where  the  road  winds  along 
high  on  the  hillside  it  commands  beautiful  pros- 
pects and  distant  views  of  New  Hampshire  and 
Vermont  mountains  and  it  is  proposed  to  secure 
the  funds  and  authority  necessary  for  building 
occasional  lookouts  carried  beyond  the  roadway 
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and  .protected,  if  necessary,  by  high  retaining 
walls  and  massive  parapets,  which  will  greatly 
enhance  the  road  for  touring. 

Great  pains  are  taken  to  secure  a  substantial 
foundation  and  to  drain  it  thoroughly,  thus  pro- 
viding for  durable,  strong  bearing  surfaces. 
Ditches,  tile  drains,  blind  drains  and  the  like  are 
abundant  and  the  drainage  from  them  flows  away 
rapidly  to  the  brooks  or  streams  in  the  vicinity. 
In  wet  hillside  cuts,  ditches  are  excavated  10  feet 
clear  of  and  parallel  to  the  edge  of  concrete  sur- 
face, and  are  carried  down  about  2J^  feet  below 
grade,  and  drained  through  pipes  or  culverts. 

Considerable  drilling  and  blasting  were  required 
in  the  deep  cuts  to  shatter  the  rock  so  that  it  could 
be  handled  by  the  two  ^-yard  Erie  steam  shovels, 
each  of  which  delivered  the  spoil  to  from  10  to 
20  teams  that  hauled  it  directly  to  the  nearest  fill. 
Ingersoll-Rand  tripod  and  jackhammer  drills 
were  always  operated  in  advance  of  the  steam 
shovels  to  shatter  the  earth  and  rock  and  also  for 
a  considerable  amount  of  block  holing.  Light 
holes  were  charged  with  40  per  cent,  and  heavy 
ones  with  60  per  cent  dynamite,  but  none  of  them 
were  sprung.  The  drills  were  operated  with  com- 
pressed air  that  was  provided  by  a  20  h.  p.  Sulli- 
van compressor  and  steam  for  it  and  other  pur- 
poses was  supplied  by  four  portable  vertical  boil- 
ers. The  shovels  were  always  moved  before  eacn 
blast  of  the  working  face  in  rock  cuts. 

The  cuts  were  made  24  feet  wide  on  the  bottom 
and  the  embankments  were  from  24  to  28  feet 
wide  on  top  and  the  slopes  were  rip-rapped  when 
at  45  degree  angles.  The  slopes  of  rock  cuts  were 
J4  :1  and  of  earth  cuts  lyi'-l.  The  deepest  cuts 
were  20  feet  and  the  highest  embankments  were 
also  20  feet.  In  all  cases  where  embankments 
were  built  on  side  hills  the  latter  were  plowed 
before  the  fill  was  placed.  The  embankments 
were  finished  with  a  natural  slope,  no  retaining 
walls  being  built.  Earth  embankments  were  made 
with  12-inch  layers,  that  were  so  well  compacted 
by  horse-drawn  rollers  that  no  settlement  oc- 
curred in  them  after  the  road  was  built  on  them. 

All  foundations  were  made  with  12  to  iS-inch 
layers  of  rock  from  8  inches  in  diameter  down  to 
fine  pieces  and  were  underlaid  in  wet  places  with 
6  inches  of  sandy  gravel  to  afford  additional  drain- 
age. The  stone  foundations  were  carefully  hand 
packed  and  the  voids  filled  with  sand,  thoroughly 
rolled  with  a  12-ton  Buffalo-Pitts  machine.  The 
stone  foundations  are  built  accurately  to  sub- 
grade,  and  are  tested  with  a  template  riding  on 
the  side  forms  just  ahead  of  tlie  construction  of 
the  concrete  pavement. 

The  cement,  sand  and  stone  conform  to  the  re- 
quirements of  the  Federal  Aid  Road  specifica- 
tions, the  sand  being  of  a  remarkably  fine  quality 
that  is  more  than  100  per  cent  of  the  test  require- 
ments. 

The  cost  of  the  work  was  materially  increased 
by  the  necessity  of  hauling  all  road  materials  from 
one  end  only  of  the  line.  Cement  was  hauled  daily, 
distances  ranging  from  14  mile  to  6  miles  and  was 
delivered  only  as  required,  only  a  dozen  or  so 
bags  being  left  over  night  on  the  job.  .  The  stone 


and  sand  were  hauled  from  2^4  to  7^2  miles  in 
3-ton  and  4^-ton  Mack  trucks. 

Aggregate  was  hauled  over  the  completed  road- 
way and  delivered  in  piles  on  the  subgrade  ad- 
jacent to  the  2-bag  Koehring  mixer,  that  early  in 
the  season  had  run  at  an  average  rate  of  about 
275  linear  feet  daily,  equivalent  to  290  cubic  feet 
of  concrete,  a  progress  which  has  since  been  in- 
creased to  about  300  linear  feet  per  day.  The 
1:2:4  concrete  contains  8  per  cent  of  the  cement 
bulk  of  hydrated  lime  and  is  required  to  be  mixed 
for  one  minute. 

The  concrete,  dumped  from  the  bucket  of  the 
mixing  machine,  is  approximately  spread  by  hand, 
shoveled  and  raked,  and  on  tangents  is  finished 
by  a  Lakewood  tamping  and  finishing  machine. 
The  machine  cannot  be  operated  on  curves  and 
therefore  the  banked  surfaces  are  finished  by 
hand,  being  screeded  with  a  48-pound  rail, 
dragged  by  four  men,  after  which  the  surface  is 
floated  by  men  working  on  bridges.  The  surface 
is  later  roughened  with  stable  brooms. 

The  concrete  is  placed  between  Blaw-Knox 
forms,  of  which  1,200  linear  feet  are  provided. 
Water,  at  100  pounds  pressure,  for  concrete  mix- 
ing, curing  and  other  purposes,  is  delivered 
through  a  l^-i-inch  pipe  laid  by  the  contractor  and 
connected  to  a  Dean  steam  pump  at  the  section, 
which  is  shifted  every  mile  or  so  to  draw  from 
the  more  convenient  supplies  which  are  found  in 
abundance  all  along  the  line. 

The  contractor  has  about  300  linear  feet  of 
6  X  22-foot  light  wooden  frames  2  feet  high  that 
are  covered  with  canvas  and  protect  each  day's 
section  of  fresh  concrete  until  it  has  set  and  after 
an  average  time  of  16  hours  is  covered  with  ^ 
inches  of  earth  and  for  2  weeks  is  kept  saturated 
with  water,  two  or  three  men  constantly  being 
employed  spraying  it  with  hose  from  the  service 
pipe  alongside.  The  total  force  averages  about 
80  men. 

Expansion  joints  are  provided  at  the  end  of 
every  quarter  day's  work  and  great  care  is  taken 
to  make  them  exactly  at  right  angles  to  sub- 
grade.    They  are  made  with  3-ply  asphalted  paper. 

Daily  slump  tests  are  made  of  concrete,  taken 
fresh  from  the  pavement,  and  placed  in  a  trun- 
cated conical  sheet  steel  form  12  inches  high.  8 
inches  in  diameter  at  the  base,  4  inches  at  the 
top.  The  test  concrete  is  thoroughly  rodded  with 
a  '/2-inch  diameter  pointed  pin,  the  top  is  care- 
fully leveled,  and  the  form  immediately  with- 
drawn, permitting  the  concrete  to  slump  without 
restraint.  The  average  amount  observed  has 
been  %  inch  for  concrete  that  has  been  tamped 
with  the  Lakewood  machine  and  1  inch  for  hand 
concrete,  although  the  specification  allows  slumps 
of  lJ/2  inches  and  3  inches,  respectively,  for  these 
conditions.  It  is  considered  that  a  large  factor 
in  obtaining  these  results  is  the  close  adherence 
to  the  theoretical  water  content  of  the  concrete, 
the  water  ratio  being  maintained  at  one,  which 
makes  a  dry  and  uniform,  plastic  product,  which 
has  proven  very  satisfactory.  The  numerous 
slump  tests  made  have  been  allowed  to  harden 
alongside  the  road  and  many  of  the  specimens 
ma)'  still  be  noticed  where  they  have  been  aban- 
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doned,  that  look  almost  as  perfect  and  symmetri- 
cal as  though  they  had  hardened  in  the  form  with- 
out being  removed  or  slumping  at  all. 

The  work  is  being  executed  by  an  average  force 
of  about  12  two-horse  teams,  7  trucks,  and  80 
men,  first  class  labor  being  abundant  at  prices 
varving  from  35  to  50  cents  per  hour. 


Charleston's   New   Filter 


Plant  of  fourteen  million  gallons  capacity 
constructed  under  supervision  of  depart- 
ment for  less  than  the  lowest  bid  received. 


The  Water  Department  of  Charleston,  S.  C, 
has  built  by  day  labor  a  new  filtration  plant  to 
take  the  place  of  the  old  "tub"  filters,  and  be- 
lieves that  it  has  saved  money  thereby,  besides 
saving  itself  a  lawsuit  and  much  annoyance  that 
would  have  resulted  from  the  unforeseen  condi- 
tions that  a  contractor  would  have  encountered. 

The  plant  contains  fourteen  one-million-gallon 
concrete  filter  units  with  "Wheeler"  bottoms.  An 
old  standpipe  erected  in  1880  was  taken  down  and 
re-erected  for  use  as  a  wash-water  tank. 

The  manager  and  engineer  of  the  department. 
J.  E.  Gibson,  secured  authority  to  build  the  plant 
under  his  own  management  rather  than  by  con- 
tract, and  contracts  foi  materials,  including  a 
construction  plant,  were  entered  into  early  in 
1920.  The  construction  plant  cost  $10,150  and 
$368  additional  was  paid  out  for  small  tools. 

The  razing  of  the  old  standpipe  was  completed 
early  in  January  and  re-erected  on  the  new  foun- 
dation completed  in  April,  the  standpipe  going 
into  service  on  April  22,  when  the  removal  of  the 
old  filter  plant  was  begun.  One  filter  unit  was 
poured  on  May  27,  another  on  June  17  and  two 
filters  on  July  15.  Construction  of  the  Wheeler 
bottoms  was  begun  the  second  week  in  July  and 
the  first  filter  went  into  service  October  5,  a  sec- 
ond 20  days  later  and  the  third.  December  15. 

Two  more  filters  were  poured  on  November 
5,  two  on  November  30  and  two  on  December 
21.  By  January  1  of  this  year  three  filters  were 
in  service  of  the  eight  that  had  been  poured. 

The  work  was  greatly  delayed  by  difficulty  in 
having  material  delivered,  little  construction  be- 
ing done  between  the  middle  of  July  and  October, 
when  the  forces  were  more  or  less  disorganized. 

It  was  estimated  that  the  cost  ol  the  plant  com- 
plete would  be  $123,213,  including  the  cost  of 
the  construction  plant  which  was  estimated  to 
have  a  salvage  value  of  $3,000,  leaving  the  net 
cost  about  $120,000,  including  the  standpipe,  out- 
side piping,  engineering  and  other  expenses.  The 
original  estimate  was  $118,300.  but  this  was  made 
before  the  increase  in  cost  of  materials,  freight 
and  labor  of  1920.  Further,  the  cost  was  in- 
creased by  the  delays  and  by  the  necessity  of 
maintaining  the  supply  of  water  to  the  city  mean- 
time.    Concerning  the  cost,  Mr.  Gibson  said: 

All  of  these  contingencies  were  in  a  measure  considered 
in  making  our  original  estimate.  l)ut  no  one  other  than  a 
pessimist  could  have  foreseen  all  of  the  difficulties  to  be 
encountered  in  this  operation. 

We  are  satisfied  that  had  we  let  this  work  hv  contract, 


wc  would  have  been  subjected  to  inconveniences,  arguments 
and  claims  for  liquidated  damages  due  to  the  inevitable 
delays  incident  to  maintaining  the  water  supply  service. 
These  claims  would  have  probably  resulted  in  legal  proceed- 
ings before  they  could  have  been  satisfactorily  adjusted. 

As  the  work  progressed  your  otficcrs  were  more  than  ever 
convinced  of  the  wisdom  of  the  commission  in  authorizing 
the  department  to  carry  on  this  work  under  their  own  man- 
agement, and  we  believe  this  view  is  entertained  by  the 
members  of  the  Commission. 

The  lowest  contract  bid  received,  you  will  recall,  amounted 
to  Sl2T,050,  and  therefore  it  is  seen  that  we  will  probably 
effect  an  actual  saving  of  $7,000  in  cash,  plus  whatever 
claims  the  contractor  might  have  presented  and  collected, 
rather  than  go  to  law,  not  considering  the  arguments  and 
bickerings  which  would  have  arisen  by  lack  of  co-ordination 
between  the  contractor  and  the  department  forces. 

MUNICIP-\L  USE  OF  WATER 

The  department  furnished  fire  protection 
through  (>2y  hydrants  and  the  city  had  the  right  to 
use  300,000  gallons  per  day  for  flushing  sewers 
and  other  corporate  purposes.  For  this  service 
the  city  paid  $44,000  a  year  plus  $25  per  hydrant 
for  all  hydrants  in  excess  of  600. 

It  was  found  that  the  city  was  using  more  than 
700,000  gallons  a  day  for  sewer  flushing  alone. 
Meters  had  been  installed  upon  all  municipal 
services  except  the  sewer  flush  tanks,  and  upon 
discovering  the  excessive  use  of  water  by  these, 
periodic  inspection  and  tests  were  made  to  keep 
the  waste  of  water  by  them  within  a  reasonable 
amount.  This  was  doubly  important,  as  all  of 
the  sewage  had  to  be  pumped.  The  water  used 
bv  the  flush  tanks  during  1920  was  estimated  to 
have  been  14,600,000  cubic  feet,  valued  at  $13,900. 

The  other  municipal  uses  for  the  year  totaled 
7,522,380  cubic  feet,  valued  at  $10,440.  This  is 
50  per  cent  more  than  the  amount  arranged  for 
and  by  co-operation  with  the  managers  of  various 
city  institutions  the  department  hopes  to  elimi- 
nate most  of  the  useless  waste  by  these  services. 

Of  the  9,430  taps  on  the  system,  98.4  per  cent 
were  metered  at  the  end  of  1920,  and  it  is  hoped 
to  meter  practically  all  of  the  remainder  this  year. 

Of  all  the  water  filtered  and  pumped  to  the 
city  during  the  j'ear,  80.4  per  cent  was  recorded 
by  service  meters,  at  times  85  per  cent  being  ac- 
counted for.  It  IS  believed  that  an  average  of 
85  per  cent  of  all  water  pumped  will  be  metered 
and  billed  when  the  services  are  all  metered. 

On  account  of  the  nature  of  the  soil  it  is  found 
advisable  to  lay  all  sorvices  of  lead  pipe.  There 
are  a  great  many  galvanized  iron  services  in  the 
city  and  many  small  wrought  iron  mains  laid  by 
property  holders,  and  the  latter  are' being  replaced 
by  cast  iron  and  the  former  by  lead,  more  than 
$3,000  having  been  spent  in  this  work  last  year. 


Consulting  Engineers  J.  V.  Davies  and  Ralph 
Modjeski  have  reported  to  the  San  Francisco 
Motor  Car  Dealers'  Association  recommending 
the  construction  of  a  road  from  near  Mission 
Rock  to  the  proposed  naval  base  in  Alameda 
which  would  include  about  3,000  linear  feet  of 
tunnel,  consisting  of  three  parallel  tubes  provid- 
ing altogether  for  one  20-foot  roadway  and  two 
railroad  tracks,  and  12,000  feet  of  bridge  spans 
followed  by  a  concrete  pile  viaduct  and  a  filled 
causeway.  All  to  have  an  estimated  cost  of  about 
$40,000,000  and  to  be  completed  in  about  four 
years  after  construction  is  commenced. 
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Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also ;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Handle  and  Erect 

Girder  Spans  Without 

Special  Equipment-V* 

With  ginpoles  and  moveable  derricks. 


When  derricks,  locomotive  cranes  or  other 
hoisting  apparatus  are  not  available,  girders  of 
about  10  tons  weight  may  be  loaded,  unloaded, 
raised,  lowered,  shifted  a  few  feet  horizontally 
and  erected  by  the  use  of  the  ginpole,  which  is 
virtually  a  guyed  mast  with  a  hoisting  tackle  sus- 
pended from  it.  Girders  heavier  than  10  tons  may 
be  handled  b}'  a  pair  of  ordinary  ginpoles  or  by 
one  or  two  ginpoles  of  extra  strength. 

Ordinarily  a  ginpole  consists  of  any  convenient 
stick  of  sound  timber,  6  inches  or  more  in  diam- 
eter and  20  feet  or  more  in  length  with  the  square 
lower  end  seated  on  an  ample  timber  sill  and  a 
hoisting  tackle  of  four  parts  or  more  suspended 
from  the  top,  which  is  guyed  by  at  least  four  and 
preferably  by  six  or  eight  inclined  stays  that  make 
the  smallest  practicable  angle  with  the  horizontal 
and  are  securely  attached  to  the  mast  and  to  their 
anchorages. 

STRENGTH    OF  LOAD 

The  strength  of  a  ginpole  is  greatest  when  the 
bottom  has  full  even  bearing  on  the  horizontal 
surface  and  least  when  it  is  rounded  or  takes 
bearing  only  at  a  single  point.  It  is  greatest  for 
well  seasoned  sound  timber  and  may  be  greatly 
reduced  if  the  timber  is  green  and  has  imperfec- 
tions which  may  be  hidden.  Ordinarily  if  the 
load  is  at  all  heavj'  in  proportion  to  the  noniina 
strength  of  the  ginpole,  it  should  be  lifted  cau- 
tiously and  in  all  cases  the  ginpole  should  be  care- 
fully watched  to  see  that  it  shows  no  signs  of 
distortion,  displacement  or  failure;  Care  should 
always  be  taken  not  to  pass  under  the  load. 

The  nominal  safe  load  for  square,  sound,  well 
seasoned  yellow  pine  ginpoles  for  a  6  x  6-inch 
cross  section,  14  feet  long,  is  about  4  tons;  for 
8  X  8-inch  cross  section,  20  feet  long,  about  7  tons  : 
for   a    10  X  10-inch,   20   feet   long,    14   tons.     The 

•Part  I. — Transportation  to  site  and  erecting  bv  steum 
protrusion   was  published  Julv  3. 

Part  II. — Erection  by  cribbing,  jacking,  rolling  and  .skid- 
ding was  publislied  July  30. 

Part  III. — With  flxed  and  moveable  derricks  was  pub- 
lished  August   6. 

Part  IV.— With  locomotive  cranes,  derrick  cars  and 
wrecking    cars    was    published    ?    ?    ? 


strength  of  a  ginpole  decreases  rapidly  as  the 
length  increases,  so  that  a  10  x  lO-inch  ginpole,  35 
feet  high  should  not  be  loaded  more  than  4  or  5 
tons  at  the  most,  while  a  12  x  12-inch  ginpole 
should  not  be  loaded  with  more  than  7  tons  for 
a  length  of  35  feet  or  5  tons  for  a  length  of  50 
feet. 

SPECIAL  GINPOLES  .\ND  RIGGING 

If  it  is  necessary  to  load  a  ginpole  above  a  safe 
amount,  the  pole  can  be  strengthened  by  rein- 
forcing the  center  portions  with  planks  or  timbers 
clamped  to  it,  or  by  hog  trussing  it  on  all  sides. 
Ginpoles  of  great  strength  can  be  made  with  four 
full-length  square  pieces  from  4  x  4-inch  up  to 
any  convenient  cross  section,  placed  at  the  corn- 
ers of  a  rectangular  from  1  to  4  feet  square,  and 
connected  by  cross  pieces  and  lattice  bracing 
thoroughly  bolted  on.  In  making  such  a  com- 
pound ginpole,  it  may  be  convenient  to  bend  the 
corner  pieces  so  that  they  converge  toward  each 
other  at  both  ends  where  they  should  be  enclosed 
with  steel  hoops  or  collars  so'  that  they  will  unite 
solidly  together. 

For  a  small  ginpole,  manila  rope  guys  secured 
to  the  top  with  proper  hitches  that  cannot  slip 
may  be  used.     For  larger  jobs  the  tops  should 
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be  provided  with  a  sectional  steel  collar  bolted  to- 
g;ether  through  flanges  to  which  are  connected 
rings  or  clevises  to  receive  wire  rope  guys. 

The  lower  ends  of  each  guy  should  be  securely 
attached  to  a  tree,  stump,  heavy  masonry  or  some 
other  object  that  will  anchor  it  securely  against 
the   full   weight   handled   by    the   ginpole.      If   no 
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anchorage  is  available,  one  can  be  provided  by 
attaching  the  end  of  the  guy  to  a  horizontal  tim- 
ber 6  feet  or  more  in  length  that  takes  bearing 
against  vertical  posts  that  form  part  of  a  heavily 
loaded  platform,  or  that  is  buried  several  feet  deep 
in  a  trench  excavated  for  the  purpose.  The  guys 
should  be  connected  to  their  anchorages  with 
small  tackles  that  allow  them  to  be  slacked  off  or 
tightened  safely  under  heavy  stress. 

If  no  hoisting  engine  is  available,  the  tackle 
suspended  from  the  ginpole  is  usually  operated 
by  a  hand  windlass  or  crab  bolted  to  the  ginpole 
just  above  the  foot  and  manned  by  two  or  four 
laborers.  When  one  ginpole  is  inadequate,  two 
may  be  used,  one  near  each  end  of  the  girder. 

When  two  ginpoles  are  used  for  handling  a 
single  girder  considerable  elasticity  of  arrange- 
ment and  operation  is  possible  and  under  certain 
conditions  both  ginpoles  may  be  placed  on  the 
same  side  of  the  girder,  or  one  may  be  on  each 
side ;  they  may  be  located  symmetrically  or  at 
different  distances  from  the  center  of  gravity  of 
the  girder  and  may  thus  be  forced  to  take  equal 
or  unequal  portions  of  its  weight. 


IKST.\LLATION  OF  GINPOLES 


The  guys,  hoisting  tackle,  and  the  windlass  or 
crab,  if  there  is  one.  should  be  attached  to  the 
ginpole  while  it  is  in  a  horizontal  position  on  the 
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ERECTING    LONG    PLATE    GIRDER    WITH    TWO 
GINPOLES 

ground.  If  it  is  a  small  pole  the  top  can  then 
be  lifted  by  hand,  the  bottom  securely  held  in 
place  and  the  pole  gradually  revolved  to  its  ver- 
tical by  men  hauling  on  the  guys.  Longer  and 
heavier  ginpoles  can  be  raised  to  an  angle  of  20 
or  30  degrees  by  a  light  tackle  suspended  from  a 
sheer  leg  and  attached  to  the  ginpole  just  above 
the  center  of  gravity,  thus  elevating  it  to  an  in- 
clination at  which  it  can  be  revolved  to  vertical 
by  pulling  on  the  guy  lines,  which  may  be  oper- 
ated by  tackles  or  by  the  windlass.  In  any  event 
attendants  must  be  stationed  at  all  of  the  guys, 
slacking  off  on  the  front  guys,  but  keeping  them 
under  control  to  act  as  preventors  and  not  allow 
the  ginpole  to  revolve  backward  or  sideways  from 
the  vertical. 

After  the  ginpole  has  been  plumbed,  the  back- 
stays should  be  slacked  off  slightly  so  as  to  move 
the  top  of  the  pole  a  foot  or  two  toward  the  load 
so  that  it  overhangs  it  slightly,  swinging  the  hoist- 


ing tackle  clear  of  the  pole  when  it  hangs  free. 
After  the  load  is  hoisted,  the  guys  may  be  slacked 
off  and  taken  up  so  as  to  swing  the  load  a  short 
distance  horizontally  ^way  from  the  ginpole,  but 
the  latter  should  never  be  allowed  to  become  more 
than  1  in  12  out  of  plumb,  and  very  great  care 
should  be  taken  to  command  the  guys  in  a  way 
that  will  make  it  impossible  for  them  to  slip. 

SHIFTING    LOAD    ON    GINPOLE 

If  the  girder  is  secured  at  the  bottom  of  its 
piers  or  abutments  it  may  be  unloaded  parallel 
to  them  and  hoisted  in  that  position  by  the  gin- 
poles set  between  the  abutments,  and  after  hoist- 
ing- to  the  required  elevation  the  girder  may  be 
revolved  horizontally  while  suspended  from  the 
ginpole  so  that  its  ends  are  above  the  masonry 
bridge  seat,  to  which  it  can  be  lowered  in  a  single 
operation,  or  it  may  be  lowered  to  greased  rails  or 
other  skids  on  top  of  the  piers  or  abutments  and 
pushed  transversely  to  the  required  position, 
then  raised  again  and  lowered  to  its  final  seat. 

With  care  a  ginpole  can  be  moved  a  consider- 
able distance  horizontally  without  lowering  it  to 
the  ground.  For  this  purpose  connections  should 
be  provided  near  the  bottom  for  horizontal  bars 
by  -ivhich  the  ginpole  can  be  lifted  by  two  or  more 
men  on  each  bar  orb  y  jacking  and  a  plank  in- 
serted under  it  on  which  the  foot  of  the  ginpoles 
is  pushed  along  with  pinchbars. 

A  man  must  be  stationed  at  the  foot  of  each 
guy  hauling  in  those  in  front  and  carefully  secur- 
ing the  slack  and  easing  off  on  those  behind  so 
as  to  always  keep  the  pole  nearly  vertical  with 
the  top  overhanging  slightly  in  the  direction  in 
which  it  is  moved.  The  bottom  should  never  be 
placed  on  rollers. 

BREAST  DERRICKS,  A-FRAMES  AND  TRIPODS 

A  breast  derrick  or  an  A-frame  maj'  be  sub- 
stituted in  many  places  for  a  ginpole,  especially 
if  there  is  considerable  light  work  to  be  done  and 
it  has  to  be  moved  frequently.  The  A-frame  sim- 
ply consists  of  two  inclined  posts,  securely  fast- 
ened together  at  the  top  and  having  their  lower 
ends  seated  on  and  firmly  attached  to  a  sill.  The 
inclined  posts  are  usually  braced  together  inter- 
mediately and  a  hand  windlass  or  crab  attached 
to  the  bracing  near  the  foot.  Guys  are  attached 
to  the  top  of  the  A-frame,  at  least  two  of  which 
must  be  for  backstays,  and  one  in  front ;  four  or 
six  guys  are  required  for  heavy  work.  The  A- 
frame  should  slightly  overhang  the  load  so  as  to 
allow  the  hoisting  tackle  to  fall  free :  it  has  a 
greater  lifting  capacity  than  a  single  ginpole  of 
similar  dimensions,  is  much  more  easily  moved, 
and  has  greater  stability. 

For  lifting  very  heavy  loads  that  do  not  re- 
quire to  be  shifted  much  transversely  three  poles 
of  convenient  size  and  length  may  be  lashed  or 
bolted  securely  together  at  the  top,  directly  over 
the  center  of  gravity  of  the  load,  and  the  feet  of 
the  poles  securely  seated  at  the  vertices  of  an 
equilateral  triangle,  one  side  of  which  is  prefer- 
ably parallel  to  the  girder,  which  should  pass 
through  the  center  of  gravity  of  the  triangle. 
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The  Port  of  New  York  District 

The  recent  creation  of  the  Port  of  New  York, 
including  the  city  of  New  York  and  the  industrial 
district  in  the  northern  part  of  New  Jersey  in  a 
single  unit  covered  by  the  Port  of  New  York 
Authority  provided  by  a  compact  between  the 
states  of  New  York  and  New  Jersey  and  unani- 
mously endorsed  by  vote  of  congress,  is  a  very 
important  factor  for  the  best  and  most  rapid  de- 
velopment of  commercial  and  industrial  interests 
that  affect  not  only  the  business  and  prosperity  of 
the  great  metropolitan  center,  but  include  inore 
than  half  of  the  total  foreign  commerce  of  the 
LInited  States,  that  amount  passing  through  the 
port  of  New  York  alone. 

The  district  with  its  population  of  8,000,000,  its 
vast  liquid  and  invested  capital,  and  enormous 
commercial,  industrial  and  transportation  intei- 
ests  has  almost  unlimited  resources  and  opportu- 
nities dependent  upon  very  unbalanced  conditions 
due  to  the  tremendous  congestion  in  some  por- 
tions of  the  territory  that  are  offset  by  the  po- 
tential opportunities  for  development  of  large 
areas  of  unoccupied  land  and  waterfront  capable 
of  being  developed  under  broad  and  well-digested 
plans  for  a  co-ordination'  of  great  business  that 
without  question  might  exceed  in  value  and  im- 
portance that  of  any  other  center  in  the  world, 
and  that  would  demand  and  justify  many  mil- 
lions of  dollars'  worth  of  construction  a  year. 

In  the  fiscal  year  ending  August  1,  1914,  the 
last  normal  year  before  the  war,  76,000,000  tons 
of  freight  moved  through  the  port  by  rail  and 
45,000,000  tons  by  water.  A  substantial  percent- 
age of  this  consisted  of  perishable  foodstuffs, 
which  had  to  be  delivered  promptly. 

There  has  never  yet  been  perfected  any  intelli- 
gent, comprehensive  plan  for  receiving  and  dis- 
tributing this  tremendous  tonnage.  Of  the  76,- 
000.000  tons  of  freight  which  moved  through  the 
port  by  rail  in  1914,  53,359,000  tons  were  for  local 
use.  Taking  the  average  tonnage  of  a  freight  car, 
this  tonnage  for  local  consumption  used  3,000,000 
freight  cars,  or  25,000  miles  of  freight  cars. 

It  is  estimated  that  45,000,000  tons  of  freight, 
enough  to  fill  a  line  of  freight  cars  reaching  half- 
way around  the  world,  entered  or  left  the  port  ot 
New  York  by  water  in  1914,  exclusive  of  Hudson 
river  and  Sound  vessels.  Eight  thousand  four 
hundred  vessels,  with  a  capacity  of  24,000,000  net 
tons — a  ton  being  a  unit  of  100  cubic  feet — cleared 
from  the  port  of  New  York  in  1914. 

Although  New  York  handles  over  50  per  cent 
of  the  foreign  commerce  of  the  United  States, 
less  than  3  per  cent  of  all  federal  appropriations 
for  rivers  and  harbors  have  been  expended  in 
New  York  river  and  harbor  development. 
-  The  port  of  New  York,  with  its  three  entrances, 
800  miles  of  waterfront,  12  railroads,  exclusive  of 
local  transit  lines,  entering  the  port,  a  terminus 
for  nearly  all  of  the  more  important  transatlantic 
lines,  not  only  concerns  the  people  of  the  two 
states,  but  constitutes  an  asset  of  the  entire  na- 
tion. The  necessity  of  creating  the  port  district 
and  authorizing  the  creation  of  the  port  author- 
ity is  inanifest  from  the  fact  that  over  forty  mu- 
nicipalities are  involved,  some  of  them  controlled 


b}'  men  of  divergent  views  and  many  of  whom 
have  been  working  at  cross-purposes  and  in  the 
dark. 

Canals  in  Great  Britain 

The  use  of  canals  and  navigable  rivers  for  the 
transportation  of  fuel  and  other  bulky  freight 
has  been  much  more  developed  in  Great  Britain 
than  in  this  country  and  has  effected  so  much 
economy  and  improvement  of  transportation  that 
considerable  concern  has  been  felt  on  account  of 
the  gradual  absorption  of  the  canals  by  the  rail- 
ways. In  1909  the  total  number  of  miles  of  canals 
and  navigable  rivers  in  use  in  the  United  King- 
dom was  4,670.  The  natural  center  of  the  British 
(.anal  system  is  the  city  of  Birmingham,  where  in 
a  30-mile  square  the  Birmingham  canal  naviga- 
tion system  has  159  miles  of  artificial  waterways 
and  212  locks,  and  supplies  180  plants  and  manu- 
facturers with  fuel.  From  Birmingham  the  main 
canal  routes  include  147  miles  and  166  locks  to 
Londoli ;  140  miles  with  101  locks  to  Liverpool ; 
162  miles  with  66  locks  to  Hull  and  to  Sharpness, 
one  route  of  75  V2  miles  with  61  locks  and  an  al- 
ternative of  89  miles  with  49  locks. 

Unfortunately  the  dimensions  and  capacity  of 
the  locks  vary  so  that  the  traffic  is  limited  at 
different  places  to  vessels  from  about  70  feet  long 
and  6  feet  9  inches  wide,  to  a  maximum  of  145 
feet  long  and  22  feet  wide,  the  depth  of  the  ca- 
nals in  some  places  averaging  only  about  3J4 
feet  long  and  22  feet  wide,  the  depth  of  the  ca- 
pacity from  28  tons  to  1,200  tons  for  the  different 
sized  boats  at  different  portions  of  the  system 
about  one-third  of  which  is  limited  to  the  smallesc 
size  boat  mentioned. 

According  to  American  canal  stand:irds  the  di- 
mensions of  these  canals  would  rank  them  little 
above  feeders,  but  a  realization  of  the  benefits  de- 
rived from  such  an  imperfect  system  should  make 
for  more  careful  consideration  of  the  improve- 
ments of  our  rivers  and  the  establishment  of 
locks  and  connections  that  would  enable  slow 
freight  to  be  transported  in  vastly  greater  quan- 
tities on  our  inland  waterways. 

A  Suspended  Dump  Track 

The  upstream  and  downstream  toes  of  the  earth 
dam  across  the  Miami  river  at  Taylorsville  have 
been  built  by  the  Roberts  Brothers,  Chicago,  for 
the  Miami  Conservancy  District. 

The  spoil  used  for  making  the  toe  embank- 
ments was  delivered  in  side-dump  cars,  pushed  by 
the  locomotive  on  a  track  laid  on  top  of  the  em- 
bankment and  continued  beyond  it  on  a  suspen- 
sion bridge  having  four  lj4-inch  Hercules  red 
strand  wires  ropes,  502  feet  long,  made  by  the 
Leschen  &  Sons  Rope  Co.,  St.  Louis.  The  ropes 
were  symmetrically  arranged  one  foot  six  inches 
from  the  center  line,  and  supported  track  ties  2 
feet  apart  bolted  to  the  outer  cables.  Each  cable 
was  equipped  with  a  special  bridge  socket  and 
take-up  for  the  required  adjustment  which  did 
not  exceed  15  inches.  The  equipment  was  in  use 
for  about  one  month,  after  which  the  cables, 
which  were  in  good  condition,  were  used  for 
swinging  cables  on  steam  shovels. 
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DISCRETION       OF       MUNICIPALITY       OWNING       WATER 

V^ORKS    TO    DETERMINE    WHAT    EXTENSIONS 

WILL    BE    MADE 

The  Wisconsin  Railroad  Commission  is  of  opin- 
ion that  a  municipally  owned  utility  should  exer- 
cise a  somewhat  wider  discretion  in  determining 
the  conditions  under  which  extensions  will  be 
built  than  s  privately  owned  utility,  inasmuch  as 
the  former  is  presumably  under  the  control  of 
and  representative  of  the  public.  The  rules  for 
future  extensions  filed  wi^h  the  commission  for 
the  municipal  water  plant  al  Fond  du  Lac  con- 
tain the  following  provisions:  "The  water  de- 
partment will  lay  water  mains  wherever  needed 
as  rapidly  as  funds  are  available,  for  such  exten- 
sions. The  department,  however,  reserves  the 
righ't  to  determine  when  such  extensions  will  be 
made,  and  upon  what  terms  or  tinder  w?tat  " 
rangements  with  applicants  the  work  shall  be 
authorized  and  carried  to  completion.  The  inter- 
ests of  the  taxpayers  and  the  consumers  of  service 
must  be  considered  in  connection  with  applica- 
tions for  extensions  and  the  department  cannot  be 
expected  to  order  such  extensions  unless  public 
policy  or  the  prospective  income  from  the  con- 
sumers taking  service  from  the  new  main  will 
justify  the  expenditure." 


supply  to  be  delivered  from  without  to  the  mains 
of  the  city's  distributing  system,  it  might  ap- 
propriately be  so  described,  and  an  electric  cur- 
rent to  be  delivered  at  the  main  conduit  of  the 
city's  electrical  distributing  system  is  not  essen- 
tially different.  Therefore  the  California  Supreme 
Court  holds.  Miller  v.  Los  Angeles,  197  Pac.  342, 
that  a  provision  in  the  city  charter,  empowering 
it  to  acquire,  by  purchase  or  otherwise,  all  prop- 
erty necessary  or  convenient  to  furnish  the  city 
and  its  inhabitants  with  light,  heat  and  power, 
even  if  such  provision  is  to  be  strictly  construed, 
authorizes  the  city  to  make  a  contract  for  the  pur- 
chase of  electric  energy  sufficient  to  supply  its 
inhabitants,  even  though  the  energy  is  not,  strict- 
ly speaking,  property. 


A      UTILITY      LEASED     TO     A     PRIVATE     COMPANY      IS 

MUNICIPALLY    OWNED    AS    REGARDS    THE 

COMMISSION'S    JURISDICTION 

The  Illinois  Public  Utilities  Commission,  deny- 
ing its  jurisdictior  to  pass  upon  the  rates  fur 
electric  service  proposed  by  the  Louisville  Light 
&  Water  Company,  holds  that  a  public  utility 
which  is  leased  by  a  municipality  to  a  private 
company  is  municipally  owned,  so  far  as  the  juris- 
diction of  the  commission  is  concerned,  and  the 
commission  has  no  jurisdiction  over  the  rates  for 
service  furnished  b}    a  municipally  owned  plant. 


ACCEPTANCE    OF    STREET    PRESUPPOSES    OPTION     IN 
MUNICIPALITY 

The  Alabama  Supreme  Court  holds.  Town  of 
Clanton  v.  Chilton  County,  87  So.  345.  that  where 
a  county  without  authority  used  road  and  bridge 
funds  for  the  improvement  of  a  street,  the  town 
was  not  liable  on  an  implied  contract  on  the  the- 
ory of  acceptance  merely  because  the  street  was 
used  by  its  residents,  since  acceptance  presup- 
pose.* ar;  option  or  choice  to  reject  or  ai~cept,  and 
neithei  the  municipality  net  its  citizens  could  be 
held  to  the  consequences  of  an  acceptance  because 
the  street,  in  its  improved  state,  was  not  aban- 
doned. 


CITY'S    POWER    TO    PURCHASE    ELECTRIC    ENERGY 

In  a  broad  analysis  of  the  term  it  can  hardly 
be  disputed  that  electrical  energy  as  manufac- 
tured and  supplied  for  public  and  private  use  is 
property.  Electricity  is  rather  an  intangible  as- 
set, and  the  word  "property"  is  perhaps  not  the 
m.ost  apt  word  by  which  to  describe  the  supply 
of  electrical  energy  thus  sought  to  be  acquired  for 
the  use  of  the  city.     However,  if  it  was  a  water 


CITY'S    RIGHT    TO    DETERMINE    PRICE    OF 
IMPROVEMENT 

If  a  cit)-  council  and  a  board  of  supervisors 
may  determine  what  improvements  are  calcu- 
lated to  advance  the  public  inteiest,  subject  to 
interference  by  the  courts  only,  when  it  is  plainly 
apparent  that  such  improvements  are  not  so  cal- 
culated, it  must  necessarily  be  true  that  they  may 
determine  what  price  shall  be  paid  for  these  im- 
provements, subject  to  no  greater  right  in  the 
courts  to  interfere.  Los  Angeles  County  y.  Dodge 
(Cal.   App.),   197  Pac.  403. 


EFFECT    OF     NOTICE    TO    CITY     BY    PARTNER     NOT    TO 
DELIVER    WARRANT    TO    OTHER    PARTNER 

The  Pennsylvania  Supreme  Court  holds, 
Markee  v.  City  of  Philadelphia,  113  Atl.  359,  that 
where  two  partners  of  a  firm  which  had  a  sewer 
construction  contract  with  the  city  each  notified 
the  city  not  to  deliver  a  warrant  for  money  earned 
under  the  contract  to  the  other  partner,  and  the 
city  withheld  the  warrant,  the  partners  and  the 
firm  were  estopped  tc  claim  thai  the  city  could 
have  safely  delivered  the  warrant  to  either  part- 
ner, and  they  could  not  recover  from  the  city 
damages  caused  by  their  failure  to  complete  the 
work  for  lack  of  money.  The  city  had  nothing  to 
do  with  the  disputes  of  the  partners,  and  was  not 
obliged  to  decide  between  them,  and  by  paying  to 
one  possibly  become  a  litigant  with  the  other. 


EFFECT    OF    FAILURE    TO    APPEAL    FROM     DISALLOW- 
ANCE   OF    CLAIM    FOR    DAMAGES    FOR    ESTAB- 
LISHMENT   OF    ROAD 

Where  a  road  is  established  by  a  board  of 
county  commissioners,  and  a  landowner  presents 
a  claim  for  damages  because  of  the  establishment 
of  the  road,  which  is  not  allowed,  and  no  appeal 
is  taken  by  him  from  the  order,  his  right  to  claim 
damages  is  then  ended,  and  the  board  of  county 
commissioners  is  without  authority  thereafter  to 
allow  his  claim  of  damages. — Zahn  v.  Board  of 
County  Commissioners,  Kansas  Supreme  Court, 
196  Pac.  1060. 
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NEWS  OF  THE  SOCIETIES 


August  20-30 — INDIANA  BUILD- 
ING TKADES  COUNCIL,  Hammond, 
Ind.  Henry  Gabler,  Secretary,  436 
Sumner   St.,    Hammond,    Ind. 

Aug.  30-Sept.  1  —  MICHIGAN 
STATE  GOOD  ROADS  ASSOCIA- 
TION.     Annual    meeting.    Flint.    Micli. 

Sept.  2-3 — M  O  N  T  A  N  A  ASSOCIA- 
TION OF  ARCHITECTS.  Billings, 
Mont. 

Sept.  8-10— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. Colorado  Springs,  Colo. 
Secretary,  C.  R.  George,  Houston. 
Texas. 

Sept.  12-J7 — .NATIONAL  ASSOCI.',- 
TION  OF  SANITARY  ENGINEEFtS. 
Evansville.    Ind. 

Sept.  12-26  —  AMERICAN  INSTI- 
TUTE OB"  MINING  AND  METAL- 
LURGICAL ENGINEERS.  Wilkes- 
barre.   Pa. 

Sept.  13-16 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford.,  715  Tre- 
mont  Temple,  Boston,  Mass. 

Sept.  14-15— ASSO0I.\TED  BUILD- 
ING CONTRACTORS  OF  ILLINOIS. 
Semi-annual    meeting.       Danville,    HI. 

Sept.  lU-21 — ROADMASTERS'  AND 
MAINTENANCE  OF  WAY  ASSOCIA- 
TION OF  AMERICA.  Chicago,  111. 
Secretary,  P.  J.  McAndrews,  C.  &  N. 
W.    Ry.,    Sterling,    111. 

Sept.  19-23 — INTKI;N.\TI0NAD  AS- 
SOCIATION OF  INDUSTRIAL  ACCI- 
DENT BOARDS  AND  COMMISSION- 
ER. Chicago.  .Secretary,  Ethelbert 
Stewart,  U.  S.  Bureau  of  Labor  Sta- 
tistics.   \\'asliington.    D.    C. 

September  10-24  —  ASSOCIATION 
OF  IRON  AND  STEEL  ENGINEERS. 
La   Salle   Halal,    Chicago,    111. 

Sept.  2a-3{&rLLUMINATING  EN- 
GINEERING SOCIETY.  Rochester, 
N.  Y',  Illuminating:  Engineering  So- 
ciety, Chicago  Section,  Chicago  with 
National. 

Sept.  28  (10  days) — NEW  YORK 
ELECTRICAL  E.XPOSITION.  Seven- 
ty-first Regiment   Armory,   New    Y'ork 

caty. 

Oetober — IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventth  annual  meeting, 
Omaha,  Neb.  Secretary,  Jack  J.  Hin- 
man,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  5-7— SOCIETY  OP  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.     Springfield,   Mass. 

Oct.  1-15 — LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  11-14 — INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
.Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansl'jy.  Secretary,  James  J.  Mul- 
eahey.  Municipal  Building,  Denver. 
Colo 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  Southern  Hotel, 
Baltimire.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso.    Ind. 

Oct.  3J->oT.  r, — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION  Mechanics' 
Building.  Boston.  Mass.  Secretary, 
James  F,  Morgan.  Devonshire  St., 
Boston. 

IVov.  14-18 — AMERTC.AN  PUBLIC 
HEALTH       ASSnCTATTON.  Annual 

meeting.     New  York  City. 


.AMERICAN     ASSOCIATION     OF 
E.XGIMOiiRS 

A  meeting  of  representatives  of 
eight  Indiana  chapters  of  the  American 
Association  of  Engineers  for  the  in'r- 
pose  of  organizing  a  state  assembly  or 
Indiana  branch  of  the  national  organiz- 


ation has  been  called  for  August  29  by 
R.  C.  Yeoman,  chairman  of  tne  state  as- 
^cnlbly  committee  ol  the  .'\mencan  As- 
sociation. Mr.  Yeoman  has  requested 
tlie  chapters  of  the  association  at  Gary, 
Logansport,  South  Bend,  Terre  Haute, 
V  aiparaisi.i,  I'urdue  and  Angola  as  well 
as  the  local  chapter,  to  send  representa- 
tives to  the  meeting. 

it  is  expected  that  the  organization 
of  the  state  assembly  will  include  the 
establishment  of  permanent  offices  of 
the  state  association  in  Indianapolis  ni 
the  charge  of  a  paid  secretary,  it  is 
possible  that  the  state  offices  of  other 
organizations  of  technical  men  may  oc- 
cupy the  same  general  headquarters.  The 
as.>^ociation  has  700  members  in  Indiana. 


t'0-\l''EKEi\t-E    OK    STREET    CLEAN- 
IMG    OFFICl.*LS 

The  International  Association  of 
Street  Cleaning  Officials  held  its  second 
annual  conference  August  10,  11  and  12 
in  Chica,go.  The  program  announced 
included : 

Possibility  of  establishing  I.  A.  S.  C. 
O.  uniform  cost-keeping  form. 

Garbage,  ash  and   rubbish   collection. 

a.  Fly  extermination,  b.  Savannah's 
incinerator  e.xperience.  c.  Disposal :  1. 
Hog  feeding.  2.  Incinerator.  3.  Reduc- 
ticjn  plant,  d.  Contract  or  municipal, 
e.  Receptacles,  f.  Equipment  used.  g. 
Frequency   of    service,      h.    Separation. 

How  are  complaints  handled  ?  a. 
Plans  used  in  subdividing  work. 

Sewer  and  catch-basin  cleaning.,  a 
Removal  of  roots  from  sewers.  b. 
Huntington's  experience  with  Victor 
M-lf -propelling  nozzle.'!. 

.Snow  removal,  a.  Chicago's  experi- 
i-nce  in  snow  removal  work. 

Street  cleaning,  a.  FlnshinB.  1.  Au- 
tomobile, double  or  single  unit.  2. 
Horse-drawn.  :i.  Hand-hose.  b.  Sprink- 
ling, r.  Hand  brooming,  d.  Machine 
sweeping.  1.  Sand  spreading  in  con- 
nection therewith.  e.  Disposal  of 
■street  sweepings.  f.  Persoiniel.  1. 
Wages — will  thiTe  be  a  reduction?  2. 
Cniforms. 


:<IHHIC..4>r    ItOARl)    OF    EXAMINERS 

The  Michi.gan  State  Board  of  Exam- 
iners will  meet  for  the  registration  of 
engineers,  architects  and  surveyors  at 
University  of  Michigan,  .iKnn  Arbor, 
September  14-16,  for  blanks  and  full  in- 
formation address  Room  120  North  .OOS 
Griswold  street,  Detroit,  Mich. 


SOUTH     C.\ROLI\.V     GOOD     RO.\DS 
.YSSOCL-VTION 

This  association  was  recentl/  orgiin- 
ized  at  Columbia,  S.  C,  for  llie  purpose 
of  "pulling  the  state  ou:  of  the  mud." 
A  publicity  and  educational  campaign  is 
proposed  to  create  a  popular  demand  for 
good  roads. 


INTERNATIONAIy    .ASSOCIATIOX     OF 

IVnr.'iTIIl.AL    ACCIWJNT    BOARDS 

.\ND    COMMISSIONS 

The  eighth  annual  meeting  of  the  In- 
ternational Association  of  Industrial  .\c- 
cident  Boards  and  Commissions  will  be 
held  at  the  La  Salle  Hotel,  Chicago,  on 
September    19-2.'i.      The    program    will 


open  on  Monday  morning  when  the 
president  will  deliver  his  annual  ad- 
dress, Henry  D.  Sayer  will  talk  on  "Ad- 
ministrative Reorganization  and  New 
Methods  in  New  York,"  and  discussions 
will  be  heard  on  new  legislation  in  sev- 
eral states.  On  Monday  afternoon  the 
addresses  of  welcome  will  be  delivered 
at  one  session,  and  at  another  held  at 
the  same  time  the  topic  will  be  "Admin- 


The  municipal  auditorium  at  Santa 
Monica,  Cal.,  is  nearly  completed  for 
the  use  of  the  municipal  convention  to 
be  held  there  September  2T-30,  arrange- 
ments for  the  municipal  expositions  are 
in  charge  of  W.  H.  Parker,  commision- 
iT  of   public   works,   Santa   Monic:' 

PERSONALS 

Becker,  William  C.  E.,  has  been  ap- 
pointed chief  engineer  of  the  Depart- 
ii.ent  of  Public  Safety  of  St.  Louis. 

Grant,  J.  A.,  is  now  engaged  in  hy- 
draulic design  work  on  the  reconstruc- 
tion of  works  in  Pueblo,  Colo. 

Lippe,  Ernest  V.,  consulting  mechan- 
ical engineer,  has  established  an  office 
at  108  South  La  Salle  street,  Chicago, 
where  he  will  continue  his  engineering 
practice. 

Keith,  Grover,  mechanical  engineer 
with  the  Victor  Chemical  "Works,  Chi- 
cago Heights,  111.,  has  resigned  to  ac- 
cept a  position  with  the  United  States 
Gypsum  Co. 

Quinney,  Elvvin,  is  now  resident  engi- 
neer with  the  South  Dakota  State 
Highway  Commission  in  charge  of  the 
construction  of  state  and  federal  aid 
roads  in  Deuel  and  Codington  counties. 
His  headquarters  are  at  Watertown. 

Mosher,  Edward,  has  been  appointed 
town  engineer,  Westfield,  N.  J.,  and  will 
have  charge  of  the  construction  and 
maintenance  of  roads  and  sewers  and 
the  operation  of  sewage  disposal  works. 

Samms,  Virgil  W.,  has  been  appointed 
surveyor-general  of  the  state  of  Idaho. 

Crocker,  Herbert  S.,  has  opened  an 
office  in  Denver,  Colo.,  where  he  will 
specialize  in  design  and  superintendence 
of  construction  of  bridges,  foundations, 
buildings  and  public  utilities. 

Sours,  E.  E.,  has  been  appointed  road 
engineer  for  Allegan  county,  Mich. 

Stone.  Dr.  W.  E.,  president  of  Purdue 
University,  Lafayette,  Ind.,  was  killed 
on  Mount  Eon,  Alberta,  Canada,  on'July 
27,  when  he  was  trying  to  rescue  his 
wife  from  a  ledge  on  which  she  had 
fallen. 

Logan,  W.  L.,  Council  Bluffs,  la., 
was  drowned-  in  the  Missouri  river 
July  1. 

Hewes,  Charles  E.,  has  accepted  a 
position  as  city  manager  of  Long  Beach, 
Cal. 

Hewes,  Charles  E.,  has  resigned  his 
position  as  city  manager  of  Alameda, 
Cal. 

Ewart,  David,  for  many  years  chief 
architect  of  the  Federal  Public  Works 
Department,  died  at  Ottawa  on  June 
7  at  the  age  of  80. 
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New   Appliances 

Describiag  New   Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  tnstallatiuns 


FILL    REVOLVING    INDUSTRIAL 
CRAWLING     TR.'VCTOR     CRANE 

The  Type  BC  '•Industrial"  crawling 
tractor  crane,  manufactured  by  the  In- 
dustrial Works,  has  been  developed  to 
meet  the  need  for  a  full-revolving  trac- 
tor crane  which  can  be  operated  inde- 
pendently of  rails.  The  crane  is  built 
in  two  types.  Type  BC  with  a  capacity 
of  20,000  pounds  at  12  feet  radius  is 
equipped  with  continuous  crawling  trac- 
tor belts.  Type  BT  with  a  capacity  of 
18,000  pounds  at  10  feet  radius  is 
equipped  with  four  broad-gauge  tractor 
wheels. 

These  cranes,  backed  bv  half  a  cen- 


works,  by  manipulation  of  the  friction 
clutches  and  brakes  for  each  tractor  belt. 
By  means  of  which  either  tractor  belt 
can  be  instantly  disconnected  from  the 
motor  while  the  other  belt  continues 
traveling  at  the  normal  rate  of  speed. 
The  disconnected  tractor  belt  can  be 
held  stationary  by  applying  the  brake, 
can  be  allowed  to  coast  with  the  brake 
and  clutch  both  disengaged,  or  the  clutch 
can  be  allowed  to  slip,  thus  allowing 
operator  to  turn  as  sharp  or  as  wide  a 
corner  as  he  may  select.  All  the  clutches, 
brakes  and  lever  mechanism  for  steer- 
ing are  located  in  the  revolving  upper 
works  where  the  mechanism  is  simpler 


THE      .MICHIG-\X,      JR.,      GRAVEL 
SCREEN ER    AND    LOADER 

A  machine  that  will  take  the  gravel 
out  of  the  pit  or  pile,  screen  out  the 
sand  and  stones,  and  load  the  gravel 
into  wagons  or  trucks. 

It  runs,  by  its  own  locomotive  gear, 
up  and  down  the  side  of  the  pit  or  pile 
on  a  track  and  takes  off  a  4-foot  slice 
each  time.  It  is  self-contained  and  has 
an  attachment  on  the  screen  that  pre- 
vents it  from  clogging  up  with  clay, 
clods,  etc. 

The  loader  delivers  the  screened 
gravel  next  to  the  machine,  and  the 
sand  and  stones  separately  twenty  feet 
away  where  they  will  not  have  to  be 
moved,  thus  saving  $20  to  $30  expense 
per  day. 

It  is  of  simple  all  steel  construction. 
Under  ordinary  conditions,  three  men 
operate  it.  It  has  an  elevating  capacity 
of  one  yard  per  minute. 

INDUSTRIAL  NOTES 


The  Canadian  Chicago  Bridge  &  Iron 
Company,  Limited,  of  Bridgeburg,  Ont., 
and  Montreal,  Quebec,  has  changed  its 
corporate  name  to  Horton  Steel  Works 
in  honor  of  the  late  Horace  E.  Horton, 
who  founded  the  organization  in  the 
United  States  in  1865.  The  Canadian 
organization  was  first  incorporated  in 
1913  and  the  plant  at  Bridgeburg,  On- 
tario, was  constructed  in  that  year. 


INDUSTRIAL    CR.WVLIXG    TRACTOR    REVOLVING    CRANE 


tury  of  crane  building  success,  are  pre- 
eminently adapted  to  the  needs  of  con- 
tractors, road  builders,  gravel,  sand  and 
stoiie  producers,  and  others.  The  ca- 
pacity and  speed  of  these  cranes  make 
then,  ideally  suited  for  doing  such  jobs 
as  moving  coal,  sand,  gravel,  etc.,  and 
for  excavating  duty.  Within  the  limits 
of  their  capacity  they  will  serve  with 
the  same  e^Ticiency  as  the  railroad  crane. 
They  can  be  equipped  to  handle  a  hook 
and  block,  grab  bucket,  drag  scraper 
bucket,  wood  grapple,  electric  lifting 
magnet,  shovel  dipper  and  pile  driver 
leads  with  drophammer. 

Operation  is  by  means  of  an  internal 
combustion  engine  which  has  the  advan- 
tages of  being  always  ready  for  imme- 
diate use.  When  not  iij  operation  no 
fuel  is  consumed  and  it  is  not  necessary, 
as  often  with  a  steam  operated  machine, 
to  have  a  licensed  engineer  as  operator. 
The  utmost  care  has  been  used  to  com- 
bine the  necessary  strength  with  the  light 
weight  essential  to  a  tractor  crane.  Con- 
venience in  operation  and  maintenance 
have  been  provided  to  the  highest  pos- 
sible degree. 

The  crane  is  equipped  with  30-foot 
structural  steel  boom.  The  steering  is 
accurately  controlled  by  the  operator 
from  his  position  in  the  revolving  upper- 


and  more  accessible  than  when  a  portion 
or  all  of  it  is  located  on  the  oar  body. 
The  propelling  and  steering  mechan- 
ism is  a  new  and  e.xclusive  feature  m 
this  crawling  tractor  crane.  It  enables 
the  operator  to  propel  and  steer  the 
crane,  independently  of  all  other  mo- 
tions, as  easily  as  a  wheel  or  "caterpil- 
lar'' tractor.   

WEBB    CITY    PORT.\BLE    CRUSHIXO 

OUTFITS 

The  stone  crushing  outfit,  made  by  the 
Webb  City  &  Carterville  Foundry  & 
Machinery  Works,  has  an  all-steel  stone 
crusher  with  a  capacity  of  6  tons  per 
hour  of  stone  crushed  to  2-inch  size, 
mounted  on  a  steel  truck  that  is  also 
equipped  w'*h  a  folding  bucket  elevator 
that  can  be  collapsed  by  a  worm  and 
chain  gear  to  fold  back  over  the  top  of 
the  crusher  and  reduce  it  to  sufficient 
clearance  for  highway  transportation. 
The  feeding  platform  is  only  48  inches 
above  the  ground.  The  machine  is  eas- 
ily fed  and  is  adjusted  by  a  well-pro- 
tected hand  wheel.  The  approximate 
horsepower  that  is  required  lor  the  dif- 
ferent sizes  of  machine  are  12,  14  and 
16  and  the  crusher  can  be  equipped  with 
portable  screens  and  bins  that  make  it 
complete  and  convenient  for  road  con- 
struction operations. 


THE    R.-VNSOME    CONCRETE     - 
M.\CHINERY    CO. 

The  Ransome  Concrete  Machinery 
Co.  has  recently  shipped  the  third  21-E 
paver  to  the  Tri-State  Construction  Co. 
af  Bridgeton,  N.  J.,  who  will  soon  have 
all  of  them  in  daily  operation  on  one 
large  job.  The  Ransome  factory  at 
Dunellen,  N.  J.,  is  working  constantly 
on  these  21-E  pavers  and  to  date  has  not 
been  able  to  get  ahead  of  the  orders. 

The  Ransome  Co.  has  brought  out  this 
year  a  new  10-E  Bantam  type  paver,  and 
are  shipping  one  this  week  to  the  city  of 
Chicago.  This  type  paver  is  particu- 
larly attractive  for  municipal  work. 


The  New  Orleans  office  of  the 
Southern  Cypress  Manufacturers'  .Asso- 
ciation is  now  located  in  the  Poydras 
building,  507  Carondelet  street.  New 
Orleans. 


The  Consolidated  Expanded  Metal 
Company,  Braddock,  Pa.,  has  estab- 
lished a  new  office  and  warehouse  car- 
rying a  complete  stock  at  337  West 
35th  street,  New  York  City,  in  charge 
of  Thomas  R.  Herbert,  Jr. 

Yeomans  Brothers  Co.,  1433  Dayton 
street,  Chicago,  manufacturers  of  cen- 
trifugal sewage  ejectors.  Shone  pneu- 
matic sewage  ejectors  and  drainage 
pumps,  announces  the  following  repre- 
sentatives :  P.  E.  Fallon,  Gazette  build- 
ing. Little  Rock,  .Ark.,  and  Morton 
McI.  Duckart  &  Co.,  McComas  and 
Race  streets,  Baltimore,  Md. 
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Cleveland  Sewage  Treatment  Plan 

This  plant,  now  nearing  completion,  comprises  novel  grit  chambers  and  thir- 
ty-two Imhoff  tanks,  and  all  effluent  will  be  metered  and  chlorinated.  The 
construction  methods  also  include  several  novel  features. 


Cleveland  discharges  its  sewage  into  Lake  Erie, 
either  directly  or  into  the  Cuyahoga  river  near  its 
mouth  into  the  lake.  The  new  water  works  in- 
take crib  is  located  about  five  miles  from  shore 
opposite  the  western  portion  of  the  city.  Most 
of  the  movement  of  the  lake  water  is  toward  the 
east  but  in  spite  of  this  there  is  more  or  less  dan- 
ger of  polluted  water  reaching  the  intake.  In  ad- 
dition to  this  danger,  there  are  parks  and  bathing 
beaches  along  the  shore  and  because  of  these  and 
other  uses  of  the  shore  front  a  treatment  of  the 
sewage  has  long  been  recognized  as  being  de- 
sirable. E.xperiments  in  sewage  treatment  were 
begun  in  1913  and  about  $150,000  has  been  spent 
on  them.  Contracts  for  the  two  lake  front  dis- 
posal plants  were  made  in  1919  and  these  plants 


will  probably  be  ready  for  operation  by  the  early 
part  of  1922. 

DESIGN  OF  TREATMENT  PLANTS 

For  sewerage  purposes,  the  city  was  divided 
into  four  districts  known  as  the  easterly,  westerly, 
southerly  and  low  level.  The  two  plants  now 
under  contract  serve  the  easterly  and  westerly  dis- 
tricts, respectively.  As  it  is  expected  to  make 
radical  changes  in  the  Cuyahoga  river,  and  as 
most  of  the  sewage  in  the  low  level  district,  which 
lies  along  its  banks,  is  trade  waste,  the  resident 
population  being  small,  the  sewage  from  this  and 
the  relatively  small  southerly  district  will  not  be 
treated  at  the  present  time.  Ultimately  this  sew- 
age, which  will  be  discharged  into  the  river,  will 
probably  be  treated  more  completely  than  is  be- 
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ing  provided  for  by  the  easterly  and  westerly 
treatment  works  which  are  located  on  the  shore 
of  the  lake  and  discharge  their  effluents  directly 
into  it. 

The  populations  used  in  designing  the  plants 
were  288,000  for  the  westerly  plant.  57d,000  for 
the  easterly,  and  226,000  for  the  southerly.  The 
estimated  sewage  flow  per  capita  is  125  gallons 
daily  for  the  westerly  district,  IbO  gallons  in  the 
easterly  and  110  gallons  in  the  southerly.  This 
will  give  normal  dry  weather  flows  of  36,000,000 
gallons  a  day,  92,000,000  gallons  and  25,000,000 
gallons,  respectively.  Provisions  are  made  for 
wet-weather  flows  of  159,000,000  gallons  in  the 
westerly  plant,  about  one  billion  gallons  in  the 
easterly  and  131  million  in  the  southerly. 

The  general  features  of  both  the  easterlv  and 
westerly  plants  are  practically  the  same,  although 
the  tank  structures  for  the  easterly  plant  are 
omitted  for  the  present,  and  a  description  will  be 
given  of  the  westerly  plant  only. 

Sewage  is  brought  to  this  plant  by  an  inter- 
cepting sewer  with  a  maximum  capacity  of  about 
850  million  gallons  a  day.  The  city  is  sewered 
on  the  combined  plan,  with  many  overflows  of 
the  weir  type  permitting:  the  discharge  of  surplus 
storm  water  into  ravines,  the  river  or  the  lake. 
The  dry-weather  sewage  reaching  the  plant  will 
enter  it  through  a  central  channel  in  which  are 
placed  two  bar  screens  set  at  an  angle  of  forty- 
five  degrees  with  the  vertical,  one  of  them  having 
13^-inch  spacing  between  bars  and  the  other  three 
inches. 

On  each  side  of  this  channel  are  twn  others  for 
carrying:  diluted  sewage  in  times  of  storm.    These 
other  channels  also  are  provided  with  bar  screens 
and  also  with  grit  pits  for  intercepting  the  heavy 
suspended  matter.     The  central  or  sewage  chan- 
nel has  no  grit  pit  and  has  on  each  side  an  over- 
flow weir  placed  at  such  an  elevation  that  when 
the  flow  exceeds  a  rate  of  100  million  gallons  a 
day,  the  surplus  will  flow  over  these  weirs  into  a 
bypass  which  will  carry  it  directly  to  the  outlet. 
The  grit  pits  differ  from  probably  every  other 
design  for  such  structures.    In  each  channel  there 
are  two  pits,  each  eight  feet  long  by  three  feet 
nine  inches  deep  and  separated  by  seventeen  feet 
of  channel.     The  nineteen  feet  of  channel  imme- 
diately above  the  first  pit  slopes  toward  the  pit 
and  the  eight  feet  of  channel  beyond  the  second 
pit  slopes  up   from  it.     It   is  believed   that   grit 
deposited  along  the  channel  will  be  carried  by  the 
current    into    the    grit    pit,    being    aided    by    the 
sloping  floor,  and  that  in  the  meantime   it  will 
be  cleaned  of  any  adhering  organic  matter.     It  is 
especially  desired  that  the  grit  collected  be  clean 
enough  to  be  inodorous,  so  that  it  can  be  used  as 
fill  without  offense.     It  has  been  found  from  ex- 
periment that  to  meet  this  condition  it  must  con- 
tain not  more  than  15  per  cent  of  organic  matter. 
It  is  probable  that  some  of  the  finer  mineral  mat- 
ter may  be  carried  through  the  grit  chamber  and 
into    the    sedimentation    tanks    but    provision    is 
made  for  removing  such  deposits  from  the  sludge 
hoppers,  should  they  occur,  by  pumping. 

Each  channel  is  calculated  to  have  a  capacity  of 
from  twelve  to  twentj'-four  million  gallons  a  day 
with  \rlncitie<  of  .  .ne-half  to  one  foot  per  second. 


The  over-all  length  of  each  grit  chamber  is  50 
feet.  In  order  that  the  attendant  may  be  facili- 
tated in  throwing  into  operation  additional  grit 
chamber  channels  when  the  amount  of  storm  flow 
may  make  it  desirable,  these  are  controOed  by 
large  hydraulically  operated  sluice  gates.  Should 
it  later  be  thought  desirable,  these  can  be  ar- 
ranged to  be  operated  from  a  central  switchboard. 
From  the  grit  chambers  the  sewage  passes 
through  sedimentation  tanks  of  the  two-story  or 
Imhoff  type.  First,  however,  the  sewage  enters 
an  equalizing  chamber  which  is  provided  with 
partition  walls  for  distributing  the  flow  to  the 
various  batteries  of  tanks.  For  the  present,  stop 
planks  will  be  used  for  regulating  the  flow.  From 
the  several  distribution  channels,  the  sewage  will 
be  distributed  to  the  tanks,  the  channels  being  ar- 
ranged so  that  flow  in  the  tanks  can  be  reversed 
at  will.  Just  before  entering  the  tanks,  the  sew- 
age flows  into  a  small  entrance  chamber  where  its 
velocity  will  be  reduced.  It  leaves  this  chamber 
through  a  submerged  orifice,  this  construction  be- 
ing expected  to  collect  some  of  the  grease  and 
other  floating  materials  in  this  chamber  rather 
than  permitting  them  to  flow  on  into  the  sedimen- 
tation tanks.  Adjustable  weirs  are  placed  in  the 
inlet  openings  to  each  entrance  chamber  in  order 
to  accurately  control  and  measure  the  amount  of 
flow  to  each  tank. 

There  will  be  thirty-two  Imhoff  tanks  arranged 
in  four  rows  of  eight  tanks  each,  the  several  rows 
being  separated  by  three  galleries.  Between  the 
first  and  second  and  between  the  third  and  fourth 
rows,  the  gallery  will  contain  a  sludge  channel. 
In  these  galleries  also  will  be  located  water  pip- 
ing, valve  handles  and  other  apparatus.  The  bot- 
tom of  the  flow  channel  serves  as  the  roof  of  the 
pipe  gallery.  Each  of  the  thirty-two  tanks  is  50 
feet  long  and  25  feet  wide,  and  contains  two  hop- 
pers. The  water  will  have  a  depth  of  27  feet 
and  the  tank  walls  rise  two  feet  above  the  watei 
level.  Thev  are  designed  for  a  detention  period  01 
one  hundred  minutes  with  the  1930  population  or 
about  2Vj  hours  with  the  present  population.  Each 
flowing-through  channel  has  a  "V"  shape  or 
double-sloped  bottom  with  a  slope  of  one  and  one- 
half  on  one  and  a  slot  eight  inches  wide  between 
them. 

Each  tank  has  a  gas  vent  nearly  its  full  length 
in  the  center  of  the  tank.  These  vents  are  to  be 
covered  with  hinged  wooden  doors  in  oMer  to 
minimize  the  possibilitv  of  odors,  because  of  the 
location  of  the  plant  adjacent  to  a  park  and  well- 
traveled  boulevard.  Should  there  be  an  excessive 
amount  of  foaming,  the  scum  can  be  drawn  off 
through  an  opening  in  the  end  of  each  gas  vent. 
The  bottom  of  each  hopper  comes  directly  under 
the  eas  vent  and  eight-inch  sludge  pipes  rise  ver- 
ticallv  from  the  hopper  bottoms  through  the  gas 
vents,  providing  for  rodding  the  pipes  in  case  of 
stoppage.  Each  discharges  into  a  horizontal 
branch  7^  feet  below  the  water  level  which  is 
supported  in  the  cross  wall  of  the  sedimentation 
tank  and  discharges  into  a  main  which  leads  to 
the  sludge  channel.  Each  sludge  channel  leads  to 
a  sludge  well  which  has  a  storage  capacity  of 
about  five  hundred  cubic  feet  and  from  which  the 
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sludge  will  be  pumped  by  a  centrifugal  pump  or 
ejector. 

In  each  sedimentation  tank  there  is  a  cross 
wall  for  stiffening  the  tank  and  supporting  the 
sloping  bottoms  of  the  upper  sedimentation  cham- 
ber, the  gas  vent  walls  and  the  sludge  pipe.  These 
cross  walls  do  not  extend  to  the  bottom  of  the 
tank  but  are  provided  with  an  arch  in  their  liot- 
tom  edge,  thus  minimizing  the  separation  of  the 
bottom  or  sludge  compartinent  of  the  tank.  The 
sloping  bottoms  of  the  flowing-through  compart- 
ment are  built  of  hyrib  metal  supporting  a  three- 
inch  slab  of  concrete  applied  by  the  cement  gun. 

Each  gallery  between  the  sets  of  Imhoff  tanks 
will  contain  water  mains  from  which  pipes  will 
be  carried  to  each  tank,  feeding  a  pipe  grid  which 
will  be  placed  around  each  hopper  bottom  to  be 
used  in  flushing  off  the  sludge ;  also  a  two-inch 
pipe  will  run  to  the  bottom  of  the  hopper  fflr  soft- 
ening up  the  sludge  in  order  to  start  the  flow  of 
sludge  into  the  sludge  pipe.  Water  pipes  will 
also  be  carried  to  convenient  points  and  furnished 
with  hose  connections  by  means  of  which  water 
can  be  used  for  wetting  down  the  scum,  washing 
.the  plant  and  other  purposes. 

The  tanks  are  designed  with  a  scum  capacity  of 
0.6  cubic  feet  for  each  person  and  a  sludge  capac- 
ity of  1.2  cubic  feet.  This  is  expected  to  provide 
sludge  storage  for  5.7  months  ultimately  or  8.5 
months  with  the  present  population. 

It  is  proposed  at  first  to  pump  the  sludge  into 
barges  which  will  carry  it  out  northeast  into  the 
lake  about  three  miles  to  a  government  dumping 
ground,  where  dredgings  from  the  Cuyahoga  river 
are  deposited.  If  it  becomes  necessary  to  discon- 
tinue this  disposal,  provision  is  made  for  sand 
beds  for  receiving  the  sludge  along  the  shore  of 
the  lake. 

Leaving  the  Imhoff  tanks,  the  effluent  will  pass 
through  a  Venturi  meter  and  then  through  a 
chlorinating  well  where  chlorine  is  to  be  applied 
at  the  rate  of  ten  parts  per  million.  Connected 
with  the  Venturi  meter  will  be  appliances  for  ton- 
trolling  the  quantity'  of  disinfectant  applied,  which 
application  will  probably  be  by  means  of  standard 
chlorine  machines  of  the  solution  feed  type.  These 
chlorine  pipes  together  with  pipes  for  steam  heat- 
ing, water,  etc.,  will  be  carried  in  a  pipe  gallery 
laid  under  the  ground  surface  and  connecting  the 
house  which  contains  the  Venturi  meter  and 
chlorinating  apparatus  to  the  building  at  the  en- 
trance of  the  plant  where  a  steam  boiler  for  heat- 
ing purposes  and  an  incinerator  for  burning 
screenings  will  be  located,  the  screenings  being 
first  passed  through  a  press  of  the  cider  mill  type 
for  removing  superfluous  water. 

The  effluent,  after  being  disinfected,  will  jiass 
through  an  outfall  with  multiple  outlets,  which 
was  described  in  our  issue  of  February  26,  1921, 
and  which  has  for  some  time  been  carrying  the 
sewage  of  this  district. 

CONSTRUCTION 

In  constructing  this' plant,  the  area  was  first 
enclosed  by  steel  sheet  piling  about  250  feet  on 
each  side.  This  was  driven  down  about  18  feet,  the 
bottom  being  several  feet  in  soft  blue  clay.  Ow- 
ing to  the  tightness  of  the  sheeting  and  the  clay 


bottom,  very  little  water  enters  the  enclosed  area, 
two  2-inch  centrifugal  pumps  electrically  oper- 
ated being  more  than  capable  of  handling  the 
seepage.  The  sheet  piling  is  not  braced  from  the 
inside  but  heavy  wooden  piles  are  placed  just 
inside  of  it  at  intervals  and  these  piles  tied  back 
by  long  steel  rods  to  anchor  piles  driven  solidly 
into  the  ground  outside  of  the  enclosure. 

The  bottoms  of  the  sedimentation  tanks  were 
excavated  15  to  18  feet  deep  and  were  in  the  blue 
clay  referred  to.  This  gave  a  solid  support  and 
no  piling  was  used.  It  was  found,  however,  that 
the  clay  was  very  slippery  and  sticky  and  made  it 
difficult  for  the  workmen  to  surface  it  to  the  de- 
sired lines  and  to  maintain  it  there  while  placing 
the  concrete  bottoms  of  the  hoppers,  at  least  with- 
out working  more  or  less  of  the  clay  into  the  con- 
crete. For  this  reason,  after  shaping  the  clay 
bottom,  a  3-inch  concrete  bottom  was  laid  and 
allowed  to  set.  This  concrete  floor  provided  a 
dry  and  clean  platform  on  which  to  work  and  to 
place  the  concrete  hopper  bottoms  and  the  con- 
tractor found  that  the  cost  of  this  concrete  v.-ork- 
ing  floor  was  less  than  that  incurred  by  having 
the  men  working  in  the  clay ;  in  addition  to  which 
this  construction  made  it  possible  to  secure  abso- 
lutely clean  concrete.  The  concrete  hoppers  were 
all  built  in  forms  rather  than  being  surfaced  by 
hand,  this  also  not  only  giving  better  results,  but 
being  considered  by  the  contractor  to  be  the  more 
economical  method.  All  of  the  tank  bottoms  have 
been  completed  and  are  apparently  perfectly  wa- 
ter-tight. 

The  ctjucrete  for  the  bottoms  and  heavier  side 
walls  was  placed  by  means  of  tower  and  chutes, 
Lakewood  mixers,  tower  and  chutes  being  em- 
ployed. The  minimum  grade  of  chute  used  is 
about  three  horizontal  to  one  vertical  and  al- 
thiiugh  the  concrete  is  mixed  as  wet  as  is  fre- 
quently found  necessary  for  the  chuting,  it  is  very 
seldom  necessary  for  men  to  assist  the  flow  of  the 
concrete  in  the  chute  by  hand.  In  pouring  the 
concrete  for  the  thinner  walls  in  the  tops  of  the 
tanks  it  is  thought  by  the  contractor  to  be  more 
economical  to  use  concrete  wheelbarrows,  which 
are  filled  by  chutes  reaching  various  parts  of  the 
I)lant  and  carried  to  the  exact  point  of  application 
on  running  planks.  The  continual  changing  of  the 
position  of  the  end  of  a  chute  when  pouring  a 
thin  wall  is  believed  to  be  more  costly  in  delays 
and  hours  of  labor  than  the  method  in  use. 

The  concrete  throughout  seems  to  be  unusually 
sound  and  of  good  surface.  Some  of  the  older 
concrete  which  was  completed  almost  a  year  ago 
is  standing  with  no  appearance  of  deterioration, 
such  as  checking  or  surface  disintegration.  Ex- 
posed surfaces  are  covered  with  wet  bags  or  other 
materials  for  at  least  a  day  or  two  after  pouring, 
the  length  of  time  depending  upon  the  weather. 
On  removing  forms,  the  green  concrete  surfaces 
are  rubbed  down  with  a  wet  brush  and  a  smooth 
surface  is  thus  obtained  on  all  exposed  concrete. 

All  concrete  is  made  abundantly  thick  for  safe- 
ty. Reinforcement  is  used  practically  everywhere. 
Where  the  strength  does  not  theoretically  require 
it,  reinforcement  is  used  to  prevent  temperature 
or  other  cracks  or  on  general  principles. 
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An  abundance  of  valves  are  used  on  all  pipe 
lines  and  of  stop  planks  in  open  channels,  on  the 
general  principle  that  the  construction  of  the  slots 
for  such  planks  costs  practically  nothing  during 
construction  but  would  be  expensive  to  cut  out 
should  they  be  needed  at  any  time  later. 

The  construction  of  this  plant  is  in  immediate 
charge  of  J.  M.  Heffelfinger,  senior  assistant  sani- 
tary engineer  of  the  Department  of  Public  Service. 


The  work  is  being  done  under  the  Department  of 
Public  Service,  of  which  Robert  Hoffman  is  chief 
engineer.  The  design  and  construction  are  under 
the  supervision  of  George  B.  Garcoigne,  sanitary 
engineer  in  charge  of  the  Subdivision  of  Sewage 
Disposal. 

The  contract  for  the  western  disposal  plant  was 
let  to  Masters  &  Mullen  Companv,  of  Cleveland. 
The  estimated  cost  is  $1,000,000.  ' 


The  Berlin  Turnpike 

Eight  miles  of  macadam  road  in  Connecticut  reconstructed  with  22-foot  con- 
[l  '('■__.     -     .Crete  roadway  for  $490,000  on  cost  plus  10  per  cent  basis. 


Occasionally  when  the  Connecticut  State  High- 
way Department  is  unable  to  predetermine  all  of 
the  conditions  and  requirements  for  a  road  con- 
struction job,  especially  when  traffic  must  be 
maintained  and  it  is  difficult  to  foresee  what  regu- 
lation will  be  best  for  it,  and  when  the  state 
wishes  to  maintain  control  of  the  details,  to  make 
changes  as  the  situation  develops  and  to  modify 
the  original  plans,  it  frequently  executes  the  work 
on  the  cost  plus  percentage  basis. 

In  cases  where  it  is  not  practicable  to  prepare 
a  satisfactory  specification  in  advance  that  will 
cover  all  of  the  conditions,  it  is  customary  to 
make  a  contract  for  the  performance  of  the  work, 
by  which  the  contractor  will  furnish  plant,  equip- 
ment and  supervision  and  will  hire  the  labor,  and 
the  state  will  pay  all  bills  for  labor  and  material 
and  other  necessities  outside  of  machinery,  equip- 
ment and  supervision  and  will  in  addition  pay 
the  contractor  10  per  cent  of  the  total  amount  of 
the  state's  preliminary  estimate  of  the  construc- 
tion cost  as  his  profit  for  superintendence  and  use 
of  equipment. 

This  affords  the  state  opportunity  to  develop 
the  plans  as  the  work  progresses  and  in  accord- 
ance with  changing  conditions ;  enables  it  to  in- 
crease or  decrease  various  amounts  and  to  take 
complete  control  of  the  details  and  operations 
witliout  injustice  to  the  contractor  and  without 
incurring  costs  for  damages  or  increased  charges 
for  extras.  At  the  same  time  it  is  able  to  make 
any  economies  that  the  conditions  warrant  or  to 


make  extensions  on  the  basis  of  the  actual  cost 
incurred,  so  that  by  strict  supervision  and  accu- 
rate bookkeeping,  an  opportunity  is  afforded  for 
modihcations  that  are  advantageous  to  the  state 
and  still  insure  a  predetermined  compensation  to 
the  contractor  without  subjecting  him  either  to 
danger  or  loss  through  conditions  beyond  his  con- 
trol or  affording  him  an  opportunity  to  make  ex- 
cessive profits. 

This  arrangement  assumes  that  the  contractor 
has  abundance  of  suitable  equipment  and  is  vig- 
orous, efficient  and  trustworthy  in  his  execution 
of  the  work,  which  should,  in  addition,  be  mi- 
nutely and  continually  supervised  by  the  state 
engineer  and  auditor.  In  this  way  the  state  prac- 
tically insures  itself  against  unforeseen  condi- 
tions, reaps  the  corresponding  reward  for  unex- 
pected advantages  and  wholly  eliminates  the 
gambling  principle  found  in  the  fixed  sum  or  unit 
price  contract  arrangement. 

The  Berlin  turnpike,  a  22-foot  concrete  road 
about  8  miles  long,  was  built  for  the  State  High- 
way Department  by  the  Edw.  Balf  Co.,  of  Hart- 
ford, and  the  Lane  Construction  Corporation,  of 
Meriden,  on  the  cost  of  plus  10  per  cent  basis 
for  about  $490,000.  The  10  per  cent  fee  was  com- 
puted on  the  cost  estimated  by  the  Highway  De- 
partment and  accepted  by  the  contractors.  When 
the  road  was  completed  it  was  found  that  the 
actual  cost  of  the  construction,  exclusive  of  the 
contractors'  fee.  was  about  10  per  cent  more  than 
the  department's  preliminary  estimate,  due  large- 
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ly  to  delays  in  securing  materials,  especially  ce- 
ment as  required  during  the  progress  of  the  work 
and  to  some  extent  to  labor  shortage  and  in- 
efficiency. 

Conditions  were  favorable  to  the  execution  of 
the  work  in  that  it  was  practicable  to  divert  all 
traffic  to  a  parallel  road  so  that  construction  op- 
erations could  be  carried  on  without  interference 
along  the  entire  length  of  the  route.  The  job  was 
the  reconstruction  of  a  macadam  road  that  had 
been  built  about  12  years  previously  and  conse- 
quently needed  little  additional  grading. 

METHOD   OF   CONSTRUCTION 

In  general,  the  old  macadam  was  first  scarified 
by  an  attachment  operated  on  the  rear  of  the 
steam  roller  and  the  broken  stone  was  distributed 
with  scrapers  and  compacted  by  steam  rollers  to 
make  the  foundation  for  the  concrete  surface. 

The  work  was  divided  into  four  sections,  exe- 
cuted by  as  many  different  parties,  two  of  which 
commenced  at  the  center  and  worked  toward  the 
ends  where  the  other  two  commenced,  meeting 
and  completing  the  work  at  the  quarter  points  of 
the  entire  length.  Nearly  all  of  the  foundation 
work  was  done  with  the  steam  rollers  and  scrap- 
ers, no  team  work  being  required  except  for  long 
hauls  on  fills.  About  $75,000  was  expended  in 
extensions  and  improvements  of  the  original 
drainage  system. 

The  sand,  which  was  hauled  13  miles,  and  the 
broken  stone  and  cement  were  all  delivered  by 
trucks  and  the  aggregate  stored  in  piles  during 
the  winter  previous  to  the  execution  of  the  work, 
and  when  the  latter  was  commenced,  loading  ma- 
chines at  the  piles  served  the  trucks  by  which 
the  materials  were  distributed  along  the  location 
just  ahead  of  the  concrete  mixer,  trucks  being 
used  for  this  purpose  because  the  grades  were 
too  steep  for  the  installation  of  an  industrial 
track. 

The  contractor  installed  a  2-inch  main  the  full 
length  of  the  roadway  and  through  it  delivered 
water  from  various  successive  sources  of  supply 
to  the  mixing  machine  and  for  other  purposes  re- 
quired. The  concrete  surface.  22  feet  wide,  was 
laid  at  a  record  speed  of  800  feet  per  day  and  to- 
ward the  close  of  the  work  the  progress  averaged 
about  1  mile  per  week. 


Contra  Costa  County's  •'  Safety  "  Highway 

The  county  engineer  of  Contra  Costa  county, 
California,  R.  R.  Arnold,  in  1919  laid  an  experi- 
mental quarter-mile  section  of  a  two-track  high- 
way that  has  proved  so  successful  that  the  county 
has  built  twenty  miles  of  similar  construction  on 
the  highway  between  Martinc  and  San  Ramon, 
and  has  completed  altop-ether  about  35  miles,  with 
7  more  under  construction. 

This  type,  which  has  been  called  the  "safety 
highway,"  is  constructed  of  two  strips  of  concrete 
pavement  each  8  feet  wide,  separated  by  a  4-foot 
strip  of  oil-bound  macadam,  and  with  a  2-foot 
shoulder  of  the  same  material  on  each  side.  The 
central  strip  is  raised  IVr  inches  above  the  level 
of  the  concrete  pavement,  which  encourages  the 
traffic  to  keep  on  its  own  side  of  the  road,  although 
the  central  strip  can  be  used  for  passing  a  vehicle 
going  in  the  same  direction.  This  tends  to  pre- 
vent collisions.  The  black  central  strip  affords 
such  contrast  with  the  light  concrete  that  they 
can  be  distinguished  at  any  time. 

The  slabs  are  made  five  inches  thick,  which  is 
believed  to  be  sufficient  for  such  a  narrow  road- 
way, thus  saving  in  cost.  The  longitudinal  cracks 
that  appear  in  wide  concrete  pavements  are 
avoided,  and  no  reinforcement  is  necessary.  Mr. 
Arnold's  figures  show  that  the  double  slab  type 
of  road  with  shoulders  costs  $2,000  per  mile  more 
than  an  18-foot  pavement  5  inches  thick  without 
shoulders,  and  $700  less  than  such  pavement  with 
2-foot  shoulders. 

An  additional  advantage  is  that  traffic  can  use 
one  side  of  the  road  without  interruption  while 
the  other  side  is  being  constructed. 


I'LACIiVG   AND   FINISHING   CONCRETE 
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Important  Wage  Reduction 

The  United  States  Steel  Corporation  has  of- 
ficially announced  that  on  August  29  the  wages 
of  mill  laborers  in  general  will  be  reduced  to  $.30 
an  hour  and  that  other  wages  and  salaries  will  be 
equitably  adjusted.  Following  the  20  per  cent  re- 
duction of  May  16  by  the  saine  corporation  this 
effects  a  total  reduction  of  about  34.8  per  cent 
from  the  post-war  peak  rate  of  $.46  an  hour  in 
effect  previous  to  last  May,  besides  which  the  war- 
time arrangement  of  time-and-one-half  pay  for 
overwork  was  eliminated  on  July  16. 

The  decision  of  the  United  States  Railroad  La- 
bor Board  abolished  the  time-and-one-half  rate  to 
men  assigned  to  necessary  Sunday  and  holiday 
employment  when  the  work  requires  continual 
performance  seven  da3's  a  week,  and  the  men  are 
regularly  bulletined  for  it.  This  is  the  first  rule 
prescribed  by  the  labor  board  to  replace  the  na- 
tional agreements  established  during  federal  con- 
trol, and  applies  only  to  the  137  railways  involved 
in  the  overtime  controversy  with  the  six  federated 
shop  crafts,  but  will  bind  all  other  roads  as  soon 
as  their  cases  come  before  the  board.  Railroads 
having  independent  agreements  with  their  em- 
ployees will,  however,  be  exempted  from  the  rule. 

In  explanation  the  board  announces  that  "the 
soundness  of  the  principle  of  punitive  pay  for 
overtime  work  has  been  recognized,  but  not  to  the 
extreme  extent  embodied  in  the  national  agree- 
ment. The  8-hour  day  has  also  been  given  full 
recognition.  ...  If  men  are  called  after  reg- 
ular hours  for  some  emergency  work  it  is  fair 
and  reasonable  to  use  these  men  only  on  other 
emergencies,  which  may  have  developed  since 
they  were  called,  without  being  obliged  to  call 
them  again  or  to  call  other  men.  .  .  .  It  is 
just  and  reasonable  that  men  assigned  to  road 
service  on  a  monthly  basis  should  be  paid  on  an 
8-hour  day,  365  days  per  year,  without  any  al- 
lowance for  overtime." 

The  statement  accompanying  the  rules  calls  at- 
tention to  the  fact  that  the  wide  diversity  of  rules 
among  the  numerous  railroads  of  this  country  be- 
fore federal  control,  makes  it  possible  to  cite 
precedent  for  almost  any  rule  that  may  be  advo- 
cated and  that  such  precedents  are  at  best  only 
persuasive,  should  not  control,  therefore  the  board 
has  not  considered  the  principle  of  right  and 
wrong  involved  in  the  proposals  and  counter  pro- 
posals submitted  to  them  in  the  light  of  present 
conditions  and  industrial  history.  The  action  of 
the  board  was  opposed  in  a  minority  report  by  the 
former  president  of  the  American  Federation  of 
Labor,  who  is  one  of  the  three  labor  representa- 
tives on  the  board.  He  objected  to  the  decisions 
against  "conditions  that  have  been  in  effect  from 
ten  to  twenty  years,"  and,  among  other  objec- 
tions specified  that  under  the  new  rules  employees 
called  for  work  and  not  working,  or  working  2 
hours  and  40  minutes  or  less,  will  receive  four 
hours'  overtime  instead  of  five  ;  and  that  instead  of 
5  hours  pay  the  employees  called  one  hour  or  less 
before  their  regular  time  will  receive  time  and  one- 
half  for  the  overtime. 


Town  Planning 

Town  planning  and  its  relation  to  the  improve- 
ment of  the  capitol  of  the  Diminion  of  Canada 
were  discussed  at  length  in  a  somewhat  poetical 
and  academic  address  urging  the  creation  of  a 
federal  district  to  include  the  cities  of  Ottawa  and 
Hull,  that  was  made  before  the  special  Senate 
Committee  by  Noulan  Couchon,  chairman  Ottawa 
town  planning  commission,  whose  remarks  tended 
to  the  ethical  and  sociological  aspects  of  town 
planning  in  general,  and  included  some  practical 
definitions  of  important  principles. 
He  said,  in  part: 

.  .  .  The  ethical  raison  d'etre,  the  justifica- 
tion of  town  planning,  lies  in  the  injunction  to  so- 
ciety, collectively  no  less  than  individually,  to  ful- 
fil the  Golden  Rule.  The  injunction  to  "Do  unto 
others  as  you  would  that  they  should  do  to  you" 
imposes  the  abolition  of  the  slum,  be  it  of  over- 
crowding in  the  city  or  of  isolation  in  the  country. 
The  crux  of  the  problem  in  the  complex  of  mod- 
ern civilization  is  to  determine  the  use  and  devel- 
opment of  land  and  to  obviate  congestion,  which 
is  primarily  a  matter  of  so  adjusting  inter-com- 
munication, waterways,  railways,  highways  and 
social  intercourse  as  to  afford  freedom  in  exchange 
of  the  products  of  the  energy  and  mind  of  man. 
Town  planning  in  theory  and  in  practice  is  the 
technique  of  sociology,  it  is  the  professional  ap- 
lilication  of  knowledge  for  social  betterment. 

Planning  aims,  through  rapid  C(.)mmunications, 
good  roads,  small  holdings,  coupled  with  the  stim- 
ulating amenities  of  community  life,  to  endow 
rural  production  with  the  power  of  attracting  the 
tide  of  popular  aspiration,  of  desire,  from  the  city 
to  the  field,  as  the  antithesis  of  hardship,  isolation 
and  the  social  disabilities  of  pioneering. 

.  .  .  The  ethics  of  town  planning  enable  a 
prophetic  vision  of  the  standards  that  must  ob- 
tain for  the  race  in  ultimate  resistance  against  the 
alien  tide  that  may  deny  it  supremacy — existence. 
These  standards  must  be  sustained  by  v\'ork  and 
play,  by  thought  and  the  joy  of  living.  Further, 
these  standards  must  be  guarded  by  a  scientific 
sifting  at  our  gates  of  the  eager  inflow  of  indis- 
criminate immigration.  Elemental  to  survival  is 
the  exclusion  of  those  who  would  underlive  us  to 
extinction. 

.  .  .  The  proposal  consists  in  vesting  control 
of  the  physical  features  and  public  services  of  Ot- 
tawa and  Hull  and  the  surroundings  of  both,  in 
the  hands  of  a  Federal  District  Commission, 
whilst  leaving  undisturbed  the  present  political 
status — dominion,  provincial,  and  municipal — in 
all  that  otherwise  pertains  to  autonomy  in  civil 
and  in  criminal  law. 

Assessments,  taxes  and  the  distribution  of  these 
might  remain  provincially  divided  as  at  present, 
but  be  supplemented  proportionately  by  the  Do- 
minion government  in  respect  of  those  rates  ceded 
to  the  commission  by  the  municipalities. 

As  an  instance,  this  advisedly,  technical  com- 
mission would  do  the  planning  and  engineering 
work  for  both  cities,  spending  their  quota  of  taxes 
for  such  purposes  in  the  respective  provincial 
areas  from  which  they  were  collected. 


September  3,  1921 
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Progress  in  Wage  Adjustment 

The  facts  that  more  than  5,000,000  workers  in 
the  United  States  are  now  reported  as  being  idle 
(because  they  or  their  fellows  retitse  to  accept 
abundant  work  at  reduced  but  still  too  high 
prices)  ;  that  the  last  published  official  compara- 
tive data  show  that  in  the  United  States  the  wages 
of  bricklayers  were  6.8  times  as  great  as  in  France 
with  the  ratios  of  carpenters,  painters  and  plaster- 
ers not  very  much  less,  while  common  laborers  re- 
cei\ed  more  than  5.7  times  as  much  as  in  France; 
that  the  English  bricklayers  received  only  about 
30  per  cent  of  American  wag'es,  other  mechanics  a 
slightly  greater  proportion  and  laborers  52  per 
cent,  while  in  all  the  other  principal  countries 
noted,  all  kinds  of  workers  receive  much  less  (in 
Germany  and  Austria  the  highest  price  quoted  for 
mechanics  of  any  kind  was  $.99  and  for  laborers 
$.53),  all  figures  being  based  on  the  exchange 
\alue  of  American  money:  that  production  in  this 
country  is  greatly  retarded  and  vital  improve- 
ments delayed  by  the  high  price  and  inefficiency  of 
labor ;  that  the  reports  are  unanimous  of  increas- 
ing industry  and  efficiency  abroad,  particularly  in 
Germany  and  France,  where  the  work  is  intensive 
and  a  working  time  of  10  hours  or  even  more  per 
day  is  producing  astonishing  results :  and  that  the 
costs  of  materials  and   supplies  in   this   country 


have  decreased  much  more  than  labor,  and  stocks 
of  many  raw  and  manufactured  materials  are  run- 
ning- low — these  fundamental  facts  are  of  the  grav- 
est national  importance. 

Under  such  conditions  there  can  be  no  question 
of  the  necessity  of  adjusting  wages  promptly  to  a 
proper  co-ordination  with  both  comparative  and 
intrinsic  values,  and  to  a  competitive  scale  with 
the  rest  of  the  world. 

Much  encouragement  is  afforded  by  the  action 
of  the  eastern,  western  and  middle  groups  of  rail- 
roads in  refusing  to  cancel  their  recent  necessary 
cut  in  wages  at  the  insolent  demand  of  the  unions 
accompanied  by  a  scarcely  veiled  threat  of  a  coun- 
try-wide strike  and  the  wholly  unreliable  promise 
to  refrain  from  additional  demands  in  the  near 
future,  and  by  the  strong  attitude  of  the  south- 
western railroads  that  refused  even  to  discuss  the 
sul:)ject  vvith  them. 

The  statements  on  other  pages  of  this  issue,  to 
the  effect  that  the  L-nited  States  Labor  Board 
has  reduced  some  of  the  unwarranted  oxer-pay- 
ments to  the  railroad  employees,  and  that  the 
United  States  Steel  Corporation  has  made  an  im- 
portant horizontal  cut  are  equally  important  and 
gratifying.  The  railroads  and  the  steel  manufac- 
turers represent  industrial  and  labor  interests  of 
far  greater  magnitude  than  any  other  single  ele- 
ments in  this  country,  and  their  action  cannot  be 
over-estimated.  Both  of  them  have  the  merits  of 
absolute  fairness  coupled  with  generosity,  and  it 
should  be  especially  noted  that  very  material  priv- 
ileges and  advantages  are  still  afforded  to  the  rail- 
way employees  above  those  in  any  other  great 
organization,  and  that  the  steel  makers  have  more 
tlian  demonstrated  their  good  faith  by  announcing 
heavy  cuts  in  the  prices  of  their  finished  products 
several  weeks  in  advance  of  the  wage  decrease, 
and  are  showing  every  consideration  for  the 
workers. 

It  only  remains  for  the  workers  to  accept  those 
conditions  in  a  manly,  progressive  spirit  and  they 
can  readily  by  concerted  action,  classification  and 
increased  industry  secure  so  much  greater"  ef- 
ficiency that  their  remuneration  will  become 
greater  than  even  under  the  inflated  war  wages, 
while  the  purchasing  value  is  greatly  increased  by 
the  lower  costs  of  living  thus  made  possible. 


Settlement  of  Structures 

Most  engineering  structures,  unless  supported 
on  rock,  hardpan  or  rigidly  confined,  dry,  hard, 
loose  material,  like  gravel  or  sand,  are  subject  to 
more  or  less  settlement,  which  may  or  may  not  be 
highly  undesirable,  but  which  certainly  is  increas- 
ingly dangerous  and  troublesome  as  it  becomes 
uncertain  and  irregular.  Many  structures  like 
bridge  piers,  abutments,  retaining  walls,  roads, 
railroads,  canal  locks,  dams  and  even  the  founda- 
tions for  buildings  and  machinery  may  settle  con- 
siderably without  serious  damage  or  incon-»eni- 
ence  provided  they  settle  uniformly  and  the  settle- 
ment is  anticipated  in  the  design  and  construction, 
but  the  settlement  is  likely  to  be  troublesome  and 
sometimes  exceedingly  dangerous  and  costly  if 
it  is  unexpected,  irregular  or  shows  very  abrupt 
changes  in  amount  or  rapidity. 
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The  settlement  is  due  to  many  factors,  prin- 
cipal among  which  are  the  character  of  the  soil, 
the  amount  of  water  in  the  ground,  the  intensity 
of  the  static  load,  change  of  load,  impact,  vibra- 
tions, disturbance  of  adjacent  soil  and  other  local 
conditions. 

Under  some  conditions  a  moderate  amount  of 
settlement  may  be  of  very  little  import.  Under 
many  more  conditions  it  will  be  found  net  to  bi- 
very  serious  if  it  is  regular  and  especin.lly  if  it  :' 
anticipated  and  provided  for  in  the  design  .md 
construction.  In  other  cases  it  must  be  reduced 
to  a  minimum  and  great  care  taken  to  diminish 
or  control  it. 

Settlement  is  usually  greatest  on  very  wet. 
muddy  or  compressible  soils,  or  those  that  are 
not  homogeneous  and  may  vary  from  a  fraction 
of  an  inch  to  several  feet.  It  may  be  immediate. 
slow,  rapid  or  delayed,  limited  or  progressive.  On 
the  determination  of  as  many  as  possible  of  the 
factors  and  their  proper  consideration  depend  the 
excellence  of  the  design  and  the  economy  and 
durabilitv  of  the  structure.  Much,  and  sometimes 
all,  of  tliese  data  may  be  obtained  by  a  careful 
studv  of  locality  and'  investigation  of  neighbor- 
ing structures,  by  subsoil  explorations  with  bor- 
ings and  soundings,  by  actual  loading  tests  of 
the  soil,  and  by  careful  study  and  analysis  of  all 
the  information  collected. 

Only  meager  data  is  available  in  text  books  and 
other  ordinary  references  and  there  is  at  present 
an  almost  total  lack  of  uniformity  or  standard 
classification  or  rules  of  practice. 

As  unsatisfactory  foundations  may  and  some- 
times do,  cause  damage  far  beyond  the  original 
cost  of  the  construction,  good  practice  is  of  im- 
mense importance,  and  recognizing  this  fact,  the 
American    Society    of    Civil    Engineers    has    ap» 
pointed  a  special  committee  of  experts  to  secure 
and  arrange  available  data  on  this  subject.    The 
committee  has  commenced  its  labors  by  issuing 
a   comprehensive   questionnaire   which   has  been 
mailed  to  the  large  membership  of  the  society, 
asking  simple  specific  questions,  the  answers  to 
which  will  eventually  be  of  great  value.     Every 
engineer  or  builder  will  do  well  to  apply  for  a 
copy  of  the  questionnaire  printed  on  a  standard 
size  blank  from  which  blueprints  can  be  made, 
and  record  thereon  all  of  the  data  that  his  own 
records  apply.     If  it  is  sufficiently  complete  and 
accurate  it  would  probably  be  welcomed  by  the 
committee,  although  the  questionnaire  is  not  ad- 
dressed to  strangers.    In  any  event,  the  recording 
of  such  data  whenever  and  wherever  observed, 
will  not  fail  to  be  of- great  value  to  every  engineer, 
builder  and  contractor  and  the  questionnaire  will 
serve  as  an  excellent  guide  for  selection,  classi- 
fication and  recording. 


and  to  the  amount  of  it  that  can  be  executed  for 
all  kinds  of  federal,  municipal  and  other  sorts  of 
public  works.  Sound  propaganda  to  effect  this 
is  embodied  in  the  working  program  announced 
b}'  the  Associated  General  Contractors  of  Amer- 
ica, excerpts  from  which  are  printed  on  another 
page. 

Among  the  most  important  items  are  the  estab- 
lishment of  national  conference  and  arbitration 
boards ;  adoption  of  standards  for  accounting, 
contracts  and  classified  costs ;  securing  open  sale 
of  material  on  the  market  and  fall  lettings  of  pub- 
lic works;  promoting  legislation  to  secure  a  Fed- 
eral Department  of  Public  Works ;  a  selective  im- 
migration law  ;  adequate  federal  aid  for  highways  ; 
proper  railroad  regulation  and  an  effective  water 
power  development  act. 

These  objects  are  normal  and  worthy  and  most 
of  them  are  urgent  and  should  be  universally  sup- 
ported by  individuals  and  organizations  directly 
and  indirectly  interested  in  public  works. 


Building  Up  Secure  Construction  Conditions 

In  the  present  unsettled  times,  when  all  indus- 
trial and  constructional  interests  are  finding  a 
new  working  level,  the  correction  of  recognizoil 
faults  in  all  ordinary  procedure  and  the  improve- 
ments of  many  unsatisfactory  conditions  will  con- 
tribute greatly  \n  tb.-  <t;iliHization  of  construction 


Desideratums  of  Engineering 
Construction 


Excerpts  from  the  program  of  the  Associ- 
ated General  Contractors  of  America. 


Maintain  the  National  Board  for  Jurisdictional 
Awards  in  the  Building  Industry. 

Organize  a  National  Conference  Board  for  the 
Building  Industry,  representing  contractors, 
workmen,  architects,  engineers,  and  owners  to 
consider  working  conditions,  establish  national 
standards,  remove  restrictions,  eliminate  strikes. 
Promote  the  organization  of  official  and  volun- 
tary Boards  for  Arbitration  of  diiputes. 

Secure  payment  for  estimating  and  quantitj' 
survey.  Formulate  standard  estimating  forms  for 
builders  and  highway  contractors. 

Develop  a  system  of  money  accounting  for  con- 
tractors. 

Standardize  construction  cost  accounting  prac- 
tices, such  as  equipment  rental  schedules. 

Secure  necessary  amendments  to  existing  Stan- 
dard contract  forms  and  formulate  others. 

Revise,  systematize  and  standardize  compensa- 
tion insurance  classification  and  rates. 

Secure  passage  of  national  legislation,  as  fol- 
lows: Navv,  war,  treasury  contractors'  relief 
bills.  Department  of  Public  Works  bill,  a  scien- 
tific selective  immigration  law,  adequate  Federal 
Aid  for  highways,  an  effective  water-power  de- 
velopment act. 

Proper    railroad    regulation,    including:       (a) 
Maintenance   of   private   ownership,    (b)    curtail- 
ment of  Interstate  Commerce  Commission's  arbi- 
trarv  power  to  grant  priorities,   (c)   modification 
of   war-time  freight  rates  on  construction   mate- 
rials, (d)  adequate  support  of  railroad  expansion. 
Standardization  of  government  contracts. 
Secure  an  open  wholesale  market  in  materials. 
Urge  fall  lettings  of  highway  and  public  works 

contracts.  .,■,,•  j 

Seek  the  standardization  pt  building  codes. 
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Bearing  Value  of  Soils 

Standard  classification  of  sizes  and  character  of  soils  and  details  of  loading  tests 

issued  in  questionnaire  of  committee  of  Am.  Soc.  C.  E.  to  secure  data  for  study 

and  formulation  of  accepted  practice. 


The  special  committee  appointed  by  the  Ameri- 
can Society  of  Civil  Engineers  to  report  on  the 
bearing  value  of  soils  is  composed  of  Robert  A. 
Cummings,  chairman,  221  Fourth  avenue,  Pitts- 
burgh, Pa. ;  Walter  J.  Douglas,  secretary,  84  Pine 
street.  New  York  City ;  E.  G.  Haines,  Allen 
Hazen,  James  C.  Meem. 


It  has  issued  a  circular  letter  to  the  members  of 
the  American  Society  of  Civil  Engineers  which 
says,  in  part,  that  "the  allowable  load  is,  in  most 
cases,  determined  by  the  question  of  settlement 
and  the  effect  of  such  settlement  on  the  proposed 
structure.  It  is  obvious  that  for  certam  types  of 
structures  the  settlement  should  be  kept  to   an 


QUESTIONNAIRE   AND   BLANK   FORM  FOR   RECORDING  DATA   OF  SOIL  LOADING  TESTS  ISSUED  BY   SPECIAL 
COMMITTEE  OF   THE   AMERICAN    SOCIETY  OF  ENGINEERS 


Record  of  test  for  settlement  or  observation  of  actual  settlement  of  structure 

Contributed   by .'\ddrcss     

Date  of  test  or  observation  Location 

Type  of  structure  proposed  or  built 

BEARING     SUKF.\CE 

Position  Type 


CHARACTER    OF    SOIL. 

Committee's  size  grades,  m  millimeters.  Common 
Give  percentage  of  each  if  possible,  if     Class 

Index.* 


not,  check  prevailing  size. 


Moisture. 


Loading 


Stones : 

Coarse, 

256.0 

to 

128.0 

1... 

.     Very  dry 

Medium, 

128.0 

to 

64.0 

o 

.     Moist 

Fine, 

64.0 

to 

32.0 

3... 

.     Wet 

Pebbles : 

:  Coarse, 

32.0 

to 

16.0 

4... 

Saturated 

Medium, 

16.0 

to 

8.0 

5. . . 

(below 
ground. 

Fine, 

8.0 

to 

4.0 

V.  .  . 

water 
level) 

Grit: 

Coarse, 

4.0 

to 

2.0 

7... 

.     Was  the 

Medium. 

2.0 

to 

1.0 

8... 

condition 
•     constant 

Fine, 

1.0 

to 

0.5 

9... 

Dust: 

Coarse, 

0.5 

to 

0.25 

10... 

•     or 

Medium, 

0.23 

to 

0.125 

lit.. 

variable  ? 

Fine 

0.125 

to 

0.0623 

Flour : 

Coarse, 

0.0625 

to 

0.0312 

Medium, 

0.0312 

to 

0.0156 

Fine. 

0.01.5R 

to 

0.0078 

Powder : 

Coarse, 

0.0078 

to 

■   0.0039 

Medium. 

0.0039 

to 

U.0019 

Fine. 

0.0019 

to 

0.0000 

Depth   below   orig-  Test  area Constant 

inal  surface  in  ft. .    ^     i       j 

Isolated   pier 

Depth  below  adja-   Section  of   well...    Variable 

cent  surlace  in  ft. . 

,,.  Pile    footing 

VV  as    It    near    any  c   i  •     ^    ,. 

stream    or    other   Single  pile   .Su'^J^^ft    '" 

body  of  water?....  Qpen  pit   '"'"""' 

If  so,  how  near?.,  gheathed    ph 

above  Maximum 

How  far  water  Deep  caisson total  load   lb. 

''*'°*  Area     of     bearing 


Notes : 


surface,  sq.  ft ^^^^ 

Was     surriiunding 


foot 


per     square 


soil  restrained,  as 
by  buildings? 

Was  friction  a  fac- 
tor to  be  consid- 
ered ?    


Notes : 


To  what  extent  ? . 


Record  of  Tests  or  Observations  of  Settlement  of   Structures 
Load  per  sq.  ft.,  in  pounds 500  1,000         2,000         4,000         8,000         10,000         15,000 

Settlement,  in  inches  

Total  time  interval   


20,000 


25,000 


*  Class  1,  Soft  rock ;  2,  shale ;  3,  hardpan ;  4,  gravel ;  5,  sand  and  gravel ;  6,  coarse  sand ;  7,  medium  sand  •  8  tine 
sand  :  9,  fine  sand  and  clay ;  10,  clay.  ' 

T  Class  11,  Special  or  unlisted  mixtures,  check,  and  describe  here : 

Note:  For  tests,  record  total  settlement  and  total  time  at  each  increa.se  of  load;  for  settlement  of  structure  record 
total  time  and  settlement  only,  unless  still  progressing.  Use  a  separate  sheet  for  each  record.  Record  any  other  useful 
information  on  separate  sheets  and  attach.  Mail  all  records  of  tests  or  settlement  to  E.  G.  Haines  49  Lafayette  street 
New  York  City. 
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absolute  miniinuin,  because  such  settlement,  or  at 
least  unequal  settlements  in  different  parts  of  the 
structure,  will  cause  physical  damage.  For  ex- 
ample: if  a  highh'  ornamental  cut-stone  building 
settled  unequally  in  different  parts,  it  might  be 
much  disfigured  and  injured  by  reason  of  spalling 
or  cracking.  On  the  other  hand,  an  elevated  rail- 
way carried  by  independent  piers  may  settle  con- 
siderabl}-  at  one  or  more  of  the  bearings  with  no 
evidence  thereof  whatever,  except  as  indicated  by 
the  grade  of  the  track.  Structures  on  pile  foun- 
dations, particularly  around  harbor  and  river 
work,  almost  invariably  settle,  but  usually  they 
are  of  a  tj'pe  and  designed  so  that  a  reasonable 
amount  of  settlement  is  not  injurious. 

"It  is  believed  that  the  limit  of  allowable  load 
should  be  based  on  some  definite  portion  of  that 
part  of  the  compression  diagram  showing  a  prac- 
tically uniform  rate  of  compression  with  increase 
of  load.  The  amount  of  such  percentage  should 
vary  with  the  type  and  importance  of  the  struc- 
ture." 

The  committee  feels  that  the  question  of  actual 
settlement  is  one  of  the  principal  determining 
factors  in  the  question  of  safe  bearing  values.  To 
enable  the  committee  to  make  recommendations 
as  to  the  limiting  amounts  of  such  settlement  for 
different  types  of  structures  and  soils,  it  desires  to 
obtain  as  many  records  as  possible  of  actual  set- 
tlement of  soils  subjected  to  loads,  both  in  the 
case  of  tests  made  for  bearing  value  and  those  of 
actual  structures  which  have  settled  after  com- 
pletion, together  with  such  descriptive  matter 
relative  to  the  soil,  and  other  conditions,  as  will 
enable  the  committee  properly  to  classify  the  dif- 
ferent records.  The  accompanying  form  of  ques- 
tionnaire has  therefore  been  prepared,  and  it  is 
hoped  that  the  membership  will  co-operate  by 
supplying  as  many  records  of  settlement  as 
possible. 


Testing  the  Bearing  Value  of  Soil 

The  bearing  value  of  soils  may  be  considered 
as  the  permanent  load  per  square  foot,  which  it 
will  sustain  without  material  settlement  after  a 
period  of  a  few  months  from  the  time  of  its  initial 
application.  It  should  be  assumed  for  a  static 
load  under  the  most  favorable  conditions  that  are 
to  be  apprehended  and  mav  varv  from  a  very  feu- 
hundred  to  10,000  or  even '20.000  pounds.  What- 
ever it  is  should  be  predetermined  when  the  struc- 
ture is  designed,  thus  permitting  in  some  cases 
the  bearing  value  to  be  increased  and  in  other 
cases  the  design  to  be  modified  if  necessary  so  as 
lo  decrease  the  unit  pressure  or  to  supplement  the 
bearing  value  by  utilization  of  frictional  resistance 
as  in  the  case  of  a  cylinder,  pile  or  caisson  foun- 
dation. 

The  bearmg  value  may  be  lested  by  observa- 
tions on  the  foundations  of  existing  structures.  b\' 
special  loading,  and  by  dri\ing  piles,  by  which  it 
is  possible  to  determine  with  considerable  accur- 
acy the  capacity  of  the  soil  to  sustain  loads  and 
thus  calculate  for  the  settlement  which  will  occur 
under  future  loading.  It  is  thus  often  permissible 
to   build   important   structures   on   very   yielding 


soil,  as  for  example  in  Chicago,  where  manv  tall 
and  heavy  buildings  have  been  designed  to'  pro- 
vide in  advance  of  the  settlement  of  a  number  of 
inches  and  the  final  settlement  after  the  structure 
was  completed  and  its  full  weight  and  that  of  its 
contents  was  imposed  on  the  soil,  agreed  within  a 
fraction  of  an  inch  with  the  original  calculations. 

A  remarkable  example  of  such  calculations  is 
afforded  bj-  the  foundations  of  the  very  tall  and 
heavy  municipal  building  in  New  York,  which  is 
supported  on  more  than  100  pneumatic  caissons, 
(if  which  more  than  one-half  were  carried  down 
to  solid  rock  while  the  remainder  rest  on  a  stratum 
of  quicksand.  The  quicksand  was  carefully  tested 
in  ad\  ance  and  it  was  calculated  would  sustain 
a  certain  load  with  a  certain  amount  of  settlement, 
which  was  allowed  for  in  designing  the  steel  work 
and  superstructure,  which  is  now  supported  partly 
on  rock  and  partly  on  sand  without  any  material 
variation  from  the  intended  elevation  and  with- 
out any  injury  to  the  lofty  superstructure. 

In  this  case  and  in  many  others  very  accurate 
and  reliable  work  is  necessary  on  account  of  the 
delicacy  of  the  structure  or  the  necessity  of  pre- 
serving perfect  alignment  of  mechanical  installa- 
tions, making  it  necessary  that  the  settlement,  if 
an_y,  shall  be  made  absolutely  regular.  In  other 
cases  it  is  immaterial  as  in  a  pile  trestle  or  viaduct 
where  any  reasonable  amount  of  settlement  can 
be  easily  taken  up  by  grading  the  roadbed  above 
and  is  much  more  economical  than  providing  a 
(perfectly  stable  foundation.  This  is  especially 
true  for  temporary  work,  such  as  falsework  piling 
where  the  piles  frequently  settle  several  inches  or 
even  feet  so  that  the  diagonal  bracing  as  well  as 
the  blocking  on  top  has  to  be  continually  inspected 
and  revised. 

The  settlement  of  existing  structures  is  easily 
determined  bv  making  on  them  permanent  refer- 
ence marks  and  referring  them  periodically  to 
permanent  bench  marks  by  which  a  record  of  set- 
tlement and  progress  is  easily  prepared. 

Crude  tests  affording  indications,  sometimes 
merely  negative,  can  he  had  by  .driving  rods, 
stakes  and  piles.  The  latter  should  always  pre- 
cede the  final  determination  of  the  number  of 
piles  lor  a  foundation  in  a  location  that  is  at  all 
uncertain.  Careful  bearing  tests  are  ordinarily 
made  in  an  excavation  of  convenient  deptii,  or  to 
the  bottom  of  the  general  excavation  required, 
where  a  horizontal,  undisturbed  surface  is  pre- 
pared to  form  a  unit  loading  surface,  preferably 
not  less  than  12  inches  square,  to  which  a  meas- 
ured load  is  applied.  This  is  often  done  by  brac- 
ing a  vertical  12  x  12-inch  timber  of  convenient 
length  so  as  to  prevent  horizontal  motion  and  not 
resist  vertical  motion.  The  top  of  this  column 
supports  the  center  o'"  gravity  of  a  symmetrical 
loading  platform  from  3  to  10  feet  square  on  which 
a  measured  quantity  of  sand,  gravel,  brick,  paving 
stone,  pig  iron  or  other  regular  heavy  ballast  may 
be  applied  without  shock,  continuously  or  inter- 
mittently. Indexes  attached  to  each  corner  of  the 
platform  should  at  the  beginning  of  operations 
register  at  zero  on  scales  carefully  fixed  cm  the 
ground. 
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The  load  should  be  applied  so  as  to  form  suc- 
cessive increments  of  50  or  100  pounds  per  square 
foot  of  tested  surface,  and  the  positions  of  the  in- 
dexes should  be  carefully  recorded  after  the  ap- 
plication of  each  load.  An  interval  of  seven  hours 
or  days  may  elapse  before  a  second  reading  is 
made  and  another  increment  added,  and  so  on,  un- 
til the  settlement  becomes  too  rapid,  and  the  load 
should  be  allowed  to  remain  undisturbed  for  sev- 
eral days  or  weeks,  when  it  is  likely  to'seUle  with 
diminishing-  speed  until  it  c\entually  comes  to  rest 


or  shows  very  slight  additional  change.  The  max- 
imum load  which  can  be  carried  without  rapid 
change  may  be  considered  as  the  practical  ulti- 
mate bearing  load  of  the  soil,  and  it  generally 
causes  moderate  brief  settlement  which  should 
not  be  increased  and  it  is  generally  roughly  pro- 
portional to  the  amount  of  load. 

The  bearing  value  of  the  soil  for  a  large  pier 
is  sometimes  considered  a  direct  multiple  of  that 
indicated  b)-  a  one-foot  square  test,  but  the  as- 
sumption is  not  necessarily  jutified. 


Handling  90-Ton  Sections  of  Emergency  Canal  Dam 


Steel  6'  J  X  8-foot  girders  up  to  84i4  feet  long  unloaded  from  flat  cars,  rolled  90 
degrees  in  steel  rope  slings,  swung  to  position  and  deposited  in  storage. 


Extraordinarily  large  and  heavy  box  girders 
have  recently  been  unloaded  from  the  cars,  shifted 
and  conveyed  to  storage  in  the  field  in  a  rapid 
and  convenient  manner  by  the  utilization  of  the 
permanent  plant  installed  for  the  operation  of  the 
Inner  Harbor  Kavigatit)n  Canal,  New  Orleans, 
without  the  necessity  of  using  derricks,  locomo- 
tive cranes,  skids,  jacks  or  other  appliances  that 
would  usually  be  required  for  work  of  this  nature. 
Although  the  method  is  not  one  that  would  urdi- 
narily   be   applic- 


able to  heav}-  gir- 
ders handled  in 
general  construc- 
tion operations, 
the  simple  and 
effective  use  of 
the  powerful  ap- 
paratus at  hand 
and  some  of  the 
details  of  the  op- 
eration are  wor- 
thy items  of  engi- 
neering practice 
that  are  entitled 
t  o  recognition 
and  may  afford 
valuable  sugges- 
tions for  other 
cases. 

The  Inner 
Harbor  Naviga- 
tion Canal  of  the  port  of  New  Orleans,  for  which 
Geo.  W.  Goethals  &  Co.  were  consulting  engi- 
neers, has  at  each  end  lock  gates  that,  in  view 
of  the  history  of  other  canals,  may,  it  is  assumed, 
sometime  become  crippled,  making  it  necessary 
to  provide  for  controlling  the  water  in  the  canal 
imder  such  conditions.  This  is  accomplished  by 
an  emergency  dam  that  is  to  be  put  in  place 
when  necessary  a  few  feet  above  the  gate  where 
the  canal  is  75  feet  wide  and  the  maximum  depth 
of  water  is  nearly  50  feet,  with  a  velocity  of  10 
or  15  miles  per  hour. 

SECTION' .\L    STEEL    D.\M 

One  dam,  which  can  be  used  at  either  end  of 
the  canal,  is  provided  and  consists  of  6  heavy  sec- 


rNLO.\DiNG  ;i(i-T:)X   i;ox  Gii;i>i';i;   i-u:j.m    i--lat  fAi;s 


tions  and  2  light  sections,  each  section  being  a 
hollow  box  girder,  6>4  feet  high,  vertically,  and 
about  8  feet  deep,  horizontally,  at  the  center  point. 
One  of  the  vertical  faces  is  straight  and  the  other 
is  curved,  and  the  heaviest  girder  weighs  about 
90  tons,  exclusive  of  the  ballast  weight.  All  of 
the  girders  have  a  uniform  length  of  84>-4  feet 
and  are  designed  so  that,  if  necessary,  they  can 
be  floated  from  storage  to  the  opposite  end  of  the 
can-ii  and  yet  so  that  their  weight  will  be  sufficient 

to  sink  them  in 
the  vertical  wall 
guides  to  form 
successive  hori- 
zontal courses  of 
which  the  com- 
pleted dam  is 
composed.  The 
girders,  which 
were  designed  by 
Henry  Gold- 
mark,  consulting 
engineer,  of  New 
York,  were  fab- 
ricated by  the 
McClintic,  Mar- 
shall Company, 
and  shipped  to 
the  site,  loaded 
on  two  flat  cars 
each.  At  the  site 
they  were  un- 
loaded and  placed  in  storage  by  a  revoving  steel 
crane  of  special  design  that  has  been  installed 
on  a  fixed  base  to  serve  as  a  part  of  the  perma- 
nent equipment  of  the  canal. 

U.\LO.\DING    WITH    REVOLVINC    CRANE 

The  crane  has  a  trussed,  double  cantilever 
framework,  somewhat  similar  to  a  swing  bridge 
with  one  arm  104  feet  long  and  the  other  arm  52 
feet  5  inches  long.  It  revolves  through  360  de- 
grees horizontally,  enabling  the  long  arm  to  reach 
across  the  full  width  of  the  canal,  place  the  sec- 
tions of  the  dam  in  jiosition  or  remove  them  and 
put  them  in  storage  on  skids  with  pile  founda- 
tions in  a  semi-circular  area  prepared  to  receive 
them  on  the  soft  alknial  earth  of  the  canal  bank. 
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TURNING  GIRDER  90  DEGREES  TO  FLAT  POSITION. 
IN    SLINGS 

The  crane  is  provided  with  powerful  hoisting  ap- 
paratus, mounted  in  the  long  and  short  arms,  and 
the  short  arm  is  heavily  counterweighted. 

The  girders  were  each  delivered  on  flat  cars 
with  their  vertical  webs  loaded  in  horizontal 
planes  in  order  to  secure  necessarj^  clearance. 
Short  wooden  blocks  were  packed  around  the 
webs  and  flanges  of  the  girders  and  the  ends  to 
form  cushions  receiving  several  parts  of  steel  wire 
rope  that  were  seized  together  to  form  slings  at- 
tached to  the  permanent  overhead  hoisting  ap- 
paratus installed  in  the  long  arm  of  the  revolving 
crane.     Wire  rope  bridles  were  also  attached  to 


opposite  sides  of  the  girder  at  the  center  of  grav- 
ity, connected  to  tackles  suspended  from  the  over- 
head revolving  crane  and  operated  by  its  hoists. 
The  girder  was  lifted  clear  of  the  cars,  with  the 
convex  face  upw^ard,  swung  to  clear  the  masonry 
and  tnen  revolved  90  degrees,  bringing  the  convex 
face  vertical. 

■     REVOLVING   GIRDERS    IN    SLINGS 

The  girder  was  lowered  to  a  convenient  tem- 
porary support  on  falsework,  the  lifting  slings  at 
the  ends  were  released  and  removed,  the  cushion 
blocks  removed  and  the  multiple  part  slings  re- 
placed by  new  slings  made  with  a  single  loop  of 
heavy  steel  wire  cable  pulled  through  snatch 
blocks  attached  to  the  lifting  device  in  the  over- 
head revolving  truss.  The  girder  was  hoisted 
clear  of  its  support,  and  the  end  hoist  locked  in 
position,  while  the  tackles  attached  to  the  ends 
of  the  center  sling  were  operated,  one  being 
hauled  up  and  the  other  slacked  off,  causing  the 
girder  to  slowly  revolve  in  the  end  slings,  the 
latter  remaining  fixed  relative  to  the  girder, 

After  the  girder  had  been  placed  on  the  tem- 
porary supports  and  the  slings  removed,  it  was 
picked  up  again  by  the  large  hooks,  which  form 
a  part  of  the  permanent  lifting  apparatus  on  the 
swing  span,  and  the  latter  revolved,  until  the 
girder  came  directly  over  the  recesses  provided 
for  it  in  the  side  walls.  The  girder  was  then 
lowered  into  place  and  will  be  kept  in  these  re- 
cesses until  the  backfilling  and  the  permanent 
storage  supports  on  the  top  level  are  completed. 
The  unloading,  turning  and  lowering  into  place  of 
the  eight  girders  was  done  with  a  small  crew, 
without  serious  difiticulty  and  at  very  reasonable 
cost. 
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Daily  Paper  Good  Roads  Edition 

The  cause  of  Good  Roads  in  Virginia  is  strong- 
ly supported  by  the  Richmond  daily  "Times-Dis- 
patch" and  "Evening  Dispatch,'"  which,  under 
■  date  of  August  18,  issued  a  44-page  special  num- 
ber, edited  by  28  prominent  specialists  and  de- 
voted entirely  "to  the  cause  of  improved  highways 
and  setting  forth  the  advantages  and  economic 
values  that  will  accrue  to  the  state  when  its  pres- 
ent streaks  of  mud  have  given  place  to  permanent- 
ly surfaced  roads." 

The  purpose  of  this  edition  is  to  inform  the 
people  of  Virginia  of  the  necessity  of  good  roads 
in  the  development  of  the  state  commercially,  in- 
dustrially and  socially,  and  to  further  the  educa- 
tional campaign  to  be  conducted  by  the  Virginia 
Good  Roads  Association  during  the  fall. 

This  Good  Roads  Edition  is  a  compendium  of 
the  highway  situation  in  Virginia  as  it  exists  to- 
day, and  is  meant  to  serve  as  a  permanent  work  of 
reference  in  the  solution  of  the  transportation 
problem  toward  which  Virginia  must  bend  its 
energies. 

Last  fall  it  was  voted  to  amend  the  State  Con- 
stitution so  as  to  permit  the  legislature  to  author- 
ize a  $50,000,000  bond  issue  for  the  building  of 
roads. 
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What  Electrical  Operated  Valves  Are  Doing  for  the 

City  of  Buffalo 


Since  1917  at  least  $12,000  worth  of  fuel  per  year,  a  large  labor  bill,  about 
one-third  of  the  per  capita  water  consumption  has  been  saved  and  expensive 
construction  postponed  by  a  vigorous  campaign  for  improved  conditions  and 
operation,  an  important  feature  of  which  is  the  quick  long-distance  operation 
by  electric  control  of  valves  on  36  and  48-inch  mains  that  enable  the  high  and 
low  pressure  systems  to  be  rapidly  connected  to  supplement  each  other  or  be 

independent 


August  12,  1921. 
Editor,  Public  Works  : 

Dear  Sir:  As  per  your  recent  request  I  am 
enclosing  herewith  tracing  showing  lay-out  of 
discharge  mains  in  the  Col.  Francis  G.  Ward 
pumping  station  and  proposed  electrical  control 
on  the  36  and  48-inch  valves  on  the  low  pressure 
system  with  a  brief  description  showing  the  rea- 
son for  this  control  and  results  expected  to  be 
obtained. 

Sincerely  yours, 
GEORGE  C.  ANDREWS. 

,  In  1917  the  Bureau  of  Water.  City  of  Buffalo, 
started  a  campaign  in  an  intelligent  manner  to 
reduce  water  waste  consumption.  This  campaign 
was  started  with  three  objects  in  view: 

1st. — Reduction  in  operating  cost  due  to  de- 
creased pumpage. 

2nd — Eliminating     necessity     of     laying    new 


feeder  mains  on  account  of  reduction  in  consump- 
tion. 

3rd.— To  reduce  the  total  pumpage  to  a  figure 
more  in  keeping  with  that  of  sister  cities  so  that 
a  filtration  plant  could  be  built  at  a  much  less 
expense  than  would  be  necessary  if  no  control 
were  exercised  over  the  waste  of  water. 

Since  1917  the  per  capita  consumption  has  been 
reduced  from  339  to  239  gallons  and  a  continued 
reduction  is  being  shown  month  by  month.  The 
average  daily  consumption  for  the  past  year  was 
120  million  gallons  with  a  daily  peak  load  of  165 
million  and  an  hourly  peak  on  the  average  day  of 
approximately  150  million  gallons. 

Buffalo  has  two  pumping  stations — the  Massa- 
chusetts avenue,  equipped  with  six  30  million 
gallon  triple  expansion  pumps,  and  the  new  Col. 
Francis  G.  Ward  station  at  Porter  avenue, 
equipped  with  five  30  million  gallon  pumps.    The 
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more    economical    pumping   can    be    done   at   the 
Ward  .station. 

Water  is  supplied  Buffalo  at  two  pressures— 
the  low,  or  reservoir  service,  and  the  high,  or  di- 
rect pumping  service.     The  low  service  is  con- 
nected   with   the    Prospect  reservoir   with   a   ca- 
pacity of  116  million  gallons  and  supplies  approx- 
imatelv  one-fourth  the  daily  consumption.     The 
five  piimps  at  the  Ward  station  are  connected  by 
hydraulic    valves    with    two    60-inch    discharge 
mains — one  on  the  low  service,  and  the  other  on 
the  high  service.    These  discharge  mams  are  con- 
nected   with    the    36-inch   and   48-inch    mains    in 
Front  avenue,  Seventh  street  and  Prospect  ave- 
nue so  that  discharge  from  either  main  can  be 
put  on  high  or  low  service  by  operating  the  neces- 
sary valves.     Under  ordinary  day's  operation  at 
the' present  time  it  is  necessary  to  operate  one  of 
the  pumps  on  the  high  service  at  the  Massachu- 
setts Avenue  station  in  order  not  to  overload  the 
60-inch  discharge  main  on  the  high  service  at  the 
Ward  station.    Besides  that,  we  keep  ample  boiler 
reserve  at  the  Massachusetts  Avenue  station  to 
handle    in    emergency    the    entire    high    service 
pumpage,  as  the  Ward  station  is  dependent  upon 
a   single  60-inch   main   for   its   high   service   dis- 
charge and  any  failure  in  this  line  would  leave 
three-fourths  of  the  city  without  water. 

By  closing  valves  Nos.  1,  2  and  5  and  opening 
valves  Nos.  3  and  4  on  the  enclosed  sketch,  it  is 
possible  to  put  the  60-inch  discharge  main  in 
Jersey  street  from  low  to  high  service  and  utilize 
it  as  an  auxiliary  high  pressure  discharge  main. 
As  the  low  pressure  main  is  connected  with  a 
reservoir  containing  three  days'  supply  for  the 
section  of  the  city  on  the  low  service  and  the  area 
supplied  is  at  sufficient  distance  from  the  pump- 
ing station  so  that  the  consumers  cannot  notice 
any  difference  in  pressure  whether  they  are  fed 


from  the  pumps  or  reservoir,  it  is  possible  by 
opening  and  closing  these  valves  to  utilize  the 
Jersey  Street  main  for  high  pressure  service  dur- 
ing the  hours  of  peak  load  and  reducing  the  dis- 
charge materially  through  the  60-inch  discharge 
main  in  Porter  avenue.  This  will  allow  us  to  get 
the  maximum  output  of  150  million  gallons  per 
day  from  the  Ward  station  entirely  on  the  high 
pressure  system  and  will  make  it  possible  for  us 
to  meet  all  peak  loan  demands  for  80  per  cent  of 
the  year  by  the  Ward  station  alone.  During  the 
night  when  the  consumption  is  low  the  valves  on 
Jersey  street  connecting  with  the  reservoir  will 
be  opened,  and  those  connecting  with  the  high 
service  closed,  so  that  the  reservoir  can  be  filled. 
To  operate  these  valves  by  hand  would  require 
not  only  the  services  of  a  large  number  of  men 
but  would  consume  considerable  time  and  we 
have,  therefore,  contracted  for  the  installation  of 
electric  control. valves  at  these  points — same  to  be 
operated  from  the  Bureau  of  Water  Storehouse  at 
the  corner  of  Jersey  street  and  Lakeview  avenue. 
This  scheme  allows  us  to  have  duplicate  discharge 
mains  on  the  high  pressure  system  from  the  Ward 
station  and  will  allow  us  to  bank  our  fires  at  the 
Massachusetts  Avenue  station  and  reduce  the  coal 
consumption  at  that  point  from  10  to  15  tons  per 
day  for  approximately  300  days  per  year,  resulting 
in  a  reduction  in  operating  cost  in  fuel  alone  of 
S12,000  per  year  at  the  minimum,  not  taking  into 
consideration  the  additional  saving  in  labor. 

In  the  original  plan  of  the  W'ard  station  it  was 
])roposed,  and  building  and  tunnels  were  so  con- 
structed, that  two  additional  60-inch  mains  could 
be  laid  in  the  station,  but  the  proposed  system 
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of  operating  valves  and  utilizing  both  discharge 
mains  on  either  high  or  low  service  makes  it  un- 
necessary to  lay  any  additional  60-inch  mains  un- 
til such  time  as  additional  pumps  are  installed 
at  the  Ward  station. 

The  contract  for  equipping  these  valves  has 
been  awarded  to  Payne  Dean,  Limited,  of  New 
York  City,  and  work  is  being  done  under  the  di- 
rection of  George  C.  Andrews,  water  commis- 
sioner. It  is  expected  that  contract  will  be  com- 
pleted by  September  15. 

The  electrical  control  system  is  quite  unique, 
inasmuch  as  there  are  two  centralized  points  of 
control,  one  at  the  Lakeview  Avenue  storehouse, 
completely  controlling  five  valves  on  Jersey 
street  and  the  other  control  station  at  the  Mas- 
sachusetts Avenue  gate  keeper's  house,  control- 
ing  the  ten  valves  in  that  section. 

The  problem  of  adapting  a  modern  control  sys- 
tem to  old  valves  also  had  to  be  considered,  as 
many  of  these  valves  bore  no  name  and  no  iden- 
tification mark  as  to  number  of  turns  required 
to  operate. 

The  application  of  the  Dean  system  is  being 
made  to  each  valve  without  in  any  way  shutting 
down  the  supply,  and  during  the  fime  of  construc- 
tion the  valves  may  be  operated  by  hand  in  case 
of  emergency. 

The  location  in  which  the  electrical  operating 
device  has  to  work  is  anything  but  desirable,  since 
many  of  the  vaults  containing  the  valves  are  filled, 
or  partially  filled  with  water,  and  further,  the 
Dean  control  units  have  to  withstand  rubbish  and 
water  that  escape  into  the  vault  through  the  man- 
hole co\-ers.  For  this  reason  special  attention  is 
given  to  the  design  of  the  units  to  make  them 
positively  waterproof. 

On  Jersey  street  the  valves  will  be  operated 
from  a  pillar  in  the  street,  and  adjacent  to  the 
valve,  and  also  from  the  Lakeview  storehouse, 
each  valve  then  being  operated  from  two  points 
of  control.  The  Massachusetts  avenue  valves 
are  all  operated  from  one  point. 

The  cable  conveying  the  current  from  the 
switchboard  to  the  valves  is  all  o1  the  highly  in- 
sulated lead  covered  steel  taped  type,  buried  about 
24  inches  below  the  ground  level,  and  provided 
with  waterproof  joints  wherever  it  is  connected 
into  the  controlling  apparatus. 

The  control  units  are  to  operate  on  current 
provided  by  the  new  turbine  units  being  installed 
at  the  Francis  G.  Ward  station.  When  this  sys- 
tem is  in  operation  it  will  enable  each  valve  to  be 
closed  within  ten  minutes  by  merely  touching  a 
lever,  providing  at  the  same  time  indication  by 
means  of  lights  showing  whether  the  valves  are 
open  or  closed,  and  on  one  valve  that  is  used  for 
throttling  purposes,  an  improved  Dean  position 
indicator  is  being  installed,  showing  exact  posi- 
tion of  gate  during  its  full  length  of  travel. 

The  installation  is  such  that  the  whole  series  of 
valves  may  be  operated  within  a  minute  .or  so  of 
each  other,  and  electrical  closing  is  accomplished 
by  one  man  in  a  few  minutes,  whereas  hand  oper- 
ation would  require  the  best  part  of  a  day  Also 
the  system  will  be  utilized  in  case  of  leak  or 
breaks. 


Standard  Test  Specimens  from 
Concrete  Structures 


Proposed    tentative    method    for    securing 

specimens  of  hardened  concrete  from   the 

structure.* 


The  methods  and  precautions  herein  specified 
apply  to  securing  test  specimens  from  hardened 
concrete  in  the  structure. 

A  specimen  from  hardened  concrete  to  be  tested 
for  strength  shall  not  be  taken  until  the  concrete 
has  become  hard  enough  so  that  the  cutting  of  the 
specimen  will  not  disturb  the  bond  between  the 
mortar  content  and  the  coarse  aggregate  of  the 
specimen. 

The  specimen  from  the  structure  can  best  be 
secured  by  use  of  a  core  drill.  For  specimens 
taken  perpendicular  to  a  horizontal  surface,  a 
drill  using  chilled  shot  may  be  used  ;  but  when 
taken  perpendicular  to  a  vertical  surface,  a  dia- 
mond drill  should  be  used. 

The  core  specimen  taken  shall  be  as  nearly  as 
possible  a  cylinder  whose  length  is  twice  the 
diameter. 

In  securing  a  specimen  perpendicular  to  a  hori- 
zontal surface  care  shall  be  taken  to  secure,  if 
possible,  a  specimen  whose  beds  shall  be  parallel 
to  the  horizontal  bed  of  the  concrete  as  originally 
placed. 

In  securing  a  specimen  perpendicular  to  a  ver- 
tical surface,  or  to  a  surface  with  a  batter,  care 
shall  be  taken  as  to  the  point  of  securing  the  speci- 
men. The  lower  portion  of  any  one  unit  of  de- 
positing in  mass  concrete  is  more  dense  than  is 
the  upper  portion  of  the  unit,  therefore  a  speci- 
men shall  be  taken  from  near  the  middle  of  such 
unit  of  deposit. 

.'\  specimen  to  be  taken  from  hardened  concrete 
which  has  been  removed  from  a  structure  shall  be 
cut  out  by  a  drill  or  shall  be  cut  into  a  symmet- 
rical test-piece  by  tooling  or  by  sawing.  The 
method  of  sawing  can  seldom  be  used  to  advan- 
tage in  the  field.  In  selecting  this  test  specimen 
care  shall  be  used  to  sec  that  the  concrete  selected 
has  not  been  injured  or  shattered  by  the  method 
of  its  removal  from  the  structure. 

The  specimens  secured  shall  have  ends,  or  beds, 
as  nearly  as  possible  perpendicular  to  its  axis, 
and,  if  the  specimen  has  ends  with  uneven  sur- 
faces, these  ends  shall  be  made  to  parallel  plane 
surfaces  with  a  mortar  richer  than  the  mortar  of 
the  specimen  or  with  a  mixture  of  cement  and 
calcined  gypsum  (plaster  of  Paris). 


The  state  highway  commission  in  New  Mexico 
has  launched  a  big  road  building  program  with 
six  new  Federal  Aid  projects,  one  to  cost  $46- 
707.02,  a  second  to  cost  $65,505.67,  a  third  $58'- 
362.87,  the  fourth  $41,624.73,  a  fifth  $69,844.49  and 
the  sixth  $74,194.47. 

•Reg-ulations  proposed  b.v  the  Committee  on  Concrete 
and  Concrete  Ag-Kreg-:it<-.s  of  the  American  Society  for  Test- 
ing- Materials,  and  sul.mitted  by  them  for  criticisms  which 
should  be  addresse.s.  preferably  before  January  1  1922  to  Mr 
A.  T.  Goldbeck.  .Secretary  of  Committee  C-9  6n  Concrete  and 
Concrete  Aggregates,  I  .  .s.  Bureau  of  Public  Roads,  Wash- 
ington,   D.   C. 
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NEWS  OF  THE  SOCIETIES 


HfKt  6-10— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS Colorado  Springs.  Colo. 
™retaryr    C.     R.     George,     Houston. 

''^^S^pt.  7-9— LEAGUE  OF  VIRGINIA 
MUNICIPALITIES.  Annual  conven- 
tion Secretary,  L.  C.  Bnnston, 
Portsmouth,   Va. 

Seut  ia-17— NATIONAL  EXPOSI- 
TION OF  CHEMICAL  INDUSTRIES. 
Seventh  exposition.  Eighth..  Coast 
ArtiUerv  Armory,  New  \ork  City. 

Sent.  13-17— NATIONAL  ASSOCL-.- 
TION    OF     SANITARY     ENGINEERS. 

Evansville,   Ind.  

Sept  12-26  —  AMERICAN  INSTI- 
TUTE OF  MINING  AND  METAL- 
LURGICAL ENGINEERS.  Wilkes- 
barre.    Pa. 

Sent  13-16 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  39th 
annual  convention.  Bridgeport,  Conn. 
Secretary,  Frank  J.  Gifford,  715  Tre- 
mont  Temple,  Boston,  Mass. 

Sept  14-15— ASSOCIATED  BUILD- 
ING CONTRACTORS  OF  ILLINOIS. 
Semi-annual  meeting.  Danville,  Hi- 
Sept  19-21— ROADMASTERS'  AND 
MAINTENANCE  OF  WAY  ASSOCIA- 
TION OF  AMERICA.  Chicago,  111. 
Secretary.  P.  J.  McAndrews,  C.  &  N. 
W.    Ry.,    Sterling,    111. 

Sept.  19-23— INTERNATIONAL  AS- 
SOCIATION OF  INDUSTRIAL  ACCI- 
DENT BOARDS  AND  COMMISSION- 
ER. Chicago.  Secretary,  Ethelbert 
Stewart,  U.  S.  Bureau  of  Labor  s'ta- 
tislics,    Washington,    D.    C. 

September  19-24  —  ASSOCIATION 
OF  IRON  AND  STEEL  ENGINEERS. 
La   Salle   Ho»el,    Chicago.    111. 

Sept.  22-24  —  N.A.TIONAL  DRAIN- 
AGE  CONGRESS.      St.    Paul,   Minn. 

Xov.  J4-16— CITY  MANAGERS  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary.  H.  G.  Otis,  city 
mgr.,   Clarksburg.    W.    Va. 

Sept.  23— AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  MET- 
ROPOLITAN SECTION.  Enginering 
Societies  BuildinK.  New  York  City. 

Sept.  26-30— ILLUMINATING  EN- 
GINEERING SiOCIETY'.  Rochester, 
N.  Y',  Illuminating  Engineering  So- 
ciety,  Chicago   Section,   Chicago   with 

National. 

Sept.  26-30—  NATIONAL  SAFETT 
COUNCIL.      Boston,    Mass. 

Sept.  28  (10  duys) — NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

October— IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventth  annual  meeting, 
Omaha.  Neb.  Secretary,  Jack  J.  Hin- 
raan,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  5-7— SOCIETY  OP  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.     Springfield,   Mass. 

Oct.  1-15 — LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FIRF,  ENGINEERS. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building.  Denver, 
Colo. 

Oct.  12-14— LEAGUE  OF  KANSAS 
MUNICIPALITIES.  Annual  conven- 
tion. Lawrence.  Kans.  Secretary, 
John  G.  Stutz.  University  of  Kansas. 
Oct.  20-21 — OHIO  STATE  CONFER- 
ENCE ON  CITY'  PLANNING.  Annual 
conference.  Columbus,  Ohio.  Secre- 
tary-treasurer —  Charlotte  Rumbold, 
Chamber  of  Commerce  Building. 
Cleveland. 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENT'^. 
Annual  convention.  Southern  Hotel, 
Bnltim-ire.  Md.  Secretary.  Charles 
Carroll    Brown,   Valparaiso,    Ind. 


Oct.  31-NoT.  5— NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston,  Mass.  Secretary, 
James  F,  Morgan.  Devonshire  St., 
Boston.  _ 

Nov.  14-18— AMERICAN  PUBLIC 
HEALTH  ASSOCI.ATION.  -  Annual 
meeting.     Now  York   City. 

Nov.  10-18  — NATIONAL  MUNICI- 
PAL LEAGUE.  Chicago.  Secretary. 
H.  W.  Dodd,  261  Broadway,  New  Y'ork 
City. 


>E\V    EXGL.\M)    WATER    WORKS 
,\SSOtIATIO>l 

The  40th  annual  conveimun  of  the 
New  England  Water  Works  Associa- 
tion, founded  in  18S2.  will  be  held  Sep- 
tember 13.  14,  15,  16,  1921,  in  Bridge- 
port, Conn.  Headquarters :  The  Strat- 
field  Hotel  (Colonnade)  ;  meeting  room, 
South  Sun  Parlor ;  e.xhibits,  ball  room. 

TUESDAY,    SEPTEMBER   13 

2  p.  m.,  introduction  of  Mayor  Wil- 
son :  by  S.  P.  Senior,  chairman  of  local 
committee. 

Address  of  Welcome:  Hon.  Clifford 
B.  Wilson,  mayor  of  Bridgeport. 

Response  by  the  president  of  the  as- 
sociation. 

Business  meeting,  award  of  De-xter 
Bracket!  medal. 

A  description  of  the  water  works  of 
the  Bridgeport  Hydraulic  Co.  by  S.  P. 
Senior,  president. 

EVENING 

Informal  reception,  with  dancing,  in 
Sun  Parlor,  Stratlield  Hotel— 8  p.  m. 
until  midnight.  Courtesy  of  Water 
Works  Manufacturers'  Association. 

WEDNESDAY,    SEPTEMBER    14 

E.xecutive  committee  meeting  at  8  :30 
a.  m. 

Morning  session,  9  a.  m. 

Standard  specifications  for  water  me- 
ters. Report  of  Committee,  Wm.  W. 
Brush,  chairman. 

Manganese  bronze  for  valve  stems,  by 
Wm.  R.  Conard,  inspecting  engineer, 
Burlington,  N.  J. 

Monel  metal,  and  its  suitability  for 
water  works  uses,  by  H.  S.  Arnold,  of 
International  Nickel  Co..  New  York. 

At  the  close  of  t'le  morning  session 
automobiles  will  be  taken  to  the  works 
of  the  Crane  Co.  for  a  trip  through  its 
plant. 

Following  this,  opporlun'ty  will  be 
given  for  a  visit  to  the  Bridgeport  Sew- 
age Treatment  Works,  where  a  Reinsch- 
Wurl  screen  is  installed.  These  works 
are  not  yet  in  operation. 

AFTERNOON    SESSION.  2   P.    M. 

Superintendents'  session. 

The  economy  of  high  initial  cost  and 
extreme  care  in  service  pipe  installation, 
by  Reeves  J.  Newsom,  commissioner  of 
water  works,  Lynn,  Mass. 

The  disappearance  of  the  coating  from 
cast  iron  pipe  while  stored  in  the  yard, 
by  Samuel  E.  Killam,  superintendent  of 
Metropolitan  Water  Works,  Boston, 
Mass. 

The  control  of  water  waste  by  house 
1:o  house  inspection,  by  Gordon  Z.  Smith, 
chief  inspector,  Bridgeport  Hydraulic 
Co. 

(This  company  installs  meters  only 
on  industrial  and  commercia]:  serrioea, 
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and  depends  entirely  on  inspection  to 

prevent  excessive  waste  by  domestic 
consu  i.ers.  Would  it  be  wiser,  more 
ecomouical  or  more  equitable  to  use 
meters   instead?) 

Entertainment  for  the  ladies  (after- 
noon and  evening). 

Ladies'  card  party  and  music  at 
Brooklawn  Country  Club,  with  special 
entertainment  in  the  evening.  Trans- 
portation will  be  provided.  Prizes  will 
be  awarded  to  the  winners  at  the  card 
party.  (Courtesy  of  Water  Works 
Manufacturers'  Association  and  Bridge- 
port  Hydraulic   Co.) 

(Papers  obtained  by  Water  Works 
Manuf act'urers'    Association. ) 

Reinforced  concrete  pipe  as  applied  to 
water  supply  lines,  by  W.  G.  Chace,  of 
the  Lock  Joint  Pipe  Co. 

The  selection  of  pipe  for  water  works, 
bv  J.  W.  Ledoux,  consulting  engineer, 
Philadelphia.    Pa. 

The  chlorination  of  New  England 
Water  Supplies,  by  Wm.  J.  Orchard,  of 
Wallace  &  Tiernan  Co. 

THURSDAY,  SEPTEMBER  15 

Morning  session,  9  a.  m. 

The  electrolytic  Generation  of  Chlo- 
ine  at  its  point  of  application,  by  C.  W. 
Marsh,  consulting  enj;ineer.  New  York 
City. 

The  typhoid  fever  epidemic  at  Salem, 
Ohio,  bv  W.  H.  Dittoe,  chief  engineer, 
Ohio  State  Board  of  Health. 

The  significance  of  "Hydrogen-Ion 
Concentration,"  in  water  purification,  by 
Harrison  P.  Eddy,  consulting  engineer, 
Boston,  Mass. 

AFTERNOON   SESSION,  2  P.   M. 

Can  high-value  water  shed  lands  be 
put  to  profitable  use?  by  S.  P.  Senior, 
president,  Bridgeport  Hydraulic  Co. 

The  economics  of  the  several  lines  of 
defense  in  the  protection  of  water  sup- 
plies, bv  Allen  Hazen,  consulting  engi- 
neer, New  York  City. 

Entertainment  for  the  ladies.  Guides 
will  be  provided  and  automobiles  sup- 
plied for  visits  to  points  of  local  inter- 
esf,  and  for  rides  into  the  country  or 
along  the  Sound.  Small  parties  will  be 
made  up  for  such  trips. 

EVENING   SESSION,   8   P.    M. 

Water  works  accounting,  discussion  of 
committee  report  presented  at  1920  con- 
vention. 

An  appraisal  of  the  quality  of  water 
supplies  in  Massachusetts,  by  George 
C.  Wliipple,  professor  of  sanitary  en- 
gineering, Harvard  University. 

FRIDAY,    SEPTEMBER    16 

Morning  session,  9  a.  m. 

The  pollution  of  streams  effecting 
industrial  uses,  by  J.  Frederick  Jackson, 
director,  Division  of  Sanitary  Engineer- 
ing. 

The  repairs  to  the  standpipe  at  Bath, 
Maine,  by  Clarence  E.  Carter,  assistant 
engineer,  Metcalf  &  Eddy,  Boston, 
Mass.,  and  Walter  F.  Abbott,  superin- 
tendent Bath  Water  District. 

(The  upper  third  of  this  standpipe 
was  collapsed  by  wind  pressure,  and  it 
remained  in  this  condition  for  more  than 
a  year,  after  which  it  was  repaired.') 

Picnic  and  shore  dinner,  at  "The 
Farms,"  (formerly  the  Black  Rock 
Country  Club).  Facilities  are  provided 
for  baseball,  tennis,  bowling,  billiards, 
dancing,  etc.  (Courtesy  of  the  Water 
Works  Manufacturers'  Association.) 
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Visits  to  works  of  Bridgeport  Hy- 
draulic Co.  Small  parties  will  be  made 
up  ior  excursions  over  the  works  of  the 
company  between  sessions  or  at  the 
convenience    of    the    members. 

Others  visits  or  excursions — automo- 
biles will  be  available  at  all  times  for 
the  accommodation  of  members  and 
their  guests,  to  visit  points  of  interest 
or  for  pleasure  drives. 

Golf — The  links  of  the  Brooklawn 
Country  Club  will  be  open  to  our  mem- 
bers and  guests,  and  arrangements  will 
be  made  through  the  -olf  committee  for 
tournaments  or  for  individual  play.  All 
members  who  play  at  all  are  urged  to 
bring  their  clubs.  (Courtesy  of  Bridge- 
port Hydraulic  Co.) 

It  is  hoped  that  twenty  or  more  play- 
ers will  signify  their  intention  of  par- 
ticipating, making  it  possible  to  run  a 
two-day  tournament,  with  fhgts  of  eight 
players  starting  the  qualifying  round 
\V'ednesday  morning  and  continuing  that 
afternoos  and  all  Thursday.  If  there 
are  too  few  for  this  tourament,  ball 
sweepstakes  will  be  played.  Prizes  have 
been  provided  by  the  Water  Works 
Manufacturers'  Association.  Notifica- 
tion of  intention  to  play  should  be  sent 
at  once  to  the  chairman  of  the  Golf 
Committee.  Egbert  D.  Case,  Pitome- 
ter  Co.,  jO  Church  street,  New  York 
City. 


PERSONALS 


lATERXATIOXAL     .4.SSOCIATIOIV    OF 
STREET    CLEANING   OFFICIALS 

The  second  annual  conference  of  the 
International  Association  of  Street 
Cleaning  Officials  was  held  in  Chicago 
August  10  and  11.  The  main  topics 
discussed  at  this  meeting  were  methods 
of  street  cleaning  and  the  disposal  of 
refuse.  The  program  included  no  pa- 
pers, but  was  arranged  to  cover  si.x  sub- 
jects for  discussion,  which  took  the 
form  mainly  of  recitations  of  experi- 
ences of  the  official  speaking. 

Three  amendments  were  made  to  the 
constitution.  These  were  that  the  name 
of  the  association  be  changed  to  the  In- 
ternational Association  of  Street  Sani- 
tation Officials ;  that  three  vice-presi- 
dents instead  of  one  be  included  in  the 
list  of  members ;  and  that  associate 
membership  be  extended  to  engineers 
and  publishers. 

The  following  officers  were  elected 
for  the  ensuing  year:  President,  W.  J. 
Galligan ;  vice-presidents,  Abram  Swan, 
E.  F.  Murphy  and  J.  S.  Miller :  secre- 
tary, A.  M.  Anderson;  and  treasurer, 
R.  W.  Waddell. 


KANSAS    CITY    ENGINEIERS    CLUB 

By  a  letter  ballot  recently  taken  the 
Kansas  City  Engineers'  Club  has  de- 
cided to  discontinue  its  affiliations  with 
the  American  Association  of  Engineers. 
As  this  leaves  the  American  Association 
of  Engineers  unrepresented  in  that  city, 
steps  have  already  been  taken  for  the 
establishment  of  a  chapter  of  the  A.  A. 
E.  in  Kansas  City. 


WESTERX     SOCIETY    OP    ENGI- 
NEERS 

The  following  officers  have  been 
elected  by  the  Western  Society  of  En- 
gineers for  the  ensuing  year :  Presi- 
dent, Charles  H.  MacDowell ;  vice-pres- 
idents, Julius  L.  Hecht,  F.  F.  Fowle  and 
B.  S.  Shapiro;  and  treasurer,  Homer 
E.  Niess. 


Lehman,  George  M.,  nas  been  ap- 
pointed chief  of  the  newly  formed  di- 
vision of  waterways  of  the  bureau  of 
statistics  and  information.  Department 
of   Internal   Affairs,   Pennsylvania. 

Gordon,  J.  Blake,  senior  assistant  en- 
gineer of  the  sewer  department.  District 
of  Columbia,  has  been  appointed  sani- 
tary engineer  to  succeed  Asa  E.  Phil- 
lips, who  resigned. 

McClendon,  W.  W.,  has  been  ap- 
pointed consulting  engineer  for  Navarro 
county,  Texas. 

Mahlie,  W.  S.,  of  Columbus,  Ohio, 
has  been  appointed  bacteriologist  in 
charge  of  the  filtration  plant  for  the 
Fort   Worth,   Texas,   water   works. 

Clark,  F.  M.,  formerly  assistant  chief 
engineer  of  the  Nova  Scotia  Highways 
Board,  has  been  appointed  construction 
engineer  for  the  Maine  Highway  Com- 
mission. 

Eichelberger,  Fred  O.,  director  of 
imblic  service  of  Dayton,  Ohio,  for 
more  than  a  year  past,  has  been  ap- 
pointed city  manager  in  place  of  W.  C. 
iiarber,  resigned. 

Skeggs,  Major  John  H.,  has  been  ap- 
pointed acting  division  engineer  of  Di- 
vision four  by  the  California  state  high- 
way commission,  to  take  the  place  of 
W.  Lewis  Clark. 

Maier,  Edward  H.,  has  been  named 
city  engineer  of  Bridgeton,  X.  J. 

Painter,  P.  C,  formerly  city  engi- 
neer of  Washington,  N.  C,  has  been 
elected  city  manager  of  Greensboro, 
N.  C. 

May,  Charles  A.,  has  been  appointed 
state  engineer  of  New  Mexico. 

Phillips,  Asa  E.,  has  resigned  as  san- 
itary engineer  of  the  District  of  Colum- 
bia, after  more  than  thirty  years'  con- 
tinuous service  with  that  district. 

Smith.  Herman  H.,  formerly  chief 
engineer  of  the  bureau  of  highways, 
borough  of  Brooklyn,  N.  Y.,  has  been 
appointed  chief  engineer  of  the  New 
York  Board  of  Estimate  and  Appor- 
tionment. 

Miller,  Frederick  R.,  has  been  ap- 
pointed member  of  the  Ontario  Hydro- 
electric Power  Commission. 

Ferver,  A.  ■  L.,  has  been  appointed 
director  of  public  service  and  ex-officio 
city  engineer  of  Long  Beach,  Cal. 

Cochrane,  John  L.,  for  many  years 
statistician  of  the  United  States  Bureau 
of  Mines,  died  in  Cleveland  recently. 

Rondeau,  C  W.  H..  of  Westmont. 
Que.,  has  been  elected  president  of  the 
Union  of   Canadian  Municipalities. 

Waddell,  Charles  E.,  of  Asheville.  N. 
C,  has  been  appointed  chairman  of  the 
North  Carolina  state  board  of  regis- 
tration for  engineers  and  surveyors 
which  was  created  by  the  last  legis- 
lature. 

Coleman,  H.  W.,  former  superintend- 
ent of  the  water  and  sewer  departments 
of  Greenville,  Miss.,  has  been  appointed 
city  engineer  and  superintendent  of 
streets,  Albany,  Ga. 

Cooper,  C.  M.,  has  been  appointed 
county  engineer  of  Crawford  county, 
Kan 

Fletcher,  A.  B.,  who  has  been  ap- 
pointed director  of  the  department  of 
public  works  of  the  state  of  California 


under  the  reorganization  plan  has  an- 
nounced the  following  appointments  in 
his  department :  Chief  of  division  of 
land  settlement,  Dr.  El  wood  Meade; 
chief  of  division  of  engineering  and  ir- 
rigation, Wilbur  F.  McClure ;  chief  of 
division  of  architecture,  George  B.  Mc- 
Dougall ;  chief  of  division  of  water 
rights,  C.  H.  Lee. 

Smith,  Prof.  Leonard  S.,  has  been  en- 
gaged to  act  as  advisor  to  the  Appelton, 
Wis.,  city  planning  commission. 

Tour,  Dr.  Reuben  S.,  has  been  ap- 
pointed professor  of  chemical  engineer- 
ing and  commerce,  University  of  Cin- 
cinnati. 

Cravens,  C.  L.,  has  accepted  a  posi- 
tion with  the  Florida  State  Road  De- 
partment. 

Pierce,  Rolland,  is  now  in  charge  of 
the  distribution  of  water  for  irrigation 
from  Portneuf  river  at  Boise,  Idaho. 

Vincent,  A.  W.,  has  been  appointed 
city  engineer  of  Albany,  Ga. 

Coleman,  Col.  H.  W.,  has  been  ap- 
pointed city  engineer  of  Albany,  Ga. 

Hickok,  Maj.  Clifton  E.,  has  been 
made  city  manager  of  Alameda,  Cal. 

The  new  bipartisan  water  board  of 
Kansas  City,  Mo.,  is  composed  of  Alex- 
ander Maitland,  construction  engineer 
and  president  of  the  Kansas  City  Bridge 
Co.,  chairman;  George  H.  Edwards, 
president  of  the  Edwards,  Ludwig, 
Fuller  Jewelry  Co.  and  former  mayor  of 
Kansas  City;  Hughes  Bryant,  real  es- 
tate broker,  building  advisor  and  fiscal 
agent;  and  Louis  P.  Rothschild,  presi- 
dent of  Rothschild  &  Sons,  clothiers. 

INDUSTRIAL  NOTES 

Finch,  Jeremiah  C.,  has  been  ap- 
pointed secretary  of  the  New  York  State 
Highway  Commission. 

Grant,  J.  A.,  is  designing  the  hydraulic 
work  on  the  reconstruction  of  works  in 
Pueblo,  Colo. 

Morgan,  Arthur  E.,  has  resigned  as 
chief  engineer  of  the  Miami  Conserv- 
ancy District  and  will  divide  his  time  be- 
tween engineering  practice  with  the  Day- 
ton Morgan  Engineering  Co.,  Dayton, 
Ohio,  and  his  work  as  president  of  the 
Antioch  College  at  Yellow  Springs, 
Ohio. 

Paul,  Charles  H.,  will  succeed  Arthur 
E._  Morgan  as  chief  engineer  of  the 
Miami  Conservancy  District. 
_  Van  Dusen.  E.  A.,  has  accepted  a  po- 
sition with  the  Power  Construction  Co., 
Worcester.  Mass. 

Bean,  Benjamin,  has  been  appointed 
field  engineer  with  the  State  of  Mis- 
souri on  Project  99,  Clay  county,  on 
federal  aid  highway  construction. 

Martin,  Cedric  A.,  has  been  made  con- 
struction engineer  for  the  city  of  Pay- 
allup,  Wash.,  on  sewer  and  paving  work. 

Smith,  Jr.,  Martin  W.,  is  now  assist- 
ant city  engineer  of  Clarksburg,  Va. 

Leland,  O.  Miner,  is  now  the  dean  of 
the  engineering  department  of  the  Uni- 
versity of  Minnesota. 

Monsarrat,  Charles  N.,  has  been  ap- 
pointed consulting  engineer  of  bridges, 
Canadian  National  Rys.  He  will  con- 
tinue his  private  practise. 

Greene,  Prof.  Arthur  M.,  will  take  up 
his  new  duties  as  dean  of  the  engineer- 
ing school  and  professor  of  mechanical 
engineering  at  the  Rensselaer  Polvtech- 
nic  Institute  in  September,  1922. 
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New   Appliances 

Describing  Nevr  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


XEW   IS   H.   P.   BACKFILLER 

P  &  H  203  is  the  new  power  back- 
filler designed  by  the  Pawling  &  Har- 
nischfeger  Co.,  of  Milwaukee,  to  speed 
up  the  work  of  backfilling  trenches  and 
ditches.  This  machine  is  mounted  on 
full  corduroy  tread  and  is  operated  en- 
tirely by  one  man.  who  guides  the  prog- 
ress' of  the  machine  as  well  as  the 
scraper  bucket  and  boom.  The  boom  on 
the  203  is  30-foot  maximum.  20-foot 
minimum,  and  the  engine  is  a  heavy  duty 
IS  h.  p.,  four-cylinder  gasoline  unit. 
pipe  trench. 

\\'ith  the  boom  extended  to  its  maxi- 
mum length  of  30  feet,  four  loads  may 
be  filled  in  one  minute.  With  shorter 
boom  length  more  loads  are  handled. 
With  this  P  &  H  backfiller  the  operator 
can  work  steadily  without  fatigue  and 
do  the  same  work  a*  a  crew  of  40  to  50 
laborers  backfilling  with  shovels.  The 
construction  is  like  P  &  H  excavator- 
cranes  ;  the  body  being  made  of  heavy  I- 
beams ;  gears  cut  from  solid  block ;  steel 
plate  corduroy  treads,  gear-driven ;  and 
centralized  control. 


DITCHING    WITH     A    M.VRTI.X    PEU- 
FECT    ROAD     M.\lvER 

The  Martin  perfect  road  maker  ma- 
chine, manufactured  by  the  Owensboro 
Ditcher  &  Grader  Co.,  is  a  V-shaped 
scraper  plow  with  a  5  to  T-foot  blade 
and  a  long  steel-plated  w'ooden  exten- 
sion arm  to  throw  the  loose  earth  far- 
ther away.  It  is  provided  with  a  swivel 
joint,  enabling  the  machine  to  be  quickly 
reversed  and  can  bv  hauled  by  horses  or 
by  a  tractor. 

It  can  be  operated  by  one  man  and  is 
satisfactory  for  digging  ditches  in  rough 
and  hilly  ground.  It  is  also  serviceable 
for  cleaning  out  ditches.  In  Logan 
county,  Ky.,  28  of  these  machines  are 
in  use  on  the  roads,  in  McLean  county 
25.  in  Marshall  county  16,  in  McCracken 
county  15  and  in  Marion,  .\la.,  18,  be- 
sides numerous  other  counties  in  the 
southern  states  that  use  from  2  to  a 
dozen  each  of  the  machines. 


INDUSTRIAL  NOTES 

The  International  Diamond  Drill 
Contracting  Co.  has  been  awarded  the 
contract  for'  making  diamond  drill  ex- 
plorations at  the  site  of  the  Columbia 
river  dam  near  the  Grand  Coulee, 
Wash.,  in  order  to  determine  if  granite 
bedrock  lies  within  100  feet  below  the 
glacial  deposits. 

The  contract  was  awarded  on  the 
basis  of  the  payment  of  costs  and  a 
fee  of  $19  per  day  of  two  eight-hour 
shifts  with  the  option  of  continuing  the 
work  after  one  month  on  a  basis  of 
cost  plus  $1  to  $1.50  per  foot  drilled. 


The  ^^'illiamsport  Wire  .Rope  Co.  has 
doubled  the  capacity  of  its  Chicago 
warehouses,  facilities  being  afforded 
for  immediate  shipments  of  any  size 
and  construction  of  wire  rope. 


BACKFILLER  MOUNTED  OX  COKDU- 
ROY  TREAD 


i;i    ITI.Nr.    .\    DITCH    WITH    Till'.    MAIiTIN    TDRFKCT    RO.\I>   M.VKEH 


TRAFFIC    TRUCK    . 

The  Traffic  truck  manufactured  by 
the  Traffic  Motor  Truck  Corporation 
has  a  capacity  of  4,000  pounds  or  1.7 
yards  of  sand,  gravel  or  crushed  stone, 
and  is  provided  with  flare  boards  10 
inches  high.  The  all-steel  dump  body 
has  an  especially  designed  rear  end 
gate  hinged  at  top  and  locked  at  bot- 
tom, that  is  operated  by  a  lever  at  the 
driver's  seat  and  may  be  revolved  270 
degrees  to  lie  flat  on  top  of  the  body, 
thus  permitting  lumber  and  other  long 
materials  to  project  beneath  it. 

The  truck  is  furnished  with  a  hand 
hoist  used  to  lift  the  capacity  load  with 
a  force  of  only  25  pounds  pressure  on 
the  handle.  The  side  rails  form  a  posi- 
tive stop  for  the  dump  body  in  its 
highest  position  and  thus  prevent  it 
from  being  carried  over  by  the  rush  of 
material  out  of  the  rear  end  gate. 


ST.WD-VRD    STEEL    WORKS    MOVES 

The  Standard  Steel  Works,  1722 
Tracy  avenue,  Kansas  City,  Mo.,  have 
just  completed  a  new  plant  at  IGth  and 
Holmes  streets,  North  Kansas  City,  Mo., 
and  are  moving  into  it  this  month. 

The  new  plant  is  a  modern  daylight 
factory  building  of  steel  and  brick  con- 
struction. The  factory,  all  on  one  floor, 
with  office  occupying  second  floor.  The 
building  has  30.000  square  feet  of  floor 
space. 

This  modern  plant  is  devoted  to  the 
manufacture  of  standard  steel  dump 
bodies,  hand  hoists,  truck  tanks,  road 
workers'  equipment,  and  a  complete  line 
of  mill  and  elevator  equipment.  Their 
business  has  been  increasing  rapidly  dur- 
ing the  last  year  and  they  will  have  a 
much  larger  capacity  in  their  new  lo- 
cation. 


The  Merchants'  Steel  &  Siipply  Co., 
Chicago,  has  become  sole  distributor  for 
the  products  of  the  Tubal  Chemical 
Co.,  producers  of  specialties  for  the 
iron  industries. 


J.  A.  Henry  has  been  appointed  West- 
ern district  manager  of  the  Warren 
Iron  &  Steel  Co.,  Warren.  Ohio,  with 
oflices  at  1810  Continental  and  Com- 
mercial Bank  building,  Chicago. 


F.  Stugard,  formerly  superintendent 
of  the  Kosmos  Portland  Cement  Co., 
Kosmosdale.  Ky..  has  resigned,  and  E. 
J.  Davis  has  been  engaged  as  superin- 
•tendent   of   the   plant   of   this   company. 


B.  J.  Latimer  has  been  appointed  su- 
perintendent of  the  Nebraska  Cement 
Co.,  Superior,  N.  Y. 
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General  Conditions,  requirements  and  types.     Bag,  earth  and  sheet  pile  cof- 
ferdams.    Cofferdams  for  battleship  Maine,  for  46th  street  pier,  and  Thames 

bridge. 


Cofferdams  are  engineering  structures,  gener- 
ally temporary,  that  are  built  to  exclude  river, 
lake,  or  sea  water  or  ground  water  from  an  en- 
closed space  and  facilitate  operations  after  con- 
struction therein.  They  are  usually  supplemen- 
tary to  the  building  of  foundations  such  as  those 
for  bridge  piers,  abutments,  sea  walls,  canal  locks, 
buildings  and  other  purposes,  but  may  be  used  in 
any  kind  of  engineerings  construction.  They  are 
usually  designed  to  resist  an  unbalanced  hydro- 
static pressure  and  to  permit  the  water  to  be 
pumped  out  on  the  inside. 

A  large  proportion  of  them  are  built  of  type 
and  material  that  are  considered  most  convenient 
under  the  circumstances,  and  are  thus  frequently 
without  proper  design  so  that  they  are  often  un- 
satisfactory and  sometimes  unsafe  and  very  ex- 
pensive and  their  con- 
struction is  generally 
dreaded  by  ordinary  con- 
tractors or  engineers 
without  experience  in 
their  use.  This  is  large- 
ly due  to  the  fact  thai 
the  conditions  to  be  met 
are  often  concealed  and 
seldom  properly  investi- 
gated before  the  coffer- 
dams are  built  unless  the 
latter  are  known  to  be 
of  e.xtreme  difficulty  or 
importance. 

AA  hen  the  water  is 
very  deep  or  very  swift, 
or  if  the  bottom  is  very 
bad,  th:;  design,  construc- 
tion    and     maintenance 


•Abstract  ot  stereopticon 
lecture  delivered  May  23, 
1921,  to  the  senior  class  in 
the  College  of  Civil  Engri- 
neering,  Cornell  Universi- 
ty, by  Frank  W.  Skinner. 
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ciate editor  PUBLIC 
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present  many  difficulties  and  are  expensive,  but  even 
under  these  circumstances  coft'erdr.ms  can  generally 
be  successfully  installed  and  maintained  if  prop- 
erly designed  and  built  but  may  involve  large  costs 
or  other  difficulties.  In  all  cases  their  design  and 
construction  should  be  preceded  by  a  very  thorough 
investigation  and  by  an  exploration  of  the  site  that 
will  dispose  of  all  necessary  information  concerning 
the  foundation. 

TYPES 

Cofferdams  are  either  fixed  or  moveable  and  are 
built  on  a  natural  or  excavated  earth  or  rock  sur- 
face or  on  some  artificial  structure. 

The  principal  types  of  cofferdams  are — em- 
bankments, sheet  piles,  sheet  pile  and  embank- 
ments, sheet  pile  and  fill,  cellular  sheet  piles, 
framed  cofferdan,is,  detachable  cofferdams,  crib 
cofferdams    and    caisson    cofferdams.      Although 

cofferdams        frequently 
consists  of  one,  two  or 
three     sides     connecting 
existing  sides  of  walls 
they    will    here   be    con- 
sidered as   complete   en- 
closures,   either    circular 
or  polygonal  and  unless 
otherwise       stated,       as 
seated  on  or  penetrating 
the  surface  of  the  earth 
or  rock  on  land  or  in  the 
river  bed  or  at  the  bot- 
tom    of    any    body    of 
water.  They  will  also  be 
considered  in  general  as 
having  their  tops  a  short 
distance      above      maxi- 
mum   water    level,    de- 
signed    to     permit     the 
water     to     be     entirely 
pumped   out    from   their 
interior,    leaving    an  un- 
balanceti   water  pressure 
or  earth  pressure  on  the 
exterior. 
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Cofferdams  must  be  designed  to  resist  lateral 
displacement  or  overturning  bj'  the  exterior  hori- 
zontal pressure,  to  resist  any  erosion  and  impact 
to  which  they  may  be  subjected,  and  to  be  reason- 
ably impervious  to  seepage,  percolation  or  other 
leaks  through  the  body  of  the  cofferdam,  and  to 
have  a  practically  watertight  joint  between  the 
entire  base  and  its  supporting  surface,  not  only  to 
prevent  leak  there,  but  to  prevent  upward  pres- 
sure of  the  water,  which  would  greatly  impair 
the  stability  of  the  cofferdam  against  overturn- 
ing. Usually,  however,  cofferdams  with  gravity 
cross-sections  are  built  without  regard  to  the 
buoyancy  of  the  materials  and  have  sufficient 
weight  for  statical  stability. 

EARTH   COFFERDAMS 

On  smooth,  hard  bottom  of  any  description  low 
cofferdams,  not  more  than  2  or  3  feet  high,  may 


PltlNCIPAL  TYPES  OF  SIMPLE  EAUTH   AND  CRIB 
COEFERDAMS 

often  be  quicklv  and  conveniently  constructed 
with  bags  nearl'y  filled  with  earth,  sand  or  fine 
concrete.  These  bags,  when  laid  up  with  headers 
and  stretchers  in  a  wall  as  wide  at  the  base  as  it 
is  high,  bond  themselves  together  so  as  to  tit 
closclv  and  conform  to  the  surface  of  the  bottom. 
Thev 'should  have  few  leaks  and  these  may  gen- 
erally be  stopped  if  necessary  by  throwing  earth, 
sand,  and  clav  on  the  outer  surface. 

Under  suitable  conditions  efficient  cofferdams 
may  be  cheaply  and  satisfactorily  made  with  earth 
embankments.  Ordinarily  both  faces  of  these 
embankments  have  the  natural  slope  of  the  ma- 
terial and  the  thickness  of  the  embankment  al 
the  top  should  be  at  least  5  or  6  feet  and  some- 
times much  more.  The  cofferdams,  therefore,  re- 
quire a  large  amount  of  material  and  occupy  a 
great  deal  of  space,  their  slopes  extending  a  long 
way  from  the  center  line  on  the  inside  of  the  cof- 
ferdam and  thus  necessitating  very  large  horizon- 
tal dimensions  on  the  center.  Such  cofferdams 
are  generally  built  much  as  fills  or  embankments 
for  railroad  grades,  the  material  being  excavated 
at  the  site  or  brought  in  dump  cars  or  scows  and 
l)l:'.ced  in  position. 


Sometimes  all  or  part  of  the  cofferdam  mate- 
rial is  derived  from  excavation  made  within  the 
cofferdam,  which  builds  up  the  embankment  as 
it  is  carried  down.  Ordinarily  this  excavation 
would  be  made  with  a  clam-shell,  orange-peel  or 
grab  bucket  or  by  a  dipper  dredge  or  sometimes 
even  by  a  suction  dredge,  but  there  have  been  in- 
teresting examples  of  very  cheap,  rapid  and  ef- 
ficient cofferdam  construction  where  the  coffer- 
dam was  built  of  material  excavated  from  the  in- 
side of  the  cofferdam  by  a  dragline  bucket  that 
excavated  and  deposited  it  in  position  at  one 
operation. 

Claj-ey  sand  and  gravel  are  generally  the  best 
available  materials  for  earth  cofferdams,  because 
they  are  usually  abundant  locally  and  easily  form 
an  almost  impervious  mass,  but  the  cofferdam  can 
be  built  of  almost  any  convenient  material  from 
sand  to  gravel  or  broken  stone  to  form  the  body 
if  it  is  made  with  a  sufficient  thickness  of  imper- 
vious material  covering  the  outer  face  or  if  it  has 
a  central  core  of  such  material  or  in  fact  anj' 
watertight  wall  or  diaphragm  to  exclude  the  wa- 
ter provided  the  latter  is  protected  and  given 
stability  by  the  adjacent  embankment. 

An  earth  cofferdam  can  be  built  on  the  most 
irregular  surface  to  which  it  automatically  adjusts 
itself,  but  its  use  is  limited  because  it  does  not 
endure  swift  currents  or  wave  action,  tidal  move- 
ments or  heavy  drift,  and  for  obvious  reasons  it 
cannot  often  be  built  to  great  height  unless  the 
earth  is  provided  from  a  nearby  spoil  bank  or  by 
the  excavation  necessarily  required  inside  the  cof- 
ferdam because  otherwise  the  earth  cannot  be 
provided  economically  for  so  large  a  structure  and 
some  other  type  has  to  be  designed. 

If  an  earth  cofferdam  is  to  remain  long  in  serv- 
ice it  is  often  advisable  to  protect  the  outer  slope 
with  rip-rap  or  some  other  kind  of  pavement  near 
the  surface  of  the  water.  Sheet  piles  well  driven 
on  the  center  line  of  the  cofferdam,  so  as  to  pene- 
trate the  hard  stratum  below  the  foiuidation  and 
extend  up  into  the  bod}-  of  the  cofferdam  where 
they  are  enclosed  in  the  material  for  the  embank- 
ment serve  as  core  walls  which  arc  \  aluabie  ele- 
ments of  cofferdams  on  soft  or  quicksand  bot- 
toms and  where  the  material  of  the  dam  itself  is 
not  sufficiently  impervious.  Similar  results  can  be 
secured  by  digging  or  dredging  a  trench  on  the 
center  line  of  the  cofferdam  and  filling  it  with  clay 
well  rammed  or  puddled  to  form  a  wall  that 
continues  up  into  the  embankment  above.  If 
properly  made,  such  core  walls  will  give  very  good 
results  and  resist  leakage. 

SIDEWALLS,    SHEET    PILES,    CAISSONS    AND    LEAKS 

Earth  dams*  with  3  on  1  slopes,  built  of  a  mix- 
ture of  gravel  and  clay  ma}-  be  tight  without  core 
walls ;  if  exposed  to  erosion  or  impact  they  should 
be  protected.  When  built  on  permeable  bottoms 
they  should  have  some  kind  of  integral  cut-off 
extended  down  to  impervious  stratum  if  possible. 

Cofferdams  inav  be  made  with   earth  or  clav 
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filled  in  between  parallel  rows  of  wooden  or  steel 
sheet  piles  driven  between  donble  rangers  and 
connected  by  horizontal  through  screw  rods. 
Wooden  sheet  piles  should  have  the  lower  ends 
beveled  and  precautions  should  be  taken  to  drive 
them  with  tight  installation  joints. 

Sheet  piles  should  be  assembled  all  around  the 
circumference  of  the  cofferdam  and  each  be 
(lri\en  a  short  distance  at  a  time  successively  by 
a  hammer  going  around  and  around  the  full 
length  of  the  circumference  of  the  cofferdam. 
Sheet  piles  are  driven  by  hand  as  excavation  pro- 
gresses or  b)'  steam  or  air  hammers  with  or  wuli- 
out  the  aid  of  a  water  jet.  They  may  be  driven 
against  complete  interior  bracing  frames  sunk 
in  position  beforehand.  They  may  enclose  bould- 
ers and  other  obstructions  they  cannot  penetrate. 

Cofferdams  may  have  their  walls  made  of 
wooden  panels  bearing  against  piles  or  framed 
skeletons,  they  may  be  complete 
boxes  or  caissons  with  or  without 
batterns  and  with  permanent  or 
temporar}-,  or  fixed  or  detachable 
sides  and  may  be  made  of  wood  or 
steel. 

Leaks  in  cofferdam  walls  mav  be 
stopped  by  sheet  piling  around  them, 
by  divers'  work  or  by  filling  in  earth 
puddle,  etc.,  outside  them.  When 
there  is  much  upward  leakage 
through  the  bottom  of  a  cofferdam, 
it  is  often  controlled  by  building 
a  large  cofferdam  in  successive  sec- 
tions or  l)y  subdividing  it  by  tempo- 
rary cross  walls  and  concentrating 
the  pumping  on  a  much  reduced  area. 

STEEL  SHEET  PILE  COFFERDAMS 

A  large  and  increasing  proportion 
of  high  cofferdams  are  made  with  in- 
terlocking steel  sheet  piles  driven 
and  often  pulled  with  heavy  ham- 
mers operated  by  steam  or  com- 
pressed air 


tion.  When  piles  are  to  be  pulled  and  redriven 
and  sometimes  when  they  are  not  and  the  driving 
is  very  hard,  they  must  be  driven  with  a  cap  to 
protect  the  upper  end.  Very  thin  and  wide  piles 
may  be  protected  in  driving  by  inside  and  out- 
side temporary  driving  bars  designed  in  connec- 
tion with  the  spring  lock  piles.  Piles  may  be  pulled 
with  simple  bolts,  and  with  powerful  grips  or 
tongs  engagnig  the  webs  with  frictional  bearings. 

CELLUL.A.R    COFFERDAMS 

Piles  72  feet  long  driven  through  clay  and 
gravel  and  embanked  with  earth  and  rip-rap  for 
the  46th  St.  pier.  New  York,  were  pulled  by  a  3,- 
OOO^xiund  hammer  combined  with  a  tackle  that 
exerted  40  tons  tension  .and  submerged  one  end  of 
the  derrick  boat  to  a  depth  of  3  feet.  They  were 
pulled  at  an  average  rate  of  20  iu  S  hours' and  a 
maximum   rate   of  38. 

The  Blackrock  U.  S.  shiplock  cofiferdam,  lluflfalo, 
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The  assembling  of  long  lengths  of  steel  piles  is     is  24:,xiKi)  ft.  with  walls  :10  ft.  thick  and  4.5  to  .•.0  ft. 


often  very  much  facilitated  by  attaching  a  guide  high  composed  of  double  rows  of  steel  sheet  piles  ;!() 
piece  to  the  top  of  the  last  pile  assembled  to  pro-  ft.  apart  connected  by  interlocked  steel  sheet  pile 
mote  entrance  m  the  joint  of  the  next  pile.  Steel  partitions  about  30 'feet  apart  and  filled  with 
piles  can  be  secured  in  lengths  as  great  as  they  .sand,  clay  or  gravel  to  give  it  independent  sta- 
bility without  bracing  across  the  interior  of 


can  be  shipped,  biit  are  ordinarily  up  to  about  35 
feet  long  and  spliced  if  necessary  with  bolted  web 
plate.  Sometimes  the  lower  section  of  the  pile  is 
allowed  to  remain  permanently  in  the  ground 
while  the  upper  section  is  unbolted  and  removed, 
especially  in  subaqueous  work. 

Steel  sheet  piles  are  often  pulled  and  redriven, 
some  used  for  a  sewer  trench  in  .Salt  Lake  City 
being  redriven  75  times.  Piles  are  generally  as- 
sembled by  means  of  a  derrick,  but  for  s'ewer 
trenches  and  the  like  arc  more  conveniently  han- 
dled by  a  traveling  gantry,  or  similar  mo'veable 
contrivance  specially  arranged  for  handling  tackle 
with  which  the  piles  are  pulled.  Piles  are  usually 
pulled  with  tackle,  with  levers,  and  very  often, 
especially  for  long  plies,  bv  means  of  a  double- 
acting-  steam  hammer.  The  pulling  of  piles  is 
sometimes  facilitated  by  means  of  a  water  jet  or 
by  first  driving  the  piles  lightly  to  break  the  fric- 


the 
cofferdam.  This  construction  required  6,780 
linear  feet  of  steel  piling  weighing  6,890  tons  and 
60,000  yards  of  clay  fill  and  clay  bank.  The  piles 
were  driven  through  about  8  feet  of  water  and  30 
to  40  feet  of  sand  and  gravel  to  bed  rock.  They 
were  40  to  50  feet  long  and  were  driven  with  a 
10,000-pound  steam  hammer.  The  cofferdam  was 
watertight  and  it  was  finally  removed  by  pulling 
the  piles  with  6-part  tackles.  The  fiUing'between 
the  partitions  being  first  excavated  to  a  depth  of 
12  feet  by  a  clam-shell  dredge. 

The  cofferdam  for  the  battleship  Maine  was 
about  400  feet  long  and  220  feet  wide  on  center 
line,  made  with  20  tangent  50-foot  cylindrical 
sheet  pile  cofferdams  driven  through  37  feet  of 
water  to  a  penetration  of  about  25  feet  in  the 
soft  bottom,  and  filled  with  dredged  material. 

Three  piers  for  the  double-track  Thames  river 
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CELLULAR    FILLED    STEEL    SHEET    PILE    COFFERDAM    IX    DEEP 
WATER    WITHOUT    BRACING 


floating,  and  sunk  to  position  by  in- 
terior dredging.  Sinking  through 
the  80  feet  of  mud,  clay  and  gravel 
was  facilitated  by  the  use  of  about 
100  hydraulic  jets  under  165  pounds 
pressure  that  were  finally  replaced  by 
a  single  1' 4-inch  jet  operated  when- 
ever and  wherever  necessary  and  a 
full  pump  pressure  derived  from  a 
150  h.  p.  boiler,  sufficed  to  tear  up 
the  heavy  clay  bottom  and  under- 
mine any  of  the  pockets. 

{To  Be  Continued) 


bridge  at  New  London,  Conn.,  were  built  with 
crib  foundations  carried  to  rock  from  100  to  150 
feet  below  the  surface_of  the  water  50  feet  deep 
and  through  mua  and  sand.  The  42  x  99-foot 
open   cribs   were    sunk   by   interior    dredging   to 


Powerful  Floating  Derrick 

The  new  100-ton  floating  derrick,  designed  by 
L.  S.  Rosener  for  the  Crowley  Launch  and  Tug- 
boat Company,  San  Francisco,  has  a  steel  tripod 
85  feet  high  mounted  on  a  50  x  125-foot  scow,  11 


depths  of  90,  130  and  131  feet  below  low  water    feet  deep,  and  equipped  with  a  100-foot  steel  boom 


level,  each  crib  had  vertical  walls  of  12  x  12-inch 
solid  horizontal  timbers  covered  with  12"x  3-inch 
sheeting  and  provided  by  interior  partitions  into 
8  open  dredging  wells  and  12  ballast  pockets.  The 
timber  walls  were  seated  on  a  reinforced  concrete 
cutting  edge  13  feet  high  containing  700  yards  of 
concrete  and  weighing  1.500  tons.  The  cutting 
edge  and  about  7  feet  of  the  lower  part  of  the 
walls  were  built  on  a  convenient  ship  railway,  the 
bottoms  of  the  dredging  wells  were  temporarily 
closed  by  heavy  planking  and  transverse  trusses 
and    the    cribs   were    launched,    completed    while 


CONCRETE    CUTTING    EDGE    FOR    TIMBER    CRIB    FOR 
THAMES    RIVER    BRIDGE. 

L.AUNCHING    TIMBER    CRIB    WITH    CONCRETE    CUT- 
TING EDGE  AND   TEMPORARY   FALSE   BOTTOM. 


It  has  a  capacity  of  100  tons  at  50-foot  radius  and 
18  tons  at  maximum  working  radius.  There  are 
installed  on  the  scov^-  an  oil  burning  Scotch  marine 
boiler,  steel  tanks  for  200  barrels  of  fuel  oil,  400 
barrels  of  fresh  water,  a  hoisting  engine,  wrecking 
pumps,  electric  lighting  plant  and  an  air  compres- 
sor with  a  capacit)'  of  390  feet,  to  supply  drills  and 
other  tools  and  to  fill  pontoons  for  floating 
wrecked  hulls.  Living  accommodations  for  a 
large  crew,  fuel  and  water  and  other  supplies  are 
provided  sufiicient  to  enable  the  scow  with  the 
derrick  to  remain  for  several  weeks  on  an  outside 
job. 


St.  Lawrence  River  Canalization  Opposed 

In  an  address  delivered  to  the  Buffalo  Cham- 
ber of  Commerce,  August  20,  Nathan  L.  Miller, 
( lovernor  of  New  York,  opposed  the  canalization 
of  the  St.  Lawrence  river  for  ocean-going  vessels 
at  a  cost  estimated  by  some  experts  at  $1,000,000,- 
000  or  more.  He  considered  it  impracticable  and 
that  it  was  promoted  by  agitators  and  impractical 
theorists  and  not  by  able,  practical  navigators. 

He  objected  under  present  financial  conditions 
to  taking  from  the  treasury  of  the  state  money 
to  construct  a  waterway  in  a  foreign  country,  es- 
peciall}^  when  that  money  is  needed  to  develop 
all  of  our  own  harbors  from  Boston  to  Galves- 
ton, and  to  improve  our  own  waterways.  Specifi- 
cally he  pointed  out  that  the  Mississippi  can  be 
capable  of  tapping  a  large  section  of  the  grain 
belt  and  it  might  then  be  more  economical  to 
ship  some  of  the  grain  from  that  belt  to  the  Gulf, 
and  he  does  not  propose  to  permit  the  St.  Law- 
rence water  power  rights  to  be  turned  over  to 
private  interests. 


I 


Hydro-Electric   Power  in   France 

It  is  reported  that  the  French  Government  has 
prepared  plans  and  is  expecting  to  carry  out  con- 
struction of  hydro-electric  power  plants  along  the 
River  Rhone,  which  will  have  a  capacity  of  800,000 
h.  p.  and  cost  twentv-five  hundred  million  francs, 
or  say  about  $300,000,000.  In  addition  to  creating 
the  power  named,  it  is  said  that  it  will  also  make 
possible  the  reclaiming  by  irrigation  500,000  acres 
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of  waste  land  around  the  mouths  of  the  Rhone. 
The  carrying  out  of  the  entire  plan  will  probably 
take  IS  or  20  years,  but  the  first  feature,  consist- 
ing of  a  great  dam  at  Genisseat  and  a  smaller  one 
at  Bellegarde  may  be  completed  within  10  years, 
the  dam  to  be  about  200  miles  from  Paris  and 
current  to  be  brought  that  distance  for  lighting 
and  other  use  in  the  capitol.  In  addition  to  creat- 
ing power  and  irrigation,  this  development  would 
make  the  Rhone  navigable  for  a  distance  of  about 
300  miles  above  Marseilles. 


A  Small  Derrick  Operated  by  Two  Hoists 

A  home-made  derrick,  operated  by  compressed 
air  was  recently  used  for  clearing-  away  the  debris 
of  a  burned  600-ton  mill  of  the  Silver  Queen  Coali- 
tion Mines  Co.,  at  Park  City,  Utah,  about  35  miles 
south  of  Salt  Lake  City. 

The  derrick  mast  and  boom  were  made  with  tele- 
graph poles  and  were  rigged  with  simple  tackles 
made  with  single-sheave  blocks.  The  lead  lines 
passed  around  sheaves  mortised  in  the  boom  and 
mast,  and  were  operated  by  separate  Little  Tugger 
hoists  bolted  to  the  lower  part  of  the  mast. 

This  derrick  had  a  capacity  of  about  3  tons  and 
handled  90  per  cent  of  the  wreckage  from  the  fire. 
The  boom  was  swung  by  hand. 

The  hoists,  operated  by  compressed  air,  are  very 
light,  compact  units  consisting  essentially  of  a  drum. 


driven  by  a  small  rotary  engine  enclosed  in  an  at- 
tached housing.  They  are  very  simple  in  construc- 
tion and  operation  and  are  so  light  that  they  are 
portable  and  convenient  to  attach  to  almost  any 
available  support  and  can  be  used  for  a  great  variety 
of  purposes  in  hoisting,  hauling  and  the  like,  wher- 
e\er  there  is  a  convenient  supply  of  compressed  air 
and  especially  where  the  service  is  light  and  where 
space  is  limited  as  in  tunnels. 

California  Hydro-Electric  Power 

Since  last  summer,  when  a  power  shortage  de- 
veloped in  California,  300,000  horsepower  has 
been  developed  by  new  hydro-electric  plants  and 
plants  with  a  capacity  of  250,000  horsepower  are 
under  construction.  The  power  companies  of  the 
state  prepared  plans  for  developing  a  million  and 
a  half  horsepower  by  1930,  the  power  available  a 
year  ago  having  been  about  one  million  horse- 
power. 

One  of  the  recently  completed  plants,  the  Cari- 
bou plant  of  the  Great  Western  Power  Company, 
is  said  to  have  broken  the  world's  record  by  trans- 
mitting current  at  165,000  volts  over  aluminum 
cables  nearly  one  inch  in  diameter  for  a  distance 
of  186  miles  to  the  San  Francisco  Bay  district. 

Most  of  the  increase  is  hydro-electric  power, 
but  one  plant  uses  natural  gas  for  power  and  an- 
other burns  coal. 


Detroit  Water  Mains 


Installation,  maintenance  and  cost  of  water  mains  in  the   1,368-mile  system 
that  in  the  year  ending  June  30,  1920,  supplied  a  daily  average  of  151,997,985 

gallons.* 


The  city  of  Detroit  with  a  population  of  993,- 
739  and  an  area  of  79.7  square  miles,  has  a  water 
distribution  system  of  1,368  miles  of  all  kinds  of 
pipe  from  2-inch  to  48  inches  in  diameter,  sup- 
plying the  high,  low  and  intermediate  pressure 
districts,  into  which  the  city  is  divided. 

The  total  pumpage  for  the  year  was  55,631,- 
262,500  gallons  at  a  cost  of  $389,164.96,  including 
$156,825.83  for  labor  and  $209,672.27  for  fuel.  Fig- 
ured on  the  total  maintenance  plus  the  interest 
on  bonds,  the  cost  of  supplying  water  was  $15.02 
per  million  gallons.  During  the  year  109  miles 
of  new  water  mains  were  completed  and  the  total 
cost  of  work  on  the  mains  completed  and  in 
progress  during  the  year  was  $3,121,950.14. 

AMOUNT  AND   COST  OF   NEW    MAINS 

The  principal  sizes  of  pipe  laid  included  273,- 
684  lineal  feet  of  pipe  6  inches  in  diameter,  243  - 
050  feet  of  8-inch,  24,957  feet  of  12-inch,  8,312 
feet  of  16-inch,  9,573  feet  of  24-inch,  smaller 
quantities  of  10,  30,  36,  42  and  48-inch,  the  total 
amount  of  pipe  from  24  to  48  inches  in  diameter, 
inclusive,  aggregating  7  mifes.  Two  large  ad- 
ditional storage  yards  have  been  acquired  and 
the  city  maintains  a  large  supply  of  pipe  for  re- 

•Prepared  from  data  in  the  sixty-eighth  annual  report 
of  the  Board  of  Water  Commissioner.s  of  the  City  of  De- 
troit for  the  year  ending  June  30    ig^O 


pairs,  extensions  and  replacements,  from  which 
there  were  issued  in  the  last  year  58,325  pieces 
of  pipe  in  sizes  from  6  inches  to  48  inches,  weigh- 
ing 26,661  tons ;  4,239  fittings,  weighing  504  tons; 
1,487  gate  valves  from  2  inches  to  48  inches  in 
diaineter,  and  238  tapping  valves,  2  inches  to  12 
inches  in  diameter. 

On  March  9,  1920,  a  contract  was  entered  into 
with  Julius  Porath,  contractor,  for  furnishing  and 
laying  20,930  lineal  feet  of  48-inch  lock-bar  steel 
pipe  at  a  price  of  $31.94  per  foot.  This  pipe  ifc 
made  from  sheets  one-half  inch  in  thickness,  is 
dipped  in  "hermastic"  coating  and  will  continue 
as  far  west  as  Dequindre  street. 

DEPTH    OF    WATER    PIPE    TRENCHES 

During  the  early  days  of  the  water  works  it 
was  customary  to  lay  water  pipes  with  a  cover 
not  exceeding  4^  feet.  This  ordinarily  gave  but 
little  trouble  from  freezing  for  during  the  mildest 
winters  the  frost  will  not  penetrate  to  a  depth  of 
more  than  4  feet,  and  during  the  more  severe  win- 
ters, as  the  number  of  meters  on  service  connec- 
tions were  few,  water  was  allowed  to  run  with 
but   little   restrictions. 

On  September  18,  1919,  a  resolution  was 
adopted  by  the  board  directing  that  thereafter 
all  pipes  laid  in  unpaved  streets  should  have  a 
cover  of  at  least  6  feet. 
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PIPE  LAYING   EQUIPMENT 

The  board  now  has  the  following  machinery 
and  equipment  engaged  in  water  pipe  construc- 
tion: 2  Buckeye  wheel  type  trenching  machines; 
4  Austin  boom  t3'pe  trenching  machines ;  1  Aus- 
tin boom  type  trenching  machine  (steam  power)  ; 

2  6-ton  Bucyrus  steam  cranes ;  9  Austin  boom 
backfillers  :  2  Oshkosh  backfillers,  without  booms  ; 
1  Buckeye  automatic  concrete  breaker;  1  Buck- 
e_ve  straight  drop  concrete  breaker ;  1  Rex  con- 
crete mixer;  2  Koehring  concrete  mixers;  1  Aus- 
tin 17-toot  steam  concrete  mixer;  1  Ingersoll- 
Rand  portable  air  compressor;  1  Chicago  pneu- 
matic portable  air  compressor ;  1  Sullivan  port- 
able air  compressor;  1  No.  4  King  road  grader; 
1  3-inch  pulsometer  with  boiler;  1  4-inch  pul- 
someter  without  boiler;  2  11  x  11  x  12-inch  loco- 
motive type  air  compressors  mounted  on  Bucv- 
rus  steam  crane;  1  11  x  11  x  12-inch  locomotive 
type  air  compressor  mounted  on  Austin  steam 
trenching  machine;  1  15-ton  double  truck  Brown- 
ing locomotive  crane;  2  20-ton  double  truck  Or- 
ten  &  Steinbrenner  locomotive  cranes ;  4  4-h.  p. 
gasoline  Parker  mud  pumps;  14  3-h.  p.  gasoline 
Parker  mud  pumps;  1  2J^-h.  p.  gasoline  Novo 
high  pressure  test  pump;  1  3-h.  p.  gasoline  driven 
odorless  pump. 

The  board  now  owns  and  operates  automobiles 
as  follows:  18  Ford  roadsters  and  light  delivery; 
1  Ford  coupe;  11  Ford  1-ton  trucks;  2  Dodge  se- 
dans ;  3  Dodge  touring  cars ;  10  Dodge  roadsters ; 
17  Dodge  commercial  cars;  1  Buick  .>4-ton  truck;  • 

3  Packard  2-ton  trucks ;  1  Packard  3-ton  truck  : 
1  White  3-ton  truck:  2  \Miite  6-ton  trucks;  3 
Packard  6-ton  trucks ;  1  Packard  6-ton  dump 
truck ;  1  Hall  7-ton  dump  truck. 

The  board  also  owns  one  traction  motor  and 
one  5-ton  Holt  tractor  and  five  private  trucks  are 
rented  as  needed. 

SHOP  FOR  CONSTRUCTION    MACHINERY 

Proposals  have  been  invited  for  the  construc- 
tion of  a  shop  for  construction  machinery,  which 
will  be  located  in  the  western  yard.  This  shop 
will  be  of  brick  and  steel  construction,  90  feet 
\yide  by  120  feet  long,  and  will  contain  an.^rcc- 
tion  floor,  blacksmith  shop,  machine  shop,  car- 
penter shop,  sheet  metal  room,  stock  room  and 
office. 

GASOLINE 

This  department  now  uses  about  140,000  gal- 
lons of  gasoline  for  the  operation  of  autos,  pipe 
laying. and  construction  machinery.  On  April  15, 
1919.  a  storage  tank  was  put  in  use  at  the  storage 
yard,  having  a  capacity  sufficient  to  allow  gaso- 
line to  be  purchased  in  tank  cars.  This  plan  has 
proven  very  satisfactory,  and  in  addition  to  this 
method  proving  much  more  convenient  and  the 
clerical  work  having  been  greatly  reduced,  there 
has  been  a  saving  of  about  2.6c  per  gallon,  or 
about  10  per  cent  of  the  cost  of  the  gasoline. 

MAINTENANCE    DEPARTMENT 

For  many  years  all  pipe  laying  and  similar  con- 
struction work  has  been  prosecuted  under  the 
direction  of  a  superintendent  of  construction,  and 
the  management  and  supervision  of  the  storage 
yard,  leak  gangs  and  men  engaged  in  maintenance 


work  of  the  distribution  system  has  been  in  charge 
of  a  superintendent  of  storage  yard.  On  March 
1,  1920,  a  resolution  was  adopted  directing  the 
organization  of  a  maintenance  department,  in 
charge  of  a  superintendent  of  maintenance,  to 
include  all  work  pertaining  to  the  repair  of  leaks, 
the  maintenance  of  valves,  manholes,  gate  boxes, 
the  lowering  and  moving  of  old  pipes  and  pipes  in 
service,  and  the  laying  of  new  pipes  to  replace  the 
older  and  smaller  ones. 

REPAIRING   SERVICE   LEAKS 

Most  of  the  water  leaks  in  the  streets  of  De- 
troit occur  in  the  service  connections  leading  into 
private  property.  These  connections  are  installed 
by  the  property  owner  and  when  leaks  occur  in 
the  same  they  are  repaired  by  him  at  his  expense. 
Reports  of  leaks  reach  this  department  and  are 
immediately  investigated,  and  when  found  to  be 
in  the  service  connection  are  turned  over  to  the 
property  owner  for  repairs.  Frequently  consid- 
erable time  elapses  before  repairs  are  made  ;  in  the 
meantime  the  excavation  in  the  street  is  a  men- 
ace to  traffic.  It  is  very  desirable  that  some  plan 
be  worked  out  by  which  this  board  may  repair 
such  leaks  in  public  streets  as  it  deems  advisable, 
and  collect  the  cost  of  doing  such  work  from  the 
owner  or  occupant  of  the  property. 

FIRE   CONNECTIONS 

On  September  30,  1920,  the  board  directed  that 
all  fire  lines  installed  thereafter  should  be  me- 
tered. There  are  now  in  Detroit  126  metered  and 
306  unmetered  fire  lines. 

LEAK    SURVEY 

In  June,  1918,  the  Pitometer  Company,  of  New 
York,  was  engaged  to  conduct  a  w^ter  waste  sur- 
vey, as  follows: 

1.  Each  section  was  divided  into  districts  and 
the  flow  of  water  throughout  twenty-four  hours 
was  gauged  in  each  district. 

2.  Further  investigation  of  all  districts  where 
excessive  flow  was  indicated,  which  resulted  in 
the  location  of  all  underground  leaks  on  the  mains 
or  services  large  enough  to  be  measured  by  the 
Pitometer  Company. 

3.  Checking  up  on  manufacturing  concerns  for 
the  purpose  of  detecting  any  illegal  use  of  me- 
tered water,  and  testing  meters  over  four  inches 
in  place. 

4.  At  the  completion  of  the  surve}',  the  report 
of  the  work  in  detail  accompanied  by  charts  show- 
ing the  variation  of  the  flow  into  each  district 
throughout  the  twentv-four  hours  and  map  show- 
ing boundaries  of  each  district  and  location  of  all 
gauging  points. 

LEAKS    DETECTED   AND  ELIMINATEIl 

The  company  reported  on  one  section  February 
2,  1920.  This  report  shows  an  average  dailv  con- 
sumption of  14,681,000  gallons  in  this  section; 
1,939,000  gallons  per  day  were  found  wasting 
through  underground  leaks  on  mains  and  serv- 
ices from  defective  connections.  These  leaks  were 
located  and  repaired  during  the  time  that  the 
waste  survey  was  being  made ;  2,002.000  fjallons 
per  day  were  found  wasting  through  1,995  fix- 
tures. These  fixtures  were  discovered  by  house  to 
house  inspection,  made  by  water  board  inspectors 
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working  under  the  supervision  of  the  Pitometer 
Company.  Notices  were  left  with  property  own- 
ers ordering  them  to  make  repairs  of  any  leaks 
discovered.  Ten  days  to  two  weeks  later  another 
inspection  was  made  and  if  such  repairs  had  not 
been  made  the  water  supply  was  cut  off  at  the 
curb  by  the  boards  employees.  Seventy-five  per 
cent  of  the  fixture  leaks  were  found  on  metered 
services.  A  few  large  meters  were  found  stopped, 
and  others  under-registering. 

In  conjunction  with  this  work  it  was  found 
necessary  to  locate  and  operate  practically  every 
valve  in  the  section,  consequently  the  valve  in- 
spection was  carried  along  with  this  work.  When- 
ever leaky  or  broken  valves  were  found  they  were 
immediately  reported  to  the  storage  yard  for 
repairs. 

.Since  the  time  of  the  first  investigation  the 
Pitometer  Company  was  engaged  to  continue  the 
work  in  other  sections.  The  report  shows  the 
average  dailv  consumption  in  Section  No.  4  as 
10,70r,000  gallons;  427,500  gallons  were  found 
wasting  through  underground  leaks.  These  leaks 
were  located  and  repaired ;  3.000,400  gallons  were 
wasting  through  1,648  fixtures  leaking.  Of  these 
fixtures  631  were  faucets,  812  toilets,  87  service 
pipes.  9  hydrants  and  109  miscellaneous  fixtures. 
The  fixture  leakage  in  this  section  was  approxi- 
mately 42  per  cent  of  the  total  subdivision  night 
rate  flow ;  78  per  cent  of  these  fixture  leaks  were 
on  metered  services. 

PIPE    LINE    EXTENSIONS    ON    PETITION 

Ordinance  No.  701-A  allows  any  lot  owner  to 
petition  for  an  extension  of  water  main  upon 
payment  of  25  cents  per  foot  frontage  of  his  lot. 
After  this  petition  is  received,  a  map  is  prepared 
showing  the  proper  size  of  main  and  amount 
of  pipe  necessary  to  supply  this  lot.  All  lots 
fronting  on  this  extension  are  assessed  25  cents 
per  foot  frontage  and  a  resolution  is  adopted  by 
the  board  of  water  commissioners  ordering  such 
extensions.  No  property  owner  whose  lot  fronts 
on  this  extension  is  allowed  service  connection 
until  he  has  paid  his  assessment. 


"We  refer  to  a  standard  plan  oi"  methods  which 
may  be  developed  and  used  by  the  producers  of  a 
certain  line  whereby  they  figure  their  costs  by  the 
same  rules,  including  in  them  the  same  elements 
and  differing  only  in  results  because  of  the  vari- 
ance in  size  of  plants,  equipment  and  local  condi- 
tions— uniform  as  to  fundamentals. 

"Is  there  any  reason  why  such  a  system  may 
not  be  developed  and  used  lawfully  by  an  indus- 
try? Again,  if  conversion  costs  only  be  dealt  with, 
is  there  any  legal  bar  to  the  collective  study  of 
costs  by  the  members  of  an  industry  using  such  a 
uniform  cost  system?" 

The  reply,  made  unofficially,  is  that  such  a  col- 
lective study  is  not  only  permissible  but  beneficent 
so  long  as  no  ulterior  use  of  it  is  intended.  At  a 
time  when  the  trade  associations  are  in  consider- 
able perplexity  as  to  what  course  of  conduct  they 
may  pursue,  this  clarification  of  the  cost  account- 
ing  problem   should   prove   extremely   helpful. — 


Steel  Erection  Precau- 
tions 

Cause  and  prevention  of  a  majority  of  ac- 
cidents occuring  during  the  building  of  tall 
steel  structures.  Temporary  bracing  and 
careful  supervision  of  construction  loads  of 
great  importance. 


In  most  cases  the  stability  of  a  roof,  especially 
one  with  trusses,  is,  as  well  as  a  building  frame, 
very  different  during  erection  and  after  comple- 
tion of  the  building.  During  erection  the  frame- 
work of  the  building  is  likely  to  consist  only  of 
skeleton  members  that  are  not  able  to  develop 
their  full  strength  because  of  the  absence  of  sup- 
plementary portions  of  the  structure  like  walls, 
floors,  roof  surface,  and  other  elements  that  tend 
to  hold  the  principal  members  firmly  in  position. 


lOXSTRUCTIO.V 

COST 

OF    M.MNS 

Show 

ing-  cost   of 

mains   of   various 

sizes,    material, 

labor 

,  cn'erhcafi    expense 

and    power    machine 

expense. 

Size 

No.  of  Feet 

Material,  Etc. 

Labor 

Overhead  Expense 

Power  Machine 

Total 

6    in. 

273,684 

?338,884.49 

»144,611.74 

$44,559.32 

?33.05S.94 

$561,074.49 

S     in. 

243,050 

432,168.42 

188,200.25 

49.574,33 

29.206.10 

699,149.10 

jn     in. 

2,370 

5.509.52 

3,038.01 

697.24 

134.56 

9.379  33 

24.957 

75.055.57 

36,344.00 

8.418.45 

2,151.56 

121.969.58 

16     in. 

8,313 

36,025.91 

10,510.87 

2.526.58 

5,636.39 

54,699.75 

24     in. 

9,573 

73,921.10 

21. 698.00 

6,089.07 

8,558.26 

110,266.43 

4,712 

55.756.45 

27.229.90 

6,403.98 

2,611.23 

92,001.56 

36     in. 

2,228 

45,268.26 

32.881.63 

12,528.34 

2,912.43 

93,590.66 

3,225 

76.908.56 

14.007.22 

3.689.98 

4,436.73 

99.042.49 

48     in. 

4,401 

129,620.73 

22.281.02 

4,679.01 

7,532.98 

164,113  74 

1  269.232.68 

500,994.76 

139,204.72 

96,239.18 

2.005,671.34 

During  the  year  there  were  75  breaks  in  mains. 
fixe  of  them  being  in  pipes  24  inches  or  more  in 
diameter. 

Uniform  Cost  Accounting 

How  far  may  a  trade  association  go  in  a  uniform 
cost  accounting  system? 

In  putting  this  question  to  the  acting  chairman 
of  the  Federal  Trade  Commission,  the  Fabricated 
Production  Department  of  the  National  Chamber 
of  Commerce  made  this  explanation; 


prevent  their  displacement  or  deflection,  and  are 
able  to  offer  large  resistance  to  wind  pressure  and 
vibration. 

It  is,  therefore,  true  that  well-designed  and 
well-built  roof  trusses,  columns  and  other  steel 
structures  that  are  fully  adequate  to  carry  the 
working  loads  for  which  they  are  proportioned, 
may  be  entirely  unable  to  resist  comparatively 
small  temporary  stresses  developed  during  erec- 
tion. 
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TEMPORARY  BRACING 

This  fact  is  so  well  recognized  by  careful  de- 
signers that  some  of  them  insert  extra  members 
in  the  way  of  special  braces  to  care  for  erection 
stresses  that  although  left  permanently  in  the 
structure,  are  no  longer  necessary  after  its  com- 
pletion. This,  however,  is  unnecessary  if  reliance 
can  be  placed  on  the  erector  to  make  temporary 
provision  for  the  stresses  and  conditions  possible 
during  the  construction  of  the  building. 

Steel  trusses,  platforms,  tanks  or  bins  supported 
on  tall  steel  columns  may  be  subject  to  very  dan- 
gerous overloads  during  erection,  through  wind 
pressure,  temporary  loadings,  hoisting  stresses, 
imperfect  connections  and  ordinary  field  accidents 
that  might  be  safely  sustained  Ijy  the  finished 
structure  but  that  cannot  be  resisted  by  the  in- 
completed structure. 

Usually  e\en  very  slender  columns  and  light 
trusses  and  girders  can  sustain  heavy  loads,  with- 
out impact,  if  they  are  symmetrically  applied  and 
if  the  columns,  girders  and  trusses  are  properlv 
adjusted  and  maintained  in  perfect  alignment  and 
position.  This  condition  is  promoted  by  the  gen- 
eral custom  of  thoroughly  guying  or  bracing  long 
columns  and  trusses  as  fast  as  they  are  assembled 
together  and  by  avoiding  heavy  loads  on  them 
unless  special  provision  is  made  for  their  support 
and  distribution. 

The  principal  framework  of  steel  structures 
frequently  consists  of  transverse  bents  made  up 
of  a  long  span  light  truss  and  two  vertical  col- 
umns that,  considered  as  an  independent  bent, 
has  little  stability.  Roof  trusses  having  compara- 
tively small  working  loads  to  sustain  are  likely 
to  be  very  slender  and  liable  to  buckle  so  that 
sometimes  it  is  necessary  to  temporarily  stiffen 
them  by  timber  or  other  reinforcement  lashed  or 
bolted  on  to  enable  them  to  be  safely  handled  in 
erection,  although  later  they  may  be  thoroughly 
and  permanently  stiffened  with  connecting  braces 
and  with  the  roof  surface. 

LONGITUDINAL   X-BRACING 

The  framework  of  a  steel  building,  with  or  with- 
out truss  roof,  is  generally  erected  in  transverse 
vertical  bents  and  if  the  work  is  done  so  rapidly 
that  proper  bracing  between  them  is  omitted,  a 
failure  of  any  part  of  the  building  is  likely  to  be 
progressive  and  the  collapse  of  one  bent  may  be 
transmitted  throughout  the  entire  building  and 
cause  the  fall  of  the  whole.  This  is  very  easily 
prevented  by  the  simple  expedient  of  bracing  the 
bents  together  with  longitudinal  vertical  X-brac- 
ing either  permanent  or  temporary.  The  omis- 
sion of  such  bracing,  unless  the  permanent  walls 
and  roof  are  erected  as  rapidly  as  the  bents  them- 
selves, is  nothing  short  of  criminal  and  always 
invites  disaster,  which  often  responds. 

A  large  majority  of  the  serious  accidents  dur- 
ing the  erection  of  steel  frame  buildings  arc  due 
to  the  omission  or  Imperfection  of  longitudinal 
X-bracing  that  virtually  should  transform  the  sep- 
arate weak  independent  sections  to  a  combined 
whole  that  possesses  multiplied  strength  equiva- 
lent to  that  of  a  great  truss.  The  use  of  longi- 
tudinals alone  to  connect  the  successive  bents  is 
probablj'  seldom  or  never  omitted  but  of  itself  is 


inadequate  if  they  serve  merely  to  transmit  the 
stress  from  one  bent  to  another  which  if  sufficient 
to  cause  the  collapse  of  one  bent  may  cause  the 
collapse  of  all. 

IMPROPER  CONSTRUCTION  LOADS 

Another  serious  erection  danger  is  in  the  care- 
less or  ignorant  application  of  an  undue  load  to  a 
truss  or  floor,  or  to  a  load  improperly  applied  or 
in  the  wrong  position.  Trusses  are  often  so  de- 
signed that,  in  the  finished  structure  they  can 
scarceh'  be  overloaded  under  ordinary  conditions 
while  in  the  unfinished  structure  a  very  moderate 
load  may  be  sufficient  to  destroy  them. 

A  shed  roof  in  California  was  built  with  wooden 
trusses  that,  during  erection  were  overloaded  with 
building  materials  not  placed  in  the  proper  posi- 
tion, that  caused  its  collapse.  This  accident  was 
not  investigated  and  was  followed  by  a  similar 
one  about  a  week  afterwards  which  caused  the 
destruction  of  a  74-foot  span  truss  and  caused  the 
death  of  one  mail  and  serious  injury  of  another. 
This  accident  was  entirely  preventable  and  inex- 
cusable and  in  commenting  on  it,  the  California 
Safety  News  published  by  the  Industrial  Accident 
Commission  of  the  state  of  California  very  per- 
tinently says : 

"Both  failures  were  due  to  unsynimetrical  load- 
ing. The  truss  that  failed,  causing  the  second  col- 
lapse, was  74  feet  in  span  and  had  no  counter  or 
knee  bracing.  No  allowance  was  made  for  stiff- 
ening and  bracing  the  long  trusses  of  this  struc- 
ture during  construction. 

The  following  precautions,  if  observed,  will  pre- 
vent a  recurrence  of  such  a  collapse : 

1.  All  .long  trusses  shall  be  reinforced  with 
counter  and  knee  bracing. 

2.  No  truss  or  roof  member  shall  be  loaded 
until  the  truss  is  completely  bolted  and  all  pur- 
lins and  braces  connected. 

3.  In  the  case  of  light  trusses  having  no  pur- 
lins, temporary  struts  shall  be  securely  fastened 
to  the  top  and  bottom  before  the  truss  is  loaded. 

4.  Concentrated  loads  placed  during  construc- 
tion shall  in  no  case  exceed  3,000  pounds,  or  1,000 
feet  board  measure  of  lumber. 

5.  For  short  trusses  where  the  derrick  or  load- 
iup-  device  can  distribute  the  load  over  the  entire 
truss,  the  load  shall  not  exceed  the  total  amount 
of  the  roof  sheathing  supported  by  the  member  in 
the  finished  structure. 

6.  All  sheathing  shall  be  evenly  and  symmet- 
rically distributed  across  the  entire  truss  with 
not  more  than  one-third  of  the  load  in  the  middle 
of  the  truss. 

7.  For  long  trusses  where  the  derrick  or  load- 
ing device  cannot  reach  over  the  entire  truss,  the 
load  shall  be  distributed  across  the  middle  of  half 
the  truss  and  shall  not  exceed  two-thirds  of  the 
total  amount  of  the  roof  sheathing  supported  by 
the  member  in  the  finished  structure.  The  loads 
shall  at  all  times  be  symmetrically  placed. 

8.  All  loads  shall  be  evenly  spread  in  laying 
the  roofing  on  either  side  of  the  center  line  and 
unsynimetrical  loading  shall  be  avoided. 

9.  If  concentrated  loads  arc  required  after  the 
roofing  has  been  spread,  they  shall  be  placed  only 
over  the  posts  at  the  ends  of  the  trusses." 
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An  Economical  Municipal  Investment 

The  description  on  page  199  of  the  extensive 
water  main  system  and  its  construction  and  main- 
tenance faciHties  for  the  city  of  Detroit,  is  of 
especial  interest  as  illustrating  the  systematic  or- 
ganization and  abundant  equipment  provided  for 
the  extension,  maintenance  and  operation  at  a 
cost  of  more  than  $3,000,000  per  year  of  the  water 
distribution  in  a  large  city.  It  has  a  cost  of  ap- 
proximately $66  per  million  gallons  of  water  used. 

The  cost  is  undoubtedly  materially  reduced,  ef- 
ficiency increased  and  much  greater  promptness 
secured  by  the  provision  of  a  city  construction 
plant  containing  42  major  items  of  equipment  be- 
sides 22  pumps  and  pulsometers  and  75  automo- 
bile cars  and  trucks.  This  plant  saves  a  large 
sum  in  the  cost  of  trenching  and  backfilling,  grad- 
ing and  transportation  and,  being  available  night 
and  day,  is  much  more  reliable  than  the  increased 
number  of  laborers  that  would  be  necessary  to 
perform  the  same  work  with  less  equipment.  The 
systemization  of  operations  and  the  prompt  dis- 
covery of  breaks  and  leaks  and  their  elimination 
also  makes  for  ultimate  economv. 


Obviously  the  same  details  cannot  be  advan- 
tageously adopted  in  all  other  cities,  but  it  is  well 
worth  while  for  every  municipal  water  works  de- 
partment to  make  a  careful  survey  of  the  condi- 
tions, analyze  resources  and  requirements  and 
plan  for  a  comprehensive  installation  best  suited 
to  handle  all  major  operations  in  a  standard  man- 
ner and  with  a  maximum  of  improved  labor  sav- 
ing equipment. 


Remedies  for  Important  Erection  Dangers 

The  collapse  of  structural  steel  work  during 
erection  is  one  of  the  most  common  of  serious 
construction  accidents.  It  is  always  preventable 
and  no  matter  how  faulty  the  design  of  the  fin- 
ished structure  the  accidents  are  always  unneces- 
sary and  generally  due  to  gross  carelessness  or 
ignorance  in  field  operations. 

The  three  most  common  causes  are  the  lack  of 
sufficient  bracing;  inadequate  or  imperfect  fitting 
and  bolting;  and  improper  loading.  It  would  be 
impossible  for  most  steel  or  iron  structures  to 
collapse  as  a  whole  during  construction  if  they 
were  properly  X-braced. 

The  strength  of  a  truss  or  important  member 
may  be  greatly  reduced  by  badly  fitted  and  ad- 
justed splices  or  by  a  deficiencv  of  connection 
bolts. 

There  is  great  danger  in  imposing  heavy  loads 
before  the  structure  is  ready  to  receive  them,  even 
if  it  will  eventually  be  amply  strong  to  support 
them. 

There  is  still  more  danger  in  locating  heavy 
concentrated  loads  at  improper  points  and  espe- 
cially in  unsymmetrical  and  unbalanced  loadings 
as  by  the  accumulation  of  large  quantities  of 
building  material  in  temporary  positions. 

Excessive  strains  may  be  transmitted  from  der- 
ricks in  service  and  any  large  force  that  is  sud- 
denly or  violently  applied  has  a  greatly  increased 
destructive  effect. 

The  rules  given  on  page  202  for  roof  construc- 
tion are  good  as  far  as  they  go  and  should  always 
be  observed  besides  additional  ones,  according  to 
conditions. 

All  steel  structural  work  and  all  derrick  sys- 
tems, bracing  and  guys  should  be  carefully  in- 
spected night  and  morning  and  safety  precautions 
rigidly  maintained. 


Construction  Equipment  of  Universal  Utilities 

The  description  on  page  206  of  the  use  of  gal- 
lows frames  for  the  erection  of  girder  spans  is  a 
specific  Cfjusideration  of  an  appliance  very  com- 
mon in  the  special  work  of  bridge  erection  that  is 
thoroughly  applicable  to  a  great  number  of  con- 
struction purpose.  There  is  hardly  an  important 
piece  of  construction  work  but  that  requires  lift- 
ing, shifting,  or  handling  of  heavy  pieces  of  ma- 
chinery, large  stones,  castings,  or  other  weighty 
objects  often  in  places  or  under  conditions  where 
it  is  difficult  to  provide  derricks,  cranes  or  other 
mechanical  apparatus  for  that  purpose. 

In  a  large  number  of  such  cases  the  gallows  frame 
or  a  modification  thereof  can  be  economically  and 
conveniently  used.     Its  advantages  are  great  and  its 
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disadvantages  few.  It  is  a  simple  device ;  requires 
no  careful  design  or  proportioning.  With  a  few 
timbers,  ropes  and  pulleys  an  apparatus  can  be  made 
that  will  handle  very  heavy  and  bulkv  objects,  raise 
or  lower  them,  load  or  unload  them,  place  them  on 
rollers,  or  even  move  them  se\eral  feet  in  longi- 
tudinal or  transverse  directions  quickly  and  safely. 
The  gallows  frames  can  be  made  arid  erected  in  al- 
niost  any  situation  by  unskilled  labor,  using  uni- 
versal materials  that  have  full  sahage  value  after 
th.e  work  is  completed. 


Desirable  Cost  Accounting 

The  inclination  of  some  large  interests  to  violate 
Federal  laws  by  trust  and  price  fixing  combinations 
and  arbitrary  control  of  commercial  operations  has 
called  for  and  received  investigations,  and  penalties 
have  been  in  some  cases  imposed,  the  consideration 
of  which  have  raised  the  question  of  how  much  com- 
liination  and  co-ordination  is  permissible  in  account- 
ing systems. 

A  formal  inquiry  by  the  National  Chamlier  of 
Commerce  has  elicited  the  authorirative,  but  unoffi- 
cial opinion  published  on  page  201  that,  properly 
used,  uniform  forms  of  cost  accounting  are  not  only 
permissible,  but  desirable.  It  is,  of  course,  in  ac- 
cordance with  common  sense,  good  judgment,  and 


good  business,  that  contractors  engineers,  construc- 
tors, city  officials  and  others  interested  in  building 
and  engineering  construction  should  be  encouraged 
to  strive  for  improved  classification  of  costs  and 
for  the  adoption,  as  far  as  possible,  by  different  re- 
corders, of  a  uniform  system  of  accounting  that  will 
produce  comparable  results  in  diflerent  localities 
under  different  conditions  and  by  different  recorders. 
These  should  be  of  great  value  to  all  designers  and 
estimators  and  can  be  exchanged  and  disseminated 
through  technical  societies,  chambers  of  commerce, 
and  other  municipal  or  private  organizations  so  as 
to  benefit  the  public  at  large,  constructors  and  to 
the  general  advantage  of  the  art. 

It  would  be  well  for  the  different  organizations 
of  these  interests  as  well  as  for  the  technical  societies 
to  appoint  special  committees  to  investigate  and  re- 
port with  recommendations  of  action  to  secure  a 
code  of  standard  practice  in  classification,  and  unit 
costs  or  at  least  of  a  tentive  recommendation  that 
may  be  gradually  extended,  perfected  and  adopted. 

Such  a  system  should  of  course  be  prepared  on 
In-oad  lines*with  carefully  prepared  divisions,  defini- 
tions and  explanations  so  that  there  should  be  suffi- 
cient data  to  indicate  all  special  and  irregular  fea- 
tures and  enable  the  principal  results  to  be  reduced 
to  a  common  denominator. 


Concreting  Large  Stock 
Bins 


A  compound  spouting  installation  for  con- 
structing the  Frankhn  bins  for  the  Cam- 
bria Steel  Co.,  in  a  long,  restricted  area  by 
continuous  operations,  uninterrupted  by 
any  necessity  for  shifting  plant. 


The  construction  of  the  large  depressed  Frank- 
lin stock  bins  for  the  Cambria  Steel  Co.,  Johns- 
town, Pa.,  involved  distribution  over  the  work 
and  the  delivery  to  forms  of  approximately  8,000 
yards  of  concrete  that  was  handled  entirely  by 
gravity  with  a  system  of  hoisting  towers,  sus- 
pended chutes  and  revolving  chutes,  designed, 
fabricated  and  installed  by  the  Ransome  Con- 
crete Machinerjr  Co. 

This  system  eliminated  practically  all  hand 
work  and  the  use  of  cars,  industrial  tracks  or 
moveable  apparatus  and  permitted  the  concrete 
to  be  advantageously  mixed  at  the  fixed  central 
point  and  automatically  distributed  from  this 
point  as  required  to  an}-  part  of  the  work  with- 
out the  use  of  moving  equipment  other  than  the 
hoisting  buckets  and  swinging  chutes.  The  use 
of  rev(jiving  chutes  operated  by  gravity  and  eas- 
ily installed  derricks,  developed  great  flexibility 
and  wide  limits  for  the  application  of  the  cable 
suspended  and  counterbalanced  chutes.  The  fact 
that  at  the  derrick  the  chute  was  pivoted  to  the 
mast  and  at  both  ends  of  an  intermediate  trussed 
section  supported  on  a  balanced  cantilever,  made 
all  portions  of  the  area  commanded  easily  acces- 
sible,   permitting    the    discharge    to    be    rapidly 


shifted  from  point  to  point  and  to  be  moved  for- 
ward in  zig-zag  operations,  covering  the  entire 
areas  as  it  advanced. 

TOWER.  DERRICK  .\ND  CABLE  ARRANGEMENT 

The  aggregate  was  delivered  to  the  foot  of  a 
steel  hoisting  tower  A,  original!}'  140  feet  high, 
that  had  been  extended  by  a  height  of  40  feet ;  it 
was  mixed  in  a  Ransome  1-yard  machine,  con- 
tinuously hoisted  to  the  top  of  the  tower  A,  and 
dumped  into  a  hopper,  discharging  into  steel 
chute  350  feet  long,  suspended  from  a  cable  at- 
tached to  the  to])  of  tower  A  and  reaching  to  a 
point  near  the  bottom  of  tower  B,  where  the 
chute  delivered  through  a  receiving  hopper  to  a 
second  hoisting  bucket  of  36  cubic  feet  capacity, 
that  elevated  the  concrete  to  the  top  of  tower  B 
195  feet  high,  where  it  w-as  discharged  into  a  re- 
ceiving hopper,  or  to  an  intermediate  point  where 
it  was  discharged  into  another  receiving  hopper 
about  125  feet  abo\e  the  ground.  Both  tower 
hoppers  were,  however,  mounted  to  slide  ver- 
tically so  as  to  be  quickly  set  at  different  eleva- 
tions if  required. 

From  each  hojjper  on  tower  B  there  extended 
an  inclined  chute  suspended  from  a  cable  at- 
tached to  the  tower  a  few  feet  above  a  hopper 
and  at  the  tower  and  attached  to  the  guyed  top  of 
a  derrick  mast,  .\11  the  masts  were  located  so 
that  it  was  possible  to  swing  the  chutes  in  circu- 
lar arcs  commanding  a  wide  area,  even  larger 
than  was  required  for  the  work  in  progress. 

The  upper  chute  from  tower  B  had  a  maximum 
length  of  320  feet  and  the  lower  chute  a  length  of 
128  feet. 

COUNTERBALANCED    REVOLVING    CHUTES 

The  lower  ends  of  both  chutes  delivered  to  hop- 
pers attached  to  the  masts,  through  which  the 
concrete  was  discharged  into  chutes  that  re\olved 
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around  the  masts.  Each  of  these  chutes  was 
made  in  three  sections,  the  upper  end  of  the  first 
section  being  pivoted  to  the  mast  just  below  the 
hopper  and  the  lower  end  pivoted  to  an  interme- 
diate section  about  48  feet  long  supported  on  the 
top  chord  of  a  counterbalanced  cantilever  truss 
that  was  suspended  from  the  end  of  the  derrick 
boom. 

The  lower  section  32  feet  long,  of  the  revolving 
chute,  was  pivoted  to  the  end  of  the  intermediate 
section,  and  was  supported  at  the  bottom  on  the 
side  of  the  form  or  on  a  trestle  or  other  conve- 
nient bearing  near  the  point  where  the  concrete 
was  to  be  discharged.  A  similar  derrick  and  a 
three-part  revolving  chute  was  installed  at  about 
the  middle  point  of  the  cable  suspended  chute  de- 
livering concrete  from  tower  A  to  tower  B,  so 
that  concrete  could  be  diverted  from  this  chute  .to 
the  revolving  chute  below  that  commanded  all  of 
the  area  between  towers  A  and  B,  while  the  two 
revolving  chutes  first  mentioned  commanded  all 
of  the  area  between  tower  B  and  the  farther  ex- 
tremity of  the  work. 

The  continuous  line  chutes  were  all  made  in 
standard  sections  32  feet  long  and  those  sup- 
ported by  the  cables  were  suspended  from  it  with 
4-part  manila  tackles  32  feet  apart  on  centers,  at- 
tached to  trolley  hangers  clamped  to  the  cable. 

The  steel  tower  hoppers  of  40  feet  capacity, 
were  standard  Ransome  type,  suspended  by  3- 
part  tackles,  enabling  them  to  be  easily  adjusted 
for  any  required  height. 

The  entire  concrete  plant  required  for  its  ef- 
ficient operation  12  men,  including  those  at  the 


mixer,  and  exclusive  of  those  who  spread  the  con- 
crete after  it  was  deposited  in  the  forms.  The 
greatest  distance  from  the  concrete  mixer  at 
which  the  concrete  was  deposited  was  810  feet 
and  it  was  all  placed  at  or  below  ground  level. 

The  plant  had  an  estimated  capacity  of  40  yards 
per  hour,  limited  only  by  the  nominal  capacity  of 
the  mixer.  The  slope  of  the  chute  averaged  1  in 
3,  being  sufficient  to  assure  a  continuous  flow  of 
the  concrete  without  obstruction,  so  that  it  was 
not  ordinarily  necessary  for  attendants  to  scrape 
or  clean  the  chutes.  The  hoppers  were  provided 
with  gate  valves  at  which  attendants  were  sta- 
tioned to  cut  off  the  flow  temporarily  if  needed, 
and  to  regulate  it.  All  the  concrete  plant  was 
standard  Ransome  equipment,  easily  installed  and 
removed,  portable  for  use  for  general  construction 
operations  and  possessing  high  salvage  value  after 
completion  of  job. 

The  essential  feature  of  this  plant  was  the  loca- 
tion of  the  three  derricks  so  that  their  radius  of 
operation  covered  the  entire  length  of  the  work  to 
be  done  without  any  shifting  of  the  derricks  or  of 
the  cables  suspended  to  chutes. 

The  plant  once  set  up,  the  concreting  could 
take  place  continuously  without  any  stop  for  shift- 
ing chutes  or  changing  forms.  It  was  estimated 
that  11  days  of  continuous  pouring  would  com- 
plete the  job.  This  work  was  in  very  restricted 
quarters  between  a  line  of  blast  furnaces  on  one 
side  and  a  boiler  house  on  the  other  and  when 
work  had  once  been  commenced  it  had  to  be  car- 
ried through  in  the  shortest  possible  time. 


Ci*|iritou.rT  iw^f  1, 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles'and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also ;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Handle  and  Erect 

Girder  Spans  Without 

Special  Equipment— VI* 

With  gallows  frames. 

When  derricks,  derrick  cars  or  their  equivalent 
are  not  available  one  of  the  most  popular  means 
of  unloading,  loading  and  erecting  long  and  heavy 
girders  is  by  means  of  a  pair  of  gallows  frames, 
from  which  tackles  are  suspended  to  raise  and 
lower  the  girder  and  to  shift  it  if  necessary  a  few 
feet  longitudinally  or  transversely. 

The  principal  advantages  of  the  gallows  frames 
are  that  they  are  of  very  simple  design  and  easily, 
quickly  and  economically  constructed  from  al- 
most any  available  new  or  second  hand  timber ; 
that  they  are  very  strong  and  can  handle  large 
weights  safely;  that  they  can  be  given  great  stabil- 
ity; that  they  can  be  very  easily  and  quickly 
erected ;  readily  shifted  from  place  to  place ;  and 
can  easily  be  arranged  to  clear  all  obstructions 

*Part  I. — Transportation  to  site  and  erecting  by  steam 
protrusion    was    published   July   3. 

Part  II. — Erection  by  cribbing,  jacking,  rolling  and  skid- 
ding was  published  July  30. 

Part   III. — With   fixed   derricks   was   published  August   6. 

Part  IV. — With  locomotive  cranes,  derrick  cars  and 
wrecking    cars    was    published    August    13. 

Part  v.- — With  locomotive  cranes,  derrick  cars  and 
wrecking  cars,  was  published  August  20. 


and  to  avoid  any   interruption  of   traffic   or  ini- 
pedhnent  of  train  service. 

PRINCIPAL  FEATURES 

A  gallows  frame  consists  substantially  of  a 
horizontal  cap  supported  at  each  end  on  the  top 
of  a  vertical  post.  It  may  be  made  of  any  con- 
venient dimensions,  usually  from  10  to  3G  feet 
high  with  vertical  posts  from  5  to  30  feet  apart. 
The  vertical  posts  should  be  of  the  same  length 
at  both  ends,  cut  square,  and  the  transverse  part 
should  have  full  bearing  on  the  posts  and  "be  con- 
nected to  them  with  scabs  bolted  to  cap  and  posts. 
They  are  usually  made  out  of  square  timber,  6x6 
inches  and  upwards,  and  the  caps  should  be  knee- 
braced  to  the  posts.  If  extreme  clearance  through 
the  gallows  frame  is  required  the  caps  may  over- 
hang the  posts  and  have  the  braces  on  the  outside 
of  the  posts,  otherwise  it  is  better  to  put  the 
braces  on  the  inside  of  the  post,  thus  strengthen- 
ing the  cap  as  a  beam ;  continuing  the  braces  to  a 
point  at  or  near  the  center  of  the  cap  greatly  in- 
creases the  strength  of  the  latter.  A  pair  ,of 
gallows  frames  made  of  12  x  12-inch  timber 
throughout,  with  the  caps  knee-braced  near  the 
center  if  their  length  is  great,  or  made  with  two 
timbers,  one  on  top  of  the  other,  are  strong  enough 
to  handle  any  girder  that  is  likely  to  be  erected. 

Each  gallows  frame  should  be  secured  by  a  pair 
of  transverse  guys  in  opposite  directions  attached 
to  each  end  of  its  cap  and,  of  course,  properly 


ERECTING   PLATE   GIRDER  WITH    GALLOWS   FRAME 
SET   OBLIQUE    TO    BRIDGE  AXIS 


I'XLOADING,    FLEETING    AND    ERECTING    GIRDERS 
WITH    TRUSSED    GALLOWS    FRAMES 
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anchored  at  as  flat  an  angle  as  possible.  In  some 
cases  particularly  where  a  great  deal  of  work  is 
to  be  done  with  the  gallows  frame  in  the  same 
position  or  with  frequent  short  removals,  and  they 
are  not  too  far  apart,  they  may  be  connected  by 
longitudinal  timbers  and  bracing,  thus  forming  a 
rectangular  skeleton  tower  that  will  be  stable 
without  guys.  If  seated  on  soft  ground  the  lower 
ends  of  the  vertical  posts  should  rest  on  sills. 

Each  gallows  frame  must  be  provided  with  a 
tackle  suspended  from  any  point  of  the  cap  be- 
tween the  vertical  posts  and  operated  by  a  hand 
windlass  or  hoisting  engine. 

METHOD    OF    USE 

For  unloading  girders  from  railroad  cars  the 
gallows  frame  generally  should  have  both  hori- 
zontal and  vertical  clearance  for  trains  on  one, 
two  or  three  tracks,  as  may  be  required.  They 
are  generally  set  up  transverse  to  the  track  over 
which  they  operate,  but  if  clearance  is  limited  or 
if  necessary  for  any  other  reason,  they  may  be 
placed  with  their  caps  oblique  to  the  tracks  served. 

The  car  from  which  the  girder  is  loaded  is  run 
under  and  through  the  gallows  frames,  a  tackle 
from  each  gallows  frame  is  attached  to  the  near- 
est end  of  the  girder  and  operated  sufficiently  to 
lift  it  clear  of  the  car,  which  is  then  removed  and 
the  girder  can  be  lowered  directly  to  trucks  or 
rollers  underneath,  or  lowered  to  the  ground. 

Usually  the  gallows  frames  are  separated  by  a 
distance  slightly  less  than  the  length  of  the  girder 
so  that  both  ends  of  the  girder  project  slightly 
beyond  the  gallows  frames,  but  the  frames  may 
be  put  each  within  a  few  feet  of  the  center  of  the 
girder  on  opposite  sides  of  it,  or  they  may  be  a 
short  distance  beyond  the  end  of  the  girder  if  cir- 
cumstances require  it  or  the  girder  may  be  swung 
and  lowered  to  different  positions  relative  to  gal- 
lows frames  located  in  the  usual  manner  for  un- 
loading it. 

The  girder  may  be  shifted  longitudinally  in  the 
tackles  by  swinging  them  to  inclined  positions 
before  they  are  connected  to  the  girder  and  then 
slacking  off  on  one  tackle  as  the  other  tackle  is 
operated  when  the  girder  is  suspended  freely  in 
them. 


Similarly  the  girder  may  be  shifted  transversely 
by  swinging  it  in  the  tackles.  In  order  to  swing 
it  any  considerable  distance  either  longitudinally 
or  transversely,  one  or  two  additional  tackles  are 
required  and  the  operation  is  known  as  fleeting. 
A  girder  can  easily  be  fleeted  across  the  full  width 
between  the  vertical  post  of  a  gallows  frame  by 
means  of  two  pairs  of  tackles  both  suspended 
from  the  ends  of  the  caps  of  the  gallows  frames. 
Both  tackles  of  each  gallows  frame  being  attached 
to  the  girder  near  the  ends  and  set  up  tight  so  as 
to  suspend  the  girder,  one  tackle  is  slacked  off 
while  the  other  is  operated  and  pulls  the  girder 
across  the  full  width,  or  any  part  of  it,  of  the 
horizontal  opening  in  the  gallows  frame. 

Complete  single  track  railroad  spans  consisting 
of  a  pair  of  girders  with  their  cross  bracing,  can 
readily  be  set  on  flat  cars,  run  over  the  old 
bridge  to  required  position,  lifted  from  the  cars 
and  held  suspended  from  the  gallows  frames  while 
the  cars  are  run  off  from  the  old  bridge,  the  old 
spans  torn  down  and  removed,  and  the  bridge 
seats  adjusted  to  receive  the  new  spans  which  are 
lowered  to  place  on  them  without  moving  the 
gallows  frame. 

On  the  Chicago-Milwaukee  &  St.  Paul  Railroad, 
where  it  was  at  one  time  necessary  to  handle  all 
girder  spans  of  more  than  75  feet  with  gallows 
frames,  a  pair  of  40,000-pound  plate  girders  were 
erected  by  two  gallows  frames  in  45  minutes. 

A  wooden  Howe  truss  span  across  Walnifit 
creek,  Ohio,  was  replaced  by  a  steel  span  having 
two  91-foot  plate  girders,  9  feet  deep,  that  were 
unloaded  from  cars  at  the  site  by  a  gallows  frame 
with  four  tackles  at  each  end  which  held  the  gird- 
ers suspended  while  the  cars  were  removed,  the 
old  wooden  trusses  stayed  by  lateral  braces,  and 
the  old  floor  and  cross  bracing  removed,  permit- 
ting the  new  girders  to  be  lowered  to  position 
on  the  substructure,  a  new  floor  built  on  them 
and  trafific  resumed,  after  which  the  old  trusses 
were  removed  at  leisure. 

In  the  erection  of  a  new  bridge  with  heavy  plate 
girder  spans  supported  on  masonry  piers  and  abut- 
ments, the  girders  were  delivered  on  a  service 
track  laid  on  a  temporary  wooden  falsework  tres- 


ERECTIXG    COMPLETE    LATTICE    GIRDER    SPAN    AND    ERECTING    COMPLETE    PLATE    GIRDER    STAN    WITH 
REMOVING   OLD    SPAN    WITH    TWO    GALLOWS  FALSE -WORK    AND    TWO    DOUBLE-POST    GAL- 
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tie  buHt  between  the  piers  and  were  unloaded  by 
gallows  frames  seated  on  the  pier  tops.  The 
gallows  frames  were  of  special  construction  with 
outside  batter  posts  and  2-piece  caps  with  their 
ends  separated  about  4  feet  at  the  center  of  the 
gallows  frame  and  connected  by  a  top  sphce  tim- 
ber with  long  bolted  overlaps.  The  end  pieces  of 
the  cap  served  as  corbels,  supporting  the  heavy 
center  piece  of  the  cap  that  reached  a  little  beyond 
the  vertical  post  at  each  end,  and  was  thoroughly 
bolted  on  the  corbels.  The  girders  were  delivered 
in  pairs,  riveted  together  with  their  cross-pieces, 
making  complete  spans  that  were  handled  by  two 
heav}-  tackles  at  each  end  by  which  they  were 
lifted  from  the  cars  and  the  latter  removed,  after 
which  the  falsew'ork  also  was  removed  and  the 
girders  lowered  to  position  b}'  the  tackles. 

A  wooden  Howe  truss  bridge  in  Canada  was  re- 
placed by  a  pair  of  iron  latticed  girders  riveted 
to  gether  and  shipped  and  erected  as  a  unit.  The 
cars  bringing  the  new  span  were  run  over  the  old 
span  and  the  new  span  was  unloaded  by  two 
tackles  at  each  end  suspended  from  the  trussed 
caps  of  the  gallows  frames. 


ERECTING    9S-FOOT    SP.\X    AND    R.A^ZIXG    OLD    SP.A.X 

WITH  BRACED  AND  GUYED    GALLOWS  FRAMES, 

LOCOMOTIVE    AND    ANCHORED    TACKLES 

These  gallows  frames  were  trussed  on  the  out- 
side ol  the  vertical  post  and  each  was  equipped 
with  the  two  tackles  rove  with  the  same  line, 
each  end  of  which  was  carried  to  a  hoisting  en- 
gine drum,  thus  securing  equalized  strain  through- 
out the  entire  funicular  system. 

On  account  of  the  great  weight  of  the  span  it 
was  lifted  slightly  by  jackscrfews,  the  tackles  set 
up  tight  and  the  screws  removed,  leav'ing  the 
spans  suspended  from  the  gallows  frames  and 
permitting  the  withdrawal  of  the  cars.  The  trans- 
verse bracing  in  the  old  bridge  was  cut  away  and 
the  tackles,  anchored  at  the  lower  ends,  were  at- 
tached to  the  middle  of  the  top  chords  of  the  old 
trusses  and  their  lines  being  lead  through  snatch 
blocks  were  connected  to  a  bridle  made  fast  to  a 
locomotive  engine  that,  pulling  on  them,  over- 
turned the  old  trusses  and  dragged  them  along 
the  bed  of  the  stream,  where  they  were  dismem- 
bered at  leisure.  The  new  trusses  were  then  low- 
ered to  their  permanent  posUion  in  the  substruc- 
ture and  traffic  on  the  new  span  was  resumed  after 
an  fnterruption  of  only  6%  hours,  of  which  2  hours 
w^ere  required  to  swing  the  new  span  with  the 
gallows  frame,  one  hour  to  prepare  the  old  bridge, 
15  minutes  to  demolish  it  and  45  minutes  for  low- 
ering and  setting  the  new  spans. 


The  job  required  224  single  days'  work  per- 
formed by  a  gang  of  11  men  in  twenty-two  days 
when  the  mercury  was  40  degrees  below  zero.  The 
total  cost  of  the  work,  including  S14  for  fuel.  S40 
for  locomotive  rental,  and  S148  for  superintend- 
ent's salary,  was  only  $898,  equivalent  to  $22 
per  ton. 

To  Be  Coiitiinicd 


Sand-Clay  Roads  in  North  Carolina 

The  progressive  policy  of  road  building  and 
maintenance  in  North  Carolina  is  emphasized  bv 
the  recent  $50,000,000  bond  issue  and  by  $10,000'- 
000  worth  of  work  projected  for  the  current  year, 
much  of  which  will  be  sand-clay  road  construction 
and  fall  grading  on  lines  that  will  be  paved  with 
concrete  next  year. 

The  amount  and  rapidity  of  the  work  is  greatly 
increased  by  the  approach  toward  pre-war  con- 
ditions, which  have  reduced  prices  so  that  while 
$.60  per  yard  is  being  paid  for  some  road  grad- 
ing now  nearing  completion  only  $.30  is  paid  on 
new  contracts,  some  of  which,  however,  will  prob- 
ably show  a  loss  that  has  been  accepted  in  some  in- 
stances in  order  to  provide  work  for  large  num- 
bers of  idle  teams. 

In  this  state  the  sand-clay  roads  costing  about 
$4,500  per  mile,  are  surfaced  w^ith  naturally  mixed 
material,  which,  in  many  cases,  is  found  so  close 
to  the  road  that  it  may  be  handled  with  wheeled 
scrapers.  One  of  these  can  deliver  about  100 
cubic  yards  per  day  when  the  haul  is  not  more 
than  300  feet.  Above  1,000  feet  3  cents  a  yard  is 
allowed  for  overhaul.  The  sand-clay  is  spread  on 
the  road  surface  with  a  blade  grader  and 
crowned  about  12  inches.  J.  T.  Plott,  Greens- 
boro, has  contracts  in  several  counties  aggregat- 
ing 117  miles  on  which  he  employs  a  total  force 
of  more  than  300  mules. 


$7,366,314.20  Spent  for  Texas  Highways 

According  to  the  Texas  State  Highway  De- 
partment, 130  new  road  projects  have  been  com- 
pleted involving  1,106.1  miles  at  a  total  cost  of 
$7,366,314.20,  on  which  $1,312,258.85  State  Aid 
and  $1,794,335.14  Federal  Aid  was  paid.  Of  these 
roads  32.4  miles  were  paved  with  concrete,  142.5 
miles  with  bituminous  materials  and  607  miles 
with  gravel.  There  are  now-  under  construction 
192  projects  involving  2,300.8  miles  at  a  total  cost 
of  $26,955,348.03.  and  upon  which  sums  of  $9,260,- 
986.09  as  Federal  Aid  and  $2,296,217.61  as  state 
aid  have  been  granted. 

Of  these  projects,  83.7  miles  are  paved  with 
concrete  and  421  miles  with  bituminous  materials. 
Seventeen  other  projects  totaling  144.2  miles  are 
not  yet  under  contract.  Ten  additional  contem- 
plated projects  are  not  yet  approved,  while  sixty- 
five  more  have  been  approved  for  Federal  .A.id  to 
the  extent  of  $2,697,078.84  and  State  Aid  to  the 
amount  of  $1,208,740.52. 


September  10,  1921 


PUBLIC      WORKS 


20&- 


Recent  Legal  Decisions 


STREET   RAILWAY  COMPANY  MAY   BE  COMPELLED  TO 

PERFORM   CONTRACT  TO   BRING  THE  TRACKS  UP  TO 

CHANGED  GRADE  AND  PAY  EXPENSE  OF  PAVING 

In  a  suit  to  compel  a  street  railway  to  bring  its 
tracks  to  grade  and  complete  the  pavement  re- 
quired by  a  change  of  grade  at  street  intersection 
on  changing  from  an  earth  road  to  a  paved  street 
and  for  the  expense  caused  by  its  failure  to  do  so, 
the  Pennsylvania  Supreme  Court  holds,  Borough 
of  Sayre  v.  Waverly,  Sayre  &  Athens  Traction 
Co.,  113  Atl.  424,  that  equity  has  jurisdiction  to 
compel  a  street  railw^ay  company  to  specifically 
perform  its  contract  with  the  municipality  for  the 
making  of  street  improvements ;  and,  having  ob- 
tained jurisdiction  for  that  purpose,  it  will,  to  pre- 
vent a  multiplicity  of  suits,  grant  complete  relief 
by  ordering  such  company  to  pay  the  loss  its  fail- 
ure of  performance  caused  the  municipality.  The 
street  railway  company's  financial  embarrassment 
and  difficulty  in  procuring  material  and  labor 
were  held  to  constitute  no  legal  excuse  for  failure 
to  perform  its  contract ;  and  its  alleged  inabilit)' 
to  procure  new  rails  was  entirely  without  merit, 
as  the  city  offered  to  permit  the  company  to  use 
the  rails  then  in  place. 

As  the  street  crossings  affected  were  all  on  the 
ground  long  before  the  pavement  was  started,  and 
there  was  no  attempt  or  intention  of  establishing, 
abolishing,  relocating,  or  substantially  changing 
the  grade  of  any  crossing;  the  case  did  not  fall 
within  the  jurisdiction  of  the  Public  Service  Com- 
mission. "A  municipality  is  not  required  to  get 
the  consent  of  the  commission  before  it  can  i«Iake 
an  inconsequential  change  of  a  few  inches  in  the 
grade  of  its  existing  street  intersections,  rendered 
necessary  by  a  street  improvement,  although  there 
may  be  a  railway  track  upon  the  street  so  im- 
proved. This  is  especially  so  w^here.  as  here,  the 
railway  company  is  under  contract  to  conform 
the  grade  of  its  track  to  that  of  the  street  as  the 
municipality  may  establish  it." 


ZONING   ORDINANCE   HELD   NOT  AUTHORIZED   AS    NOT 
APPPLYING  TO  ALL  WITHIN   ZONE 

In  a  suit  b}'  a  village  to  restrain  the  erection 
of  a  public  garage  in  violation  of  a  zoning  ordi- 
nance forbidding  infringement  "without  a  special 
permit  to  be  granted  only  upon  resolution  of  the 
board  of  trustees  and  after  a  hearing,"  it  is  held. 
Village  of  South  Orange  v.  Heller,  New  Jersey 
Court  of  Chancery,  113  Atl.  697,  that  such  an  or- 
dinance is  invalid  under  New  Jei.^ey  P.  L.,  1920, 
p.  455,  the  power  delegated  to  municipalities  by 
that  statute  being  to  fix  zones  within  which  cer- 
tain supposedly  obnoxious  businesses  are  not  to 
be  carried  on  and  buildings  intended  for  these 
purposes  are  not  to  be  erected,  and  the  restric- 
tions imposed  are  to  be  uniform  and  obligatory 
upon  all  persons  and  property  alike  throughout 
the  zone.  The  discretionary  powers  reserved  to 
the  trustees  by  the  ordinance  to  give  to  one  and 
withhold  from  another  the  privilege  of  violating 
the  ordinance  is  not  conferred  bv  the  act. 


STATUTE      DECLARING      MUNICIPALITY     NOT     LIABLE 
FOR    FAILURE  TO    FURNISH    WATER   TO    EXTIN- 
GUISH   FIRE    HELD    VALID 

The  North  Carolina  Supreme  Court  holds, 
Mack  V.  Charlotte  City  Water  Works,  107  S.  E. 
244,  that  the  state  statute.  Section  2807,  C.  S., 
which  provides  in  part  as  follows :  "The  city 
may  .  .  .  maintain  its  own  light  and  water 
works  system  to  furnish  water  for  fire  and  other 
purposes,  and  light  to  the  city  and  its  citizens, 
but  shall  in  no  case  be  liable  for  damages  for  a 
failure  to  furnish  a  sufficient  supply  of  either 
water  or  light,"  is  well  within  the  legislative 
powers  to  the  extent  that  it  applies  to  "official 
acts,  governmental  in  character,  or  for  the  benefit 
of  the  public  generally."  and  under  this  statute 
a  municipality  is  not  liable  for  failure  to  furnish 
an  adequate  water  supply  to  extinguish  a  fire 
and  save  the  plaintiff's  building. 


MISSISSIPPI     ROAD    COMMISSIONERS    HELD     WITHOUT 
AUTHORITY    TO    LET   CONTRACTS    UNTIL    ENGI- 
NEER'S  REPORT   ADOPTED   AND   RATIFIED 

The  Mississippi  Supreme  Court  holds,  Ellis  v. 
Tillman,  88  So.  281,  that  the  provisions  of  Section 
5,  Chapter  176,  Laws  of  1914,  providing  for  the 
appointment  of  road  commissioners  and  requiring 
them  to  employ  a  competent  engineer  to  survey 
and  lay  out  such  road  or  roads  as  should  be  se- 
lected by  such  commissioners  to  be  constructed 
and  maintained,  and  making  it  the  duty  of  such 
engineer  to  make  an  estimate  of  the  cost  of  con- 
structing and  maintaining  such  highway  for  each 
separate  mile  covered  by  such  survey,  and  to  re- 
port the  survey  and  estimate  to  the  commission- 
ers before  contracts  are  let  for  the  construction, 
or  the  construction  and  maintenance  of  such 
roads,  are  mandatory,  and  until  such  survey  and 
estimate  have  been  filed  and  adopted  by  the  coni- 
mi.ssioners  and  ratified  by  the  board  of  super- 
visors, the  commissioners  are  without  authorit}" 
to  let  contracts  for  the  construction  of  such  roads. 


CITY    MUST    HAVE    NOTICE    OF    SUBSEQUENT    DEFECT 
AFTER    REPAIRING   DEPRESSION    IN    STREET 

A  city  cannot  be  charged  with  notice  of  a  de- 
fect in  a  street  caused  by  a  depression  which  has 
existed  only  a  few  hours  before  an  accident,  the 
excavation  not  having  been  made  by  the  city.  An 
excavation  was  made  under  a  license  issued  by  a 
city  to  a  plumber  for  the  purpose  of  making  a 
sewer  connection  for  a  new  building.  The  ex- 
cavation had  been  twice  fully  repaired  and  in- 
spected by  the  street  commissioner  on  the  morn- 
ing of  the  accident.  It  was  held,  Strang  v.  City 
of  Kenosha,  Wisconsin  Supreme  Court,  182  N. 
W.  741,  that  "in  order  to  charge  the  city,  notice 
of  the  defect  which  caused  the  injuries  must  be 
brought  home  to  it  in  some  way.  The  city,  hav- 
ing once  repaired  the  street  at  the  place  in  ques- 
tion, in  order  to  make  it  liable,  must  have  notice, 
actual  or  constructive,  of  a  subsequent  defect,  and 
a  reasonable  opportunity  to  repair." 
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seot  T-9— LEAGUE  OF  VIRGINIA 
MUNICIPALITIES.  Annual  conven- 
tion. Secretary,  L.  C.  urinstou, 
Portsmouth,    Va.  „,,„„<,t 

s„„*  12  17— NATIONAL  EXPOSI- 
TION OF  CHEMICAL  INDUSTRIES 
le^e'^nth  exposition.  Eighth  Coast 
Artillery  Armory.  Ne^v  ^ork  City 

«»„.  T>-i 7— NATIONAL  ASSOCIA- 
TiSn  of'  SANITARY  ENGINEERS. 
Evansville,    Ind.  „,^.„^     tmqtt 

c^««  12-26  —  AMERICAN  INSTI- 
TUTE of=^  MINING  AND  ME.TAL- 
LURGICAL  ENGINEERS.  Wilkes- 
barr**     Pa. 

«„1.     13  10— NEW    ENGLAND    WA- 
T#R    WORKS     ASSOCIATION.       39th 
I^n'ial'I^n'^ntion      Bridgeport   Conn 
Secretary.   Prank  J.   Glftord,   71S    ire 
mont  Temple,  Boston,  Mass. 

=  „.  iA.11^— ASSOCIATED  build- 
ing" c6^ra6tors  OF  ILLINOIS, 
lemi -annual    meeting.      Danville,    IlL 

K  ..♦  i«-21— ROADMASTBRS'  AND 
Mt!NTENAicE  OF  WAY  ASSOCIA- 
TION  OF  AMERICA.  Chicago,  II  . 
Se?r^tary.  P.  J.  McAndrews,  C.  &  N- 
W.    Ry.,    Sterling.    Ill- 

«-„«  19-23— INTERNATIONAL  aS- 
cjorfATION  OF  IN-DUSTRIAL  ACCI- 
SOCIATIO^    ui'     i  cOMMISSION- 

gl'^^Chi^^o"^  secretary.  ^Ethelbert 
Stewart,   U.    S.   Bureau   of   Labor   sta 
tistics     ™'°S^^°'_?-  iisOCIATION 
oITrO^-ANd's-^EEL    ENGINEERS. 
T  a    Salle    Hotel,    Chicago.    HI- 

Sept  22-24  -  NATIONAL  DRAIN- 
Je"cONGRESS.      St.    Paul,  Minn. 

Mrc-A•^^I-Hl^"l^---"g"  --- 

sept.  2G-3(>^ILLUMINAT1NG  EN- 
GINEERING SOCIETY.  Rochester. 
GINEi-Ki'  jj^g    Engineering   So- 

^ety:   Chicago   Section,   Chicago   with 

""lepr'bo-S.^-  NATIONAL     SAFETT 

*'°s'^"^     ao'day»''-NEW     YORK 
ELrCTRfcArEXP^O^ITION       Seven 

fy-first  Regiment  Armory,  New  York 
•^J^tober-IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO 
CIATION.  Seventth  annual  meeting, 
Omaha.  Neh.  Secretary  Jack  J.  Hin- 
man,  Jr.,  State  University.  Iowa  City. 

^*Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE  Lyons.  France.  „ 
^t  5-7-SOCIETY  OF  INDUS- 
TRIAL ENGINEERS,  National  con- 
vention.    Springfield.  Mass. 

Oct.  11-14— INTERNATIONAL  AS- 
SC^TION  OF  yiEE  ENGINEERS. 
Annual  Convention.  Atlanta.  Ga-  ti°- 
tel  Anslsy.  Secretary,  James  J-  Mul- 
cahey.     Municipal     Building.    Denver. 

°Oct  12-14— LEAGUE  OF  K.'^.Ts'SAS 
MUNICIPALITIES.  Annual  conven- 
tion Lawrence.  Kans.  secretary. 
John  G.  Stutz.  University  of  Kansas. 
Oct.  20-21— CITY  PAVING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia. 1317  Spruce  St..  Philadel- 
phia.    H.  E.  Hopkins. 

Oct.  20-21 — OHIO  STATE  CONFER- 
ENCE ON  CITY  PLANNING.  Annual 
conference.  Columbus.  Ohio.  Secre- 
tary-treasurer —  Charlotte  Rumbold. 
Chamber  of  Commerce  Building. 
Cleveland. 

Oct.  24-28 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMBNT^J. 
Aanual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll   Brown.  Valparaiso.   Ind. 

Oct.  .■»-!«•▼.  5— NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
BNGIKBERS.  Power  show  in  con- 
aection  with  INTERNATIONAL  TEX- 


TILE       EXPOSITION.  Mechanics 

Building.  Boston.  Mass.  Secretary. 
James     F.     Morgan.     Devonshire     St.. 

^Xov.°'34-16— CITY  MANAGERS  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr.,    Clarksburg,    W.   Va.         „,,„,  ,_ 

>ov.  14-lS— AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annua) 

meeting.     Now  York   City.       „,^-„_- 

\ov.  16-18  —  NATIONAL  MUNICI- 
PAL LEAGUE.  Chicago.  Secretary, 
H.  W.  Dodd,  261  Broadway,  New  York 
City. 


\«iSOCIATE2D    BUILDING    COSTIU*^C- 
TORS    OF    ILLINOIS 

It  was  decided  at  a  special  meeting 
of  the  executive  committee  of  the  As- 
sociated Building  Contractors  of  Illi- 
nois, held  on  July  18,  that  the  semi-an- 
nual meeting  of  the  association  be  held 
September  14  and  15  at  Danville,  111. 
Plans  were  made  for  a  two-day  session 
and  it  is  said  that  the  program  will  in- 
clude a  number  of  interesting  subjects, 
among  which  will  be  "Present  Building 
Costs  and  Conditions,'  "Rates  of  Wages 
as  Compared  with  Cost  of  Living," 
"What  Can  Be  Done  to  Encourage  and 
Stimulate  Construction  Work?"  "The 
Relationship  as  Between  the  Contractor 
and  the  Materialman."  "The  Compen- 
sation Law."  and  others. 


VSSOfl.\TION    OF   IRON   .*XD    STEEL 
ELECTRICAL    ENGINEERS 

At  the  fifteenth  annual  convention  of 
the  Association  of  Iron  and  Steel  Elec- 
trical Engineers  which  will  be  held  in 
Chicago  on  September  19-24,  papers  of 
particular  interest  will  be  presented. 
Special  stress  and  emphasis  will  be  given 
to  steel  mill  problems  and  steel  mming 
practices  in  papers  prepared  by  men 
who  ha\'e  devoted  years  to  the  study  and 
operation  of  electrical  application  and 
steel  making  processes.  Chairman  of 
the  following  committees  will  also  pre- 
sent papers  on  these  subjects;  Educa- 
tion, Standardization,  Safety  and  Elec- 
trical Development  in  Steel  Mills. 


CITY    PAVING    CONFERENCE 

A  meeting  for  the  discussion  of  city 
paving  will  be  held  in  Philadelphia,  Oc- 
tober 20th  and  21st,  1921,  under  the 
auspices  of  the  Engineers'  Qub  of 
Philadelphia,  with  the  co-operation  of 
the  Department  of  Public  Works,  Bu- 
reaus of  Highways  and  Surveys  of 
Philadelphia;  Civil  Engineering  Dept., 
L'niversitv  of  Pennsylvania;  Philadel- 
phia Chamber  of  Commerce ;  City  of 
Baltimore  Paving  Commission ;  De- 
partment of  Public  Works.  Borough  of 
Manhattan.  City  of  New  York. 

The  first  session.  Thursday,  Oct.  20, 
10  a.  m.,  to  12.  and  2  to  4  p.  m..  will 
be  devoted  to  .\dministrative  Problems 
of  Finance.  Regulation  of  the  Disturb- 
ance of  Pavements,  Regulation  of 
Loads  ;  Regulation  of  Trafiic  ;  The  Ob- 
ligation of  Railways,  Buses,  Commer- 
cial Vehicles  and  all  other  users  of  the 
street;  Records,  Traffic  Data,  Future 
Growth  and  Usage ;  Inspection  of  Re- 
pairs ;  Inspection  of  New  Work ;  The 
Desirability  of  Guarantees. 

8  p.  m.  to  10  p.  m. — Repairs  and 
Maintenance  Problems:  Agents  which 
destroy  pavements ;   Methods  of   repair 
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and  restoration;  Resurfacing  and  re- 
construction of  old  pavements ;  Main- 
taining boxes,  manhole  heads,  street 
railway  tracks,  etc.,  in  connection  with 
the   pavement. 

Oct.  21st,  10  a.  m.  to  12  noon — New 
Pavements :  Factors  upon  which  the 
necessity  for  new  pavement  are  deter- 
mined ;  The  types  of  city  paements ; 
Fators  determining  the  type  of  pave- 
ment to  be  used.  2  p.  m.  to  4  p.  m.— 
Foundations :  Sub-base,  kind,  charac- 
ter, utilization  of  the  existing  base; 
Preparatory  steps  to  laying  of  the  new 
pavement,  such  as  examination  of  ex- 
isting surface  and  sub-surface  struc- 
tures for  leaks,  replacements,  exten- 
sions and  additions ;  The  economical 
depth  of  new  foundations ;  The  proper 
construction  for  street  railway  tracks 
to  permit  of  efficient  paving  between 
the  rails,  between  the  tracks  and  ad- 
joining the  outside  rail. 

Evening — Subscription  Dinner  and 
Social  Meeting. 

There  will  be  two  principal  speakers 
for  each  session.  Their  papers  will  be 
prepared,  printed  and  distributed  as  far 
in  advance  of  the  meeting  as  possible. 
Synopses  of  these  papers  will  be  read, 
occupying  not  more  than  15  to  20  min- 
utes each.  Verbal  discussion  will  be 
limited  to  5  or  10  minutes  per  speaker; 
longer  discussions  to  be  written  and 
read  by  extracts.  The  complete  rec- 
ord of  the  sessions,  including  papers  and 
disussions,  both  verbal  and  written,  will 
be  published  in  the  Journal  of  the  En- 
gineers' Club  of  Philadelphia. 

INDUSTRIAL  RELATIONS   ASSOCIA- 
TION   OF    AMERICA 

The  annual  convention  of  the  Indus- 
trial Relations  Association  of  America 
will  be  held  at  the  Waldorf  Astoria  Ho- 
tel. New  York.  November  1  to  4.  The 
association  is  the  outgrowth  of  the  Na- 
tional Association  of  Employment  Man- 
agers formed  in  Rochester  in  1918. 

The  Industrial  Relations  Association 
will  hold  a  joint  session  on  November  4 
with  the  Academy  of  Political  Science 
in  connection  with  its  discussion  of  in- 
dustrial relations.  The  association's  ses- 
sions will  be  inaugurated  by  a  banquet 
at  the  Waldorf  on  the  night  of  Novem- 
ber 1.  E.  A.  Shay.  671  Broad  street, 
Newark,  N.  J.,  is  the  acting  executive 
secretarj'  of  the  Industrial  Relations  As- 
sociation. 


OHIO     STATE    ASSOCIATION     OF 
BUILDERS     EXCHANGES 

The  midsummer  conference  of  the 
Ohio  State  Association  of  Builders'  Ex- 
changes was  held  at  Cedar  Point,  Ohio, 
July  22.  The  meeting  was  presided  over 
by  President  James  J.  Dalzell,  of 
Youngstown,  and  delegates  were  pres- 
ent from  a  number  of  Ohio  cities  and 
from  Pittsburgh,  Pa.  At  this  meeting 
reports  were  read  by  officers  and  dele- 
gates, perhaps  the  most  important  of 
which  was  the  report  of  the  secretary 
on  the  conferences  held  in  conjunction 
with  other  state  associations  relative  to 
the  subject  of  "Taxation."  Several  res- 
olutions of  interest  were  adopted,  in- 
cluding one  approving  of  the  American 
Building  Exposition  in  Oeveland  the 
coming  winter,  one  to  investigate  freight 
rates  on  building  materials,  and  one  in- 
vestigating the  workmen's  compensation 
insurance  rates  for  the  purpose  of  lower- 
ing said  rates. 
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New  Appl] 


lances 

Describing  New  Machinery.  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


CHIPPE«  A    PIMI'S 

The  steady  stream,  deepwell  pumps 
manufactured  by  the  Chippewa  Pump 
Co.,  are  of  a  continuous  flow  plunger 
power  type  intended  to  meet  every  pos- 
sible pumping  condition  for  either  light 
or  heavy  duty  and  to  withstand  con- 
tinuous and  severe  usage.  In  this  pump 
the  even  rotating  motion  of  the  power 
shaft  is  converted  into  a  reciprocating 
motion,  applied  to  the  pump  piston  that 
moves  alternately  upward  at  even  in- 
tervals and  downward  by  quick  return 
strokes,  ".o  'bat  vhi'*  me  is  under  tl 
load  the  other  is  rapidly  returning  with- 
out load,  stops  and  starts  slowly  up- 
ward before  the  first  has  completed  its 
upward  movement. 

The   principal    element   of   the   pump 


includes  a  power  shaft  journaled  in 
fixed  bearings  and  having  mounted  on 
it  pinions  driving  large  crank  gears 
journaled  on  eccentric  pivotal  connec- 
tions. The  eccentric  link  encircles  the 
hub  of  the  crank  gear  and  holds  its 
teeth  in  mesh  with  driving  pinions. 

The  onnections  of  the  pitman  hanger 
to  the  crank  gear  are  diametrically  op- 
posite each  other  so  that  a  reciprocating 
motion  is  imparted  to  the  plunger  rods 
when  the  pitman  describes  an  elliptical 
path  with  the  long  axis  vertical  in  line 
with  the  reciprocating  parts.  The  ellipse 
is  irregular,  one  side  being  shorter  than 
the  other  to  provide  a  quicker  down- 
ward thrust  to  the  pump  rod  and  the 
longer  upstroke. 

VVhen  two  or  more  gear  units  are 
used,  the  strokes  are  made  to  overlap. 
The  successive  operation  of  the  two 
plungers,  whereby  one  picks  up  the 
flow  before  the  other  drops  it.  makes 
the  water  column  move  constantly  and 
uniformly,  and  avoids  a  great  loss  of 
strain  and  wear  of  parts  in  overcoming 
interrupted  motion  of  the  water  column. 

.Ml  Chippewa  Pumps  are  very  simple 
Ml  action  and  are  capable  of  taking 
water  from  wells  and  delivering  it  di- 
rectly to  stand  pipes  or  to  the  mains, 
thus  eliminating  wafer  hammer  and  vi- 
rations. 

Different  types  of  Chippewa  Pumps 
are  designed  to  meet  the  requirements 
of  suburban  residences,  small  munici- 
palities, and  for  heavy  duty  and  large 
capacity  and  deep  well  service  required 
for  municipalities,  pumping  stations, 
irrigation  projects  and  for  other  pur- 
poses. The  catalog  lists  pumps  with 
capacities  rated  from  .5.8  gallons  per 
minute  at  a  maximum  head  of  200  feet 
to  a  capacity  of  13.)  gallons  for  a  maxi- 
mum head  of  830  feet  or  of  800  gallons 
for  a  head  of  21.'j  feet. 

The  principal  advantages  claimed  by 
this  pump  include  constant  moving  water 


columns,  ability  to  discharge  directly  to 
the  mains  and  fire  hose,  non-fluctuating 
loads  on  pump  mechanism  and  on  prime 
mover,  elimination  of  dead  load,  mini- 
mum power  with  ma.ximum  efficiency, 
low  maintenance  cost,  accessibility,  con- 
tinuous even  suction,  silent  operation, 
and  entire  absence  of  water  hammer 
besides  several  other  valuable  features. 


XOHTHERIV     ROTARY    PUMPS 

The  Northern  rotary  pump,  manufac- 
tured by  the  Northern  Fire  Apparatus 
Co.,  will  deliver  from  10  per  cent  to  30 
per  cent  more  water  per  horsepower 
than  any  other  pump  manufactured. 

It  will  hold  a  29-inch  vacuum.  It  will 
deliver  50  per  cent  more  or  50  per  cent 
less  than  its  rated  capacity  without  vary- 
ing more  than  5  per  cent  in  efficiency. 
It  has  a  pressure  range  from  50  pounds 
to  500  pounds. 

It  can  be  equipped  with  a  positive  act- 
ing Sure  Relief  valve,  which  will  auto- 
matically by-pass  the  water  at  any  de- 
sired pressure. 

It  is  small,  compact,  rugged  and  prac- 
tically non-wearoutable. 


TRUSCOX    TUNNEL    LINER    PLATES 

The  steel  tunnel  liner  plates  manufac- 
tured by  the  Truscon  Steel  Co.,  are 
flanged  sections  of  light  pressed  steel 
plates  that,  bolted  together,  make  a  con- 
tinuous rigid  shell  carried  forward  in 
the  excavation  to  support  the  roof  and 
sides  a  considerable  distance  in  advance 
of  the  masonry. 

They  promote  safety,  convenience  and 
economy  and  expedite  the  work  which 
can  be  carried  on  either  with  bricks  or 
concrete.  The  same  company  manufac- 
tures a  large  variety  of  steel  forms,  in- 
cluding those  that  can  lie  used  in  con- 
nection with  the  liner  plates  for  the  inner 
surface  of  the  tunnel. 


STKADY    .STREAM    DEEP 
^VELL  rUMP 


TUNNEL    EXCAVATION    LINED    WITH    STEEL    PLATES 
AND  BRICK  IN^'ERT  LAID  ON  THEM 
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Al'STIX    CUBE    MIXER 

The  Austin  Machinery  Corp.,  Chi- 
cago, 111.,  is  distributing  an  attractive 
model  intended  to  demonstrate  graph- 
icalU"  the  mixing  action  taking  place  in 
the  Austin  Cube  Mixer,  when  in  op- 
eration. 

A  hollow  glass  cube,  2  inches  square, 
has  a  corked  opening  on  one  corner 
and  a  concave  depression  in  the  exter- 
ior surface  at  the  opposite  corner.  It 
contains  a  small  amount  of  red  sand 
and  a  black  bean,  and  is  accompanied 
by  a  little  bag  of  white  sand. 


When  the  contents  of  the  bag  are 
emptied  into  the  cube  and  the  latter 
is  recorked  and  revolved  between 
thumb  and  forefinger  applied  to  the 
cork  and  the  opposite  concavity,  the 
observer  can  easily  watch  the  mixing 
action  and  see  the  rapid  combination 
of  the  red  and  white  sand.  He  can 
also  note  the  kneading  action  indicated 
by  the  fact  that  the  black  bean  is  al- 
ternately covered  and  exposed,  coming 
to  the  surface  three  times  in  every 
complete  revolution  of  the  cube,  which 
turns  it  over  six  times  and  changes  the 
shape  of  the  mass  twelve  times  for 
every  revolution. 

The  operation  illustrates  the  same 
conditions  in  the  full  size  machine 
where  the  mixing  action  is  continuous 
and  the  full  batch  is  thrown  toward  the 
discharge  side  three  times  with  every 
one  of  the  54  to   144  revolutions  made 

per  minute.     

FOX    ROTARY    SNOW    BROOM 

The  Fox  Rotary  Snow  Broom  is  an 
attachment  that  can,  in  a  short  time, 
be  attached  to  the  F.  W.  D.  trucks  that, 
on  other  occasions  are  used  in  many 
states  for  dumping  and  other  purposes 
and  thus  can  be  available  for  snow  re- 
moval without  requiring  the  entire  ap- 
paratus to  be  constantly  held  in  stor- 
age for  emergency. 

The  broom  embodies  the  design  and 
improvements  developed  by  years  of 
experimenting  and   snow   removing   by 


practical  men,  combined  with  engineer- 
ing advice  that  has  produced  a  broom 
giving  results  claimed  to  be  even  in 
excess  of  the  anticipations  of  the  de- 
signer when  demonstrated  in  the  heavy 
snowstorms  of    February,   1921. 

It  is  of  sturdy  rigid  construction, 
easily  attached  to  the  truck  chassis, 
and  IS  equipped  with  a  50-h.p.  Wiscon- 
sin motor  with  speed  silent  chain 
drives  to  the  double  broom. 

The  broom  is  counter  balanced  so 
as  to  automatically  rise  when  it  en- 
counters obstructions,  and  is  provided 
with  a  sheet  steel  shield  to  prevent  the 
snow  from  being  thrown  on  the  side- 
walks. The  broom,  34  inches  in  diam- 
eter, will  clear  a  road  space  9  feet 
wide.  It  is  made  in  halves  clamped  to 
the  shaft  and  will  give  at  least  48 
hours'  constant  service. 

In  a  letter  from  County  Engineer 
Garwood  Ferguson,  the  writer  stated 
that  he  had  witnessed  demonstrations  of 
the  Fox  Rotary  Snow  Broom  and  be- 
lieves that  this  is  the  best  type  of  broom 
for  cleanmg  snow  from  highways  that 
he  had  ever  seen,  and  that  for  snow- 
falls from  8  to  12  inches  deep  there 
should  be  no  difficulty  in  cleaning  from 
50  to   75  miles   a  day. 


PERSONALS 


Finch,  Jeremiah  C.,  has  been  made 
secretary  of  the  New  York  State  High- 
way Commission,  Albany,  N.  Y. 

Hutson,  W.  F.,  is  now  district  engi- 
neer ot  the  Texas  State  Highway  De- 
partment at  Waco. 

Ross,  F.  E.,  has  been  appointed  city 
engineer  of  Jefferson  City,  Mo.  " 

Kendrick,  William,  has  been  ap- 
pointed director  of  the  new  advisory 
board  of  highway  research  of  the  Na- 
tional Research  Council. 

McDonald.  S.  P.,  has  been  appointed 
to  membership  on  the  Alabama  State 
Highway  Commission. 

Cate.  D.  R.,  is  now  assistant  engineer 
to  the  city  engineer  of  Sacramento,  Cal. 

Tempest,  J.  E.,  is  now  deputy  city 
engineer  in  charge  of  ,<;treet  work  of 
Sacramento.   Cal. 

Lyons,  Edward  L.,  has  been  appointed 
engineer  of  the  division  of  the  Bureau 
of  Surveys  of  Philadelphia. 

Barber,  William  C.,  has  resigned  as 
city  manager  of  Dayton,  Ohio. 

Cornelius,  Charles  E.,  has  taken  over 
his  father's  business  at  2139  Fulton  ave- 
nue,  Cincinnati,   Ohio. 

Froseth,  O.,  is  now  in  the  office  of  the 


chief  engineer  of  the  Illinois  Central 
Railroad,  Chicago,  111. 

Green,  George  G.,  has  been  appointed 
municipal  engineer  of  the  Canal  Zone. 

Horridge,  John,  has  been  appointed 
supervising  engineer  in  the  division  of 
street  cleaning,  department  of  public 
works,  Philadelphia,  Pa. 

Fallon,  Bernard  J.,  has  been  ap- 
pointed general  manager  of  the  Chicago 
elevated  railway  system. 

Smith,  Herschel  C.,  has  been  ap- 
pointed professor  of  highway  engineer- 
ing and  highway  transport  at  the  Uni- 
versity of  Michigan. 

Hinkley,  W.  O.,  is  now  engineer  with 
the  Stanley  Consolidated  Mines  of 
Idaho  Springs,  Colo.,  engaged  in  under- 
ground surveying  and  the  design  of 
small  structures. 

summa.  \  ictor  M.,  has  opened  an  of- 
fice in  St.  Louis,  Mo.,  for  the  practice 
of  general  consulting  engineering. 

Ward,  Robert  L,  E.,  has  been  made 
manager  of  the  office  of  Weiland  Engi- 
neering Co.,  in  Canon  City,  Colo. 

Trowbridge.  Frederick  J.,  has  opened 
an  office  in  Waterbury,  Conn.,  and  will 
practice  civil  engineering  and  surveying. 

Morrison.  Arthur  H.,  is  now  with  the 
Moulton  Engineering  Corporation,  Bos- 
ton, Mass. 

Baldwin,  E.  \\  .,  will  become  an  active 
member  of  the  Mid-West  Engineering 
Co.,   Coffeyville,  Kans. 

Andrews,  John  S.,  of  the  Ferro  Con- 
crete Co.,  Seattle,  Wash.,  died  July  17. 

Strobridge,  J.  H.,  died  July  27  in 
Hayward,  Cal.  He  was  constructing 
engineer  for  the  Pacific  and  Southern 
Pacific   Railroads. 

Wilt.  Josiah,  died  at  Bethlehem,  Pa., 
on  July  24. 

Gunn,  William  died  in  Winnipeg, 
Can.,  on  July  24  after  a  long  illness. 


GEORGE  H.  TEFFT 
George  H.  Tefft,  Secretary  of  the 
Clay  Products  Association,  Chicago, 
died  in  Philadelphia,  July  7,  and  was 
buried  at  his  old  home  in  Springfield. 
Mo.,  July  11.  Mr.  Tefft,  who  has 
long  been  very  prominent  in  the  Clay 
Products  interests  and  activities  had 
been  for  some  time  in  poor  health,  but 
nevertheless  attended  the  annual  meet- 
ing of  the  American  Society  for  Test- 
ing Materials,  at  Asbury  Park,  N.  J., 
last  June,  where  his  condition  becarrie 
much  worse,  indications  of  sleeping 
sickness  were  observed,  and  he  was  re- 
moved  to    Philadelphia   where   he   died. 


FOX  COUNTERBALANCED  ROTARY  SNO^A■  BROOM    AVITH  GIRDER  FRAME  MOUNTED 

ON   TRUCK  CHASSIS 
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Hell  Gate  Power  House  Tunnel  and 

Wharf 


Rectangular  concrete  discharge  tunnel  wall  and  river  piers  of  wharf  concreted 
under  water  on  rock  bottom.     Tunnel  floor,  roof  and  core  wall  concreted  in 
cofferdam  formed  by  river  wall.     Extensive  special  plant  installed  for  exca- 
vating submerged  rock  and  for  concreting  under  water. 


Construction  is  well  advanced  on  the  280,000 
K.  \V.  steam  power  plant  of  the  United  Electric 
Light  &  Power  Co.  on  the  west  bank  of  the  East 
river,  between  132d  and  I34th  streets,  New  York 
City,  from  which  it  is  expected  to  deliver  current 
during  the  early  winter.  The  principal  structures 
include  a  steel  and  masonrv  building  370  feet 
long,  parallel  to  the  river,  that  is  250  feet  wide 
and  120  feet  high  and  contains  the  turbine  and 
boiler     installation    and     the     initial     generating 


equipment,  of  which  only  one  half  the  ultimate 
installation  will  be  placed  at  present.  Adjacent 
to  the  boiler  room  is  the  105  x  212-foot  7-story 
electrical  gallery  building  and  between  the  main 
building  and  the  river  is  the  wharf  about  480 
feet  long  that  is  trapezoidal  in  plan  with  a  width 
varying  from  about  34  to  70  feet.  The  massive  con- 
crete tunnel  wall  serves  also  as  foundation  for  the 
river  wall  of  the  main  building  and  to  carry  the 
shore  side  of  the  wharf,  the  river  side  of  which 
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is  carried  on  12  long  and  narrow  piers  transverse 
to  the  shore  line  and  about  47  feet  in  extreme 
height.  The  paved  concrete  floor  of  the  wharf 
is  carried  on  steel  beams  and  girders  enclosed  in 
concrete  and  resting  on  the  piers  and  tunnel  walls. 

The  condensing  water  discharge  tunnel  runs 
underneath  the  operating  room  for  its  full  length 
and  is  parallel  to  the  front  wall  of  the  building 
except  at  the  upper  end  where  it  is  placed  at 
right  angles  and  continues  from  the  shore  line 
to  the  bulkhead  line  and  forms  the  outer  edge 
of  the  wharf,  and  at  the  .lower  end  where  it 
makes  an  oblique  angle  from  shoreline  to  bulk- 
head line.  The  regular  cross  section  is  11  feet  6 
inches  wide  and  15  feet  6  inches  high  inside  di- 
mensions, with  the  floor  10  feet  below  mean  low- 
water  level.  The  floor  slab,  concreted  on  the 
rock  bottom,  is  of  varying  thickness  up  to  about 
7  feet  maximum.    The  river  wall  is  16  feet  thick. 

In  the  river  wall,  which  is  virtually  a  sea  wall, 
there  are  imbedded  10  straight  cast  iron  intake  pipes 
27  feet  long,  making  an  angle  of  about  49  degrees 
with  the  horizontal  and  having  their  lower  ends 
clear  of  the  base  of  the  sea  wail  and  cut  off  in  a 
horizontal  plane  12  feet  below  low  water  level. 
The  corresponding  vertical  discharge  pipes,  42 
inches  in  diameter,  are  imbedded  completely  in 
concrete  and  the  lower  ends  make  right  angle 
long  radius  bends,  bringing  the  ends  of  the  pipe 
into  the  vertical  face  of  the  tunnel  wall.  The 
tunnel  may  be  oponed  at  both  ends  so  that  the  dis- 
charge tunnel  is  substantially  a  covered  canal 
with  the  upper  part  just  below  high  tide  level. 
The  openings  between  the  transverse  piers  that 
support  the  wharf  beyond  the  wall  are  closed  by 
vertical  screens  parallel  to  the  sea  wall  engaging 
recesses  in  the  piers  and  thus  making  a  large 
covered  intake  open  to  the  river  and  providing 
unlimited  condensing  water  supply  instead  of  re- 
stricting it  to  the  capacity  of  a  tunnel. 

DREDGING 

Over  the  entire  area  covered  by  the  wharf  and 
tunnel  the  bottom  consisted  of  a  Manhattan  schist 
stratification,  some  of  it  nearly  vertical,  covered 
with  from  oneto  three  feet  of  soft  and  hard  mud, 
and  water  having  a  maximum  depth  of  14  feet  at 
low   tide,   and   about   20   feet   at   high   tide,   with 


maximum  current  of  about  5  miles  per  hour.  The 
upper  part  of  the  rock  was  so  soft  and  decom- 
posed that  excavation  to  sound  rock  was  neces- 
sary over  the  entire  area  and  involved  the  re- 
moval of  about  25,000  yards  of  submerged  rock. 
Under  the  tunnel  and  an  adjacent  part  of  the 
wharf  the  rock  was  removed  to  an  approximate 
depth  of  about  14  feet  below  low  tide,  descending 
by  an  almost  vertical  drop  to  a  lower  level  where 
it  had  an  approximately  horizontal  surface  more 
than  33  feet  below  low  tide. 

CAISSONS 

The  sub-contract  for  dredging  was  awarded  to 
P.  Sanford  Ross,  Inc.,  who  installed  on  the  work 
two  dipper  dredges  with  buckets  of  6  yards  and 
3' J  yards  capacity,  respectively.  These  handled 
the  soft  material  and  the  rock  after  it  was  broken 
bv  blasting  and  by  the  rock  breaking  machine, 
which  had  a  16x  16-inch  solid  steel  chisel  about 
35  feet  long  installed  on  a  scow  and  operated  up 
and  down  with  a  churning  motion  that  was  very 
efficient  in  soft  and  decomposed  rock  where  it 
penetrated  several  feet. 

Harder  rock  was  drilled  with  3-inch  holes  sunk 
at  the  average  rate  of  about  30  feet  per  day  by  a 
single  drill  mounted  on  each  of  two  drill  boats. 
The  holes  were  loaded  in  the  usual  way  with 
dynamite  cartridges  inserted  through  casings  and 
after  the  charges  were  fired  the  broken  rock  was 
removed  by  the  dipper  dredges  that  delivered  it 
to  attendant  dumping  scows  that  were  towed 
out  to  sea  where  the  rock  was  disposed  of.  No 
pains  were  taken  to  secure  a  uniform  or  strictly 
level  surface  and  irregularities  were  preferred  in 
order  to  make  better  bonding  with  the  concrete. 

SECTIONAL,  CONSTRUCTION  OF  SEA  WALL, 

The  sea  wall  480  feet  long,  6  feet  wide  on  top 
and  12  feet  wide  at  the  bottom  has  an  extreme 
height  of  about  28  feet,  reaching  to  an  elevation 
of  about  18  feet  below  mean  low  water,  and  was 
built  in  sections  about  21  feet  long,  the  alternate 
sections  being  first  concreted  in  complete  forms 
after  which  the  intermediate  sections  were  con- 
creted between  them  and  joined  them  together  to 
make  a  continuous  wall. 

The  forms  12  feet  9  inches  long  inside,  were 
built  complete  on  shore  and  swung  to  position  by 
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the  derrick  traveler.  Each  form  was  made  with 
four  wooden  panels  having  3-inch  horizontal 
planks  spiked  to  6  x  10-inch  vertical  and  inclined 
outside  posts,  one  at  each  corner,  which  were 
reinforced  with  10-inch  channels  bolted  to  their 
outer  faces  to  give  added  stiffness  and  decrease 
bouyancy  so  that  they  would  sink  by  their  own 
weight  when  immersed.  The  ends  of  the  forms 
were  reinforced  by  an  intermediate  outside  6  x  10- 
inch  vertical  timber  12  feet  long  in  the  center  of 
the  panel,  and  by  three  horizontal  tie  rods  located 
6  feet,  12  feet,  and  17  feet  from  the  lower  edge, 
which  passed  through  the  corner  posts  and  were 
slightly  bent  to  take  bearing  against  the  outer 
surface  of  the  intermediate  stiffening  piece  and 
thus  developed  a  truss  action.  The  vertical  panel 
for  the  outer  face  and  the  inclined  panel  for  the 
inner  face  of  the  wall  were  stiffened  on  the  center 
line  with  a  4  .x  10-inch  \ertical  plank  and  a  15-inch 
channel  which  were  bolted  together  with  five  1- 
inch  horizontal  tie  rods,  passing  through  the  form. 
The  tie  rods  were  cut  a  little  short  of  the  width 
of  the  form  and  at  each  end  were  connected  by  a 
coupling  nut  to  a  )4-inch  nipple,  10  or  12  inches 
long,  that  projected  through  the  planking  and  the 
channel  and  engaged  nuts  and  washers  on  the 
outer  end.  When  the  forms  were  .stripped  the 
nipples  were  unscrewed  from  the  coupling  nuts, 
permitting  the  tie  rods  to  remain  permanently  en- 
gaged in  the  concrete. 

The  forms,  weighing  in  air  about  12  tons  each, 
were  placed  in  position  where  they  rested  on  the 
irregular  rocky  bottom.  They  were  inspected  by 
divers,  who  cleared  loose  materials  away  from  the 
bearing  if  necessary  and  nailed  short  vertical 
planks  on  the  outer  sides  of  the  forms  to  provide 


DUMPER   DREJIGE  DFT^TVERINO   EXC.\V.\TED, 
ROCK    TO     SCOW 

-sheeting  reaching  down  to  the  surface  of  the  rock 
and  held  in  position  by  sand  bags  carefully  piled 
around  them  to  close  the  larger  openings  and  give 
additional   stability. 

The  divers  then  entered  the  forms  and  cleared 
the  surface  of  the  rt)ck  with  a  water  jet  and  by 
loading  fragments  of  rock  into  buckets  operated 
by  the  derricks,  and  removed  mud,  etc.,  by  the 
suction  of  an  8-inch  centrifugal  pump. 

.■\fter  the  alternate  sections  of  the  sea  wall  were 
concreted  the  forms  were  unbolted  bv  divers  and 
the  closure  sections  of  the  wall  were  concreted. 

(To  Ro  rontinuprll 
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Concreting  the  Gansvoort-Schuylerville 

Road 


Contractor  quarries  and  crushes  stone  and  stores  more  than  5,000  yards  ready 
for  beginning  of  season.    Stone  delivered  over  industrial  track  to  aggregate 
bins  and  thence  trucked  to  mixer.    Total  force  of  130  men  do  heavy  grading 
and  average  300  feet  of  16-foot  concrete  pavement  per  day. 


There  is  under  construction  in  northern  New 
York  state,  along  and  near  the  west  bank  of  the 
fludson,  from  Gansvoort  to  Schuylerville,  and  in 
the  village  of  Schuj^erville,  a  concrete  road  total- 
ing 9.63  miles  in  length  which  contains  some  un- 
usual features  of  design  and  interesting  details  of 
construction  method. 

The  greater  part  of  this,  9.02  miles  in  length,  is 
being  built  by  MacArthur  Brothers  Company,  or 
New  York,  and  extends  just  to  the  village  boun- 
dary. It  is  16  feet  wide  on  tangents,  with  addi- 
tional width  on  curves,  and  is  being  built  for  the 
state.  It  is  continued  inside  the  village  by  a  pave- 
ment 24  feet  wide,  of  which  16  feet  is  paid  for  by 
the  state  and  the  remainder  by  the  village.  This 
totals  0.61  mile,  in  two  sections,  and  is  being 
built  by  F.  F.  Baker,  of  Mechanicsville,  as  con- 
tractor. 

THE  MACARTHUR  CONTRACT 

The  larger  contract  was  awarded  in  November, 
1919,  for  a  total  of  about  $331,000.  Some  rough 
grading  was  done  the  following  winter,  there  be- 
mg  considerable  cutting  and  filling,  one  cut  about 
15  feet  deep.  In  the  spring  of  1920  the  work  was 
organized  and  concreting  was  begun  in  June. 

The  contractor  opened  a  quarry  about  a  half  a 
mile  east  of  the  road  under  construction  (whicli 
runs  approximately  north  and  south),  and  about 
two  miles  south  of  the  northern  end.  About  500 
feet  from  the  quarry  two  jaw  crushers  were  estab- 
lished, fed  by  rock  brought  from  the  quarry  by 
industrial  cars.  The  crushers  discharged  directly 
by  gravity  into  other  industrial  cars,  or  into  a 
stock  pile  when  cars  were  not  being  loaded.  By 
the  end  of  last  season  there  had  been  accumulated 
a  surplus  of  about  5,200  cubic  yards  of  stone  which 
was  used  in  this  spring's  construction. 

In  going  from  the  crusher,  the  train  passed  sand 
bins,  where  sand  was  received,  and  a  little  farther 
on  the  cemt;nt  was  added  as  the  train  passed  the 
cement  shed.  Each  car  carried  two  buckets,  each 
of  which  received  a  measured  amount  of  stone 
and  sand  sufficient  for  one  4-bag  batch.  On  reach- 
ing the  mixer,  the  buckets  were  lifted  from  the 
cars  by  a  crane  attached  to  the  mixer  and  dumped 
into  the  charging  skip. 

TRANSPORTATION 

The  industrial  track  was  laid  to  the  road  and 
along  the  side  of  the  road  to  the  north  end  of  the 
line,  at  which  pavement  laying  was  begun.  Lay- 
ing was  continued  south  of  where  the  branch  to 
the  crusher  left  the  road  until  22,100  feet  had  been 
laid.    This  was  thought  to  be  the  limit  of  econom- 


ical use  of  the  industrial  railway,  and  bins  for 
stone  and  sand  were  built  here  and  the  industrial 
track  taken  up  and  laid  south  from  this  point — 
station  255.  The  ag:gregate  was  brought  to  the 
bins  by  trucks  running  over  the  new  pavement. 
At  the  bins  the  tracks  ran  up  onto  a  bank  along- 
side the  road  so  high  that  the  trucks  dumped  di- 
rectly into  the  bins.  The  trucks  were  furnished 
with  bodies  having  an  A  bottom  and  side  doors 
for  side  dumping.  This  method  of  operating  was 
continued  to  station  100,  when  the  use  of  indus- 
trial track  was  discontinued. 

There  is  either  cutting  or  filling  over  a  large 
percentage  of  the  length  of  the  road,  and  this  made 
it  difficult  to  lay  track  alongside  the  road,  and 
impracticable  to  locate  switches  less  than  1,000 
feet  apart.  This  made  continuous  operation  of 
the  mixer  impossible,  and  it  was  estimated  that  a 
third  of  its  time  was  lost  because  of  this. 

Moreover,  the  grades  w'ere  heavy,  some  of  those 
of  the  original  road  running  above  12  per  cent 
(although  7  per  cent  was  the  maximum  grade  of 
industrial  track)  and  the  finished  road  having  one 
grade  as  high  as  9  per  cent  for  a  continuous 
stretch  of  a  thousand  feet.  This  cut  down  the 
number  of  cars  the  dinkie  engines  could  haul  to 
six  or  occasionally  seven,  although  the  same  en- 
gines had  hauled  ten-car  trains  on  Pennsylvania 
road  work  done  by  these  contractors.  Three 
dinkies  were  used  and  about  30  cars  were  on  hand. 
Station  100  was  selected  as  the  point  for  discon- 
tinuing the  industrial  track  because  the  laying  of 
the  pavement  toward  the  south  had  to  be  stopped 
here,  the  road  south  of  this  point  sloping  down 
on  a  9  per  cent  grade,  which  was  too  steep  to 
economically  operate  the  industrial  haulage  sys- 
tem. 

The  laying  plant  and  gang  were  accordingly 
transferred  to  the  southern  end  of  the  contract  and 
started  north,  and  about  a  thousand  feet  of  this 
had  been  laid  at  the  time  the  writer  visited  the 
work.  The  stone  is  now  brought  by  rail  and  is 
hauled  to  the  work  from  a  siding  a  short  distance 
away  by  trucks.  Sand  also  is  hauled  by  trucks, 
from  banks  along  the  road  where  it  is  dug  by  the 
contractor.  The  aggregate  is  dumped  on  the  right 
of  way  and  loaded  into  the  charging  skip  b)' 
wheelbarrows.  The  cement  used  is  made  in  Glens 
Falls,  about  twenty  miles  away,  and  is  brought  to 
the  work  directly  by  truck. 

CONSTRUCTION  OPERATIONS 

A  Lakewood  finisher  had  been  used  on  most  of 
the  work ;  but  most  of  that  done  rccentlv  has  been 
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on  curves,  where  the  extra  width  (as  much  as  six 
feet  in  some  cases)  made  a  pavement  too  wide  for 
the  finisher ;  and  moreover  on  the  curves  the  sur- 
face had  a  straight  cross-section  instead  of 
crowned  as  on  tangents.  On  the  curves,  there- 
fore, hand  finishing  was  employed,  using  a  tamp- 
ing template  and  belt,  followed  by  drawing  a  rat- 
tan broom  across  the  pavement  to  roughen  it. 

The  concrete  is  being  mixed  by  a  "Milwaukee" 
4-bag  mixer,  which  turns  out  a  batch  in  an  average 
of  3  minutes,  more  than  one  minute  of  which  is 
due  to  the  bucket  on  the  broom  holding  only  half 
a  batch  and  having  to  make  two  trips.  Moving 
the  mixer  at  intervals  requires  about  two  minutes. 
Water  is  furnished  through  a  two-mch  pipe  by  a 
"Domestic"  gasoline  pump  drawing  water  from  a 
pond. 

The  force  consists  of  about  14  men  on  the  wheel- 
barrows, an  operator  and  a  fireman  on  the  mixer, 
2  spreading,  2  tamping,  2  finishing,  1  cement  man, 
and  5  to  8  others  collecting  cement  bags,  setting 
forms,  grading,  water  boy  and  handy  men,  a  total 
of  about  31.  This  gang  is  averaging  about  300 
feet  a  day. 

In  addition,  there  are  grading  gangs,  at  which 
work  about  80  men  are  just  about  kept  ahead  of 
the  concreting  gang.  Three  Fordson  and  two  In- 
ternational tractors  are  used  for  hauling  plows, 
Maney  wheel  scrapers  and  for  other  purposes. 
There  is  considerable  shale  rock  along  the  route, 
which  cannot  be  broken  up  readily  by  blasting  but 
is  very  hard  for  picking.  The  total  number  of 
men  employed  on  the  contract  runs  about  130. 
Common  labor  is  paid  30  to  40  cents  per  hour  and 
works  ten  hours  a  day.  Ten  trucks  are  used,  hired 
from  local  owners.  The  subgrade  is  rolled  with  a 
Charles  Loudenecker  road  roller. 

The  road  is  given  7-foot  shoulders  made  of  soil 
only,  on  each  side.  In  cuts,  longitudinal  drains 
are  laid  outside  the  shoulders,  6-inch  porous  tile 
being  used  in  trenches  2  feet  deep  and  filled  with 
broken  stone.  From  these  side-drains  6-inch  di- 
asTonal  drains  at  50-foot  intervals  run  in  alternate- 
ly from  the  opposite  sides. 

Expansion  joints  are  placed  at  intervals  of  35 
feet,  solid  expansion  material  being  used.  Re- 
inforcement is  placed  at  mid-depth,  weighing  0.25 
pound  per  square  foot  of  pavement. 

One  day  after  completion,  the  pavement  is  cov- 
ered with  two  inches  of  dirt  thrown  on  from  the 
sides  and  kept  wet  for  ten  days. 

Guy  Ripley  is  manager  of  the  job  for  the  con- 
tractors and  Thomas  Farrell  is  superintendent. 
D.  P.  Rookan  is  engineer  in  charge  for  the  state. 

THE  BAKER   CONTRACT 

Owing  to  the  width  of  the  pavement  in  the  vil- 
lage— 24  feet,  with  a  4-foot  shoulder  on  each  side 
— it  was  thought  impracticable  to  finish  this  in  one 
strip,  and  it  is  being  made  in  two  12-foot  strips. 
A  new  feature  is  the  longitudinal  joint  which  is 
made  with  longitudinal  corrugations,  by  placing 
against  the  middle  form  strips  of  corrugated  28- 
gauge  steel  6  inches  wide. 

The  reinforcement  is  heavier  than  on  the  other 
contract,  being  0.3  pound  per  square  foot.  In 
addition,  there  is  placed  at  each  expansion  joint 


(which  joints  are  placed  60  feet  apart)  a  steel 
rod  %-inch  diatneter  set  6  inches  back  from  the 
joint  in  each  direction,  the  rod  having  each  end 
turned  back  so  as  to  lie  6  inches  in  from  the  side 
of  the  slab  for  a  length  of  four  feet.  These  rods 
weigh  0.85  pound  per  lineal  foot. 

The  concPete  is  made  of  6-inch  uniform  thick- 
ness with  a  3-inch  parabolic  crown.  It  is  finished 
off  with  a  tamping  template  with  plow  handles  on 
each  end ;  rolled,  and  finally  roughened  with  .t 
broom. 

This  contractor  uses  a  Jaeger  2-bag  mixer  which 
he  has  mounted  on  a  light,  low  truck  and  pro- 
vided with  a  chute.  With  this  he  averages  230 
feet  of  12-foot  pavement'a  day,  varying  from  200 
to  250.    The  gang  includes  10  wheeling  aggregate, 

1  operator,  1  cement  man,  3  men  placing  concrete, 

2  finishers,  a  handy  man,  and  a  foreman. 
Before  concreting,  an  average  of  nearly  a  foot  of 

old  macadam  was  removed,  about  2,700  cubic 
yards  in  all  having  been  removed  from  the  0.61 
mile.  The  subgrade  is  left  undisturbed,  the  con- 
crete being  laid  directly  on  the  old  macadam  left 
in.  Included  in  the  contract  was  some  16-inch 
storm  sewer  with  drop  inlets  at  street  corners. 

F.  Ray  Williams  is  engineer  in  charge  of  this 
contract  for  the  state. 


Pennsylvania  Highways   Depend   Upon  Con- 
stitutional Amendment 

At  the  coming  primaries  in  Pennsylvania  the 
voters  are  to  adopt  or  defeat  proposal  for  a  con- 
stitutional convention,  the  purpose  of  which  is  to 
adopt  a  section  authorizing  the  state  to  incur  an 
indebtedness  up  to  $150,000,000  for  highways  and 
up  to  $25,000,000  for  forest  purposes ;  no  debt  for 
highway  purposes  to  be  created,  however,  with- 
out the  consent  of  two-thirds  of  each  house  of  the 
general  assembly  and  that  of  a  majority  of  the 
electors  of  the  commonwealth  voting  on  the  ques- 
tion. 

The  last  of  the  $50,000,000  bond  issue  author- 
ized in  1918  will  be  expended  by  the  end  of  1922, 
and  from  that  time  on  the  department  will  be  de- 
pendent upon  legislative  appropriations,  which 
are  becoming  more  difficult  to  get  with  each  suc- 
ceeding session.  A  constitutional  amendment 
was  passed  by  the  1921  assembly  for  an  additional 
$15,000,000  for  highway  construction,  but  unless 
a  constitutional  convention  is  held  it  will  be  neces- 
sary that  this  amendment  be  passed  again  by  the 
1923  assembly  and  then  ratified  by  the  electors  in 
1924,  thus  postponing  until  1925  the  availability 
of  any  money  so  provided  for.  With  the  proposed 
change  in  the  constitution,  an  additional  $50,000,- 
000  bond  issue  could  be  made  available  by  one 
vote  of  the  assembly  and  ratification  of  the  people, 
which  would  make  the  monej-  available  in  1923  or 
1924,  thus  reducing  to  one  .or  two  years  the  lapse 
in  intensive  construction  which  would  otherwise 
extend  over  fhree  years. 

Highway  Cotnmissioner  Sadler  states  that  it 
will  require  approximately  1,000  tniles  of  highway 
or  $50,000,000  of  money,  after  the  expenditure  of 
the  present  available  funds,  to  complete  the  pri- 
mary road  system  of  the  state. 
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Yarhola  Pipe  Line 


Installation  of  558  miles  of  6  and  10-inch 
screwed  pipe  with  river  crossing  and  tele- 
phone systems.  Ditching  60  per  cent  exe- 
cuted by  machines.  Mississippi  river  cross- 
ing 3,000  feet  long  laid  by  derrick  boat. 
Pipe  bent  to  profile  and  joints  screwed  by 
traveling  machines.  Pipe  tested  by  850 
pounds  pressure. 


The  Yarhola  pipe  line,  Sanderson  &  Porter,  New 
York,  engineers  and  contractors,  was  designed  and 
built  for  the  Ro.xana  Petroleum  Co.  for  the  trans- 
portation of  oil  from  Healdton  oil  field  in  south 
central  Oklahoma  130  miles  to  a  refinery  at  Gushing, 
Oklahoma  and  thence  about  428  miles  to  the  Wood 
River  refinery  at  St.  Louis. 

It  comprises  a  total  of  abotit  130  miles  of  G  inch 
and  428  miles  of  10  inch  earth,  covered  steel  pipe 
with  screw  joints  laid  to  the  natui-al  profile  of  the 
straight  line  route  and  the  St.  Louis  division  is 
equipped  with  five  intermediate  stations,  each  with 
pumping  installations  and  having  a  capacity  for  a 
daily  delivery  of  24,000  barrels  of  oil  against  a  pres- 
sure head  of  800  pounds. 

The  ()-inch  line  from  the  Healdton  oil  field  to 
Gushing  has  a  daily  capacity  of  12,000  barrels,  and 
its  construction  was  commenced  in  May,  1916.  The 
general  features  and  construction  methods  adopted 
for  building  it  corresponded  essentially  to  those  of 
the  10-inch  line  428  miles  long  from  Gushing  to  St. 
Louis,  the  construction  of  which  is  here  described. 

The  building  of  the  line  involved  the  hauling  of 
C9.000  tons  of  material  an  average  distance  of  8.8.5 
miles  and  a  maximum  distance  of  21  miles.  Besides 
the  laying  of  the  pipe  line  the  contract  included  the 
construction  of  the  pumping  stations  and  the  instal- 
lation of  their  mechanical  equipment  with  Diesel  oil 
engines  of  6,000  h.p.  total  capacity  that  were  made 
in  America.  That  the  work  was  rapidly  and  suc- 
cessfully completed  under  adverse  conditions  reflects 
credit  on  the  ability  and  resources  of  the  engineers 
and  contractors  and  of  the  manufacturers.  The  Allis- 
Chalmers  Mfg.  Co.,  who  supplied  the  engines  and 
the  12,000  barrel  pumps ;  the  National  Transit  Pump 
it  Machine  Go.  who  supplied  the  8.000-barrel  pumps ; 
the  Youngstown  Sheet  &  Tube  Co.  who  supplied 
the  line  pipes;  the  Crane  Go.  who  supplied  the  steel 
valves  and  fittings  and  Henry  J.  Brandt,  of  San 
Francisco,  who  did  the  hauling. 

ACQUIRING  RKaiT  OF  WAY 

Although  condemnation  proceedings  are  provided 
for  by  the  laws  of  Oklahoma,  they  were  not  re- 
sorted to  in  this  case,  and  the  right  of  way,  20  ft. 
wide  for  the  full  length  of  the  line,  was  acquired 
wholly  by  easements  purchased  from  the  property 
holders.  A  paper  location  of  the  line  from  terminal 
to  terminal  was  made  on  strip  maps  compiled  from 
existing  government  maps,  surveys  and  other  sources 
and  showing  roads,  railroads,  government  sections, 
sub-divisions  and  some  other  data.  These  indicated 
the  most  convenient  unloading  points  and  highways 
for  delivering  and  hauling  materials  and  showed 
river  crossings  and  principal  elements  of  topography, 


verified  and  extended  by  a  reconnaissance  made  in 
advance  of  the  survey. 

The  survey  was  run  providing  stations  and  field 
notes  with  special  reference  to  highways  and  to  lo- 
cations of  corners  of  governmen:  subdivisions  and 
permanent  reference  marks,  all  of  v.hich  were  care- 
fully platted  on  the  strip  map  with  the  final  location 
of  the  lines. 

The  entire  strip  map  was  divided  into  short  sec- 
tions, and  plats  of  each,  showing  the  location  and 
sub-divisions,  were  furnished  to  the  right-of-way 
men  who  were  specially  selected  for  their  skill,  abil- 
ity and  experience  in  this  work.  They  commenced 
operations  by  investigations  in  the  recorder's  offices 
where  they  made  pencil  abstracts  of  all  desirable 
data  regarding  the  land  crossed,  additional  sub-divi- 
sions from  sales  and  transfers,  and  secured  the 
names  of  all  the  owners  and  the  facts  concerning 
mortgages,  leases  and  other  interests  involved  in  the 
property. 

Provided  with  these  data,  the  twelve  experts  were 
engaged  for  a  year  in  procuring  the  3,000  necessary 
easements  and  about  6,000  other  documents  required 
to  establish  the  right  of  way  at  a  cost  about  equal  to 
the  sum  actually  devoted  to  the  purchase  of  the  ease- 
ments from  the  property  holders.  All  of  this  work 
was  completed  in  advance  of  field  construction  and 
provided  merely  for  the  right  of  installation  and  of 
ingress  and  egress  for  maintenance,  without  includ- 
ing any  property  rights. 

TELEPHONE   AND   CLEARING   GANGS 

In  order  that  all  construction  parties  should  at 
all  times  be  in  communication  with  the  head  office,  a 
telephone  line  was  installed  in  advance  of  all  other 
field  construction.  In  general  this  line  was  estab- 
lished on  the  right  of  way,  but  in  some  cases  where 
this  was  impracticable  it  was  necessary  to  make  de- 
tours so  that  the  total  length  of  the  telephone  line 
v;as  approximately  650  miles,  from  the  oil  field  to 
St.  Louis. 

Northern  cedar  poles  20  ft.  long  were  delivered 
and  placed  1-50  ft.  apart  on  the  right  of  way  by  the 
contractor  who  hauled  the  pipes.  The  poles,  with 
brackets  and  insulators  attached,  were  raised  by  hand 
by  two  pole  gangs  of  about  ten  men  each,  that  dug 
holes  3  feet  deep  and  just  large  enough  to  receive 
the  butts  of  the  poles  which  were  from  12  to  16 
inches  in  diameter. 

In  earth,  the  holes  were  made  in  the  ordinary  way 
with  crowbars  and  spoon  shovels  but  where  blast- 
ing was  required,  holes  were  drilled  with  jack- 
hammers  operated  with  air  from  portable  Chicago 
Pneumatic  Tool  Company's  gasoline  driven  com- 
pressors, two  of  which  were  provided  for  the  work. 
Blasting  was  done  with  60  per  cent,  dynamite. 

The  pole  gang  also  did  the  small  amount  of  grad- 
ing necessary  for  trimming  the  very  steep  sides  of 
ravines  and  providing  practical  ingress  and  egress  to 
highways.  No  other  grading  was  required  because 
the  pipe  was  laid  parallel  with  the  surface  of  the 
ground,  as  elevations  or  depressions  do  not  influence 
the  pumping  of  the  oil  through  the  finished  line. 

The  pole  men  were  followed  by  ten-men  gangs  of 
wire  stringers  who  under  favorable  circinnstances 
advanced  3  miles  per  day,  installing  the  wire,  and 
guying  and  anchoring  the  angle  poles. 
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The  telephone  crews  were  followed  by  the  four 
clearing-  crews,  each  having  a  party  of  six  to  twelve 
men  equipped  with  axes  that  cut  the  timber,  burned 
the  refuse,  and  removed  the  stumps  by  blasting  with 
40  per  cent  dynamite  wherever  this  work  was  done 
by  the  contractor.  Preferably  arrangements  were 
made  with  the  owners  or  occupants  of  the  land  to 
clear  the  right  of  way,  generally  accepting  the  timber 
on  it  for  payment  or  part  payment  of  their  services. 

DEXIVERY   OF    PIPE 

The  427.79  miles  of  10-inch  pipe,  plus  the  ma- 
chinery and  materials  for  the  stations  had  a  total 
weight  of  approximately  70,000  tons,  which  was  de- 
livered from  the  railroad  to  destination,  an  average' 
haul  of  about  9  miles  over  dirt  roads  that  were  gen- 
erally poorly  graded  and  surfaced.  The  longest  haul 
was  21  miles,  the  pipes  being  transported  on  pairs  of 
wagons  drawn  by  eight  or  more  mules  or  horses  pul- 
ling an  average  load  of  1,500  pounds  per  animal. 

The  sizes  of  the  loads  were  decreased  and  the  dif- 
ficulties increased  by  the  fact  that  most  of  the 
streams  too  large  for  culverts  were  without  bridges 
and  had  to  be  forded,  and  the  existing  culverts  were 
in  such  poor  condition  that  they  very  generally 
required  repairs  by  the  hauling  contractor  H.  J. 
Brandt,  San  Francisco.  Care  was  taken  to  deliver 
all  pipe  lengths,  with  their  couplings  attached  to 
the  east  ends  and  to  distribute  them  accurately,  end 
to  end  on  the  right  of  way  close  tv)  the  alignment  so 
that  they  required  no  longitudinal  transfer  and  the 
minimum  transverse  movements  for  installation. 

DITCHING 

The  pipe  was  laid  in  a  ditch  about  2S  inches  deep 
and  24  inches  wide,  about  25  per  cent  of  which  was 
located  in  rock  that  was  drilled  and  blasted.  The 
remainder  was  chiefly  through  cultivated  and  pas- 
ture land  where  about  15  per  cent  of  the  total  amount 
was  in  hilly  or  rocky  localities  and  the  ditch  was 
dug  by  hand.  The  remainder,  amounting  to  about 
00  per  cent  of  the  entire  line,  was  excavated  by  two 
self-propelling  Buckeye  ditchers  of  the  caterpillar 
type  and  equipped  with  electric  headlights  for  night 
work. 

These  machines  were  provided  with  extra  wide 
<^ig?in&  wheels  of  comparatively  small  diameter; 
operated  by  three  men  they  were  each  capable  of 
digging  about  2  miles  of  trench  per  day  under  fa- 
vorable conditions. 

All  of  the  spoil  was  deposited  alongside  the  trench 
and  after  the  pipe  was  laid,  backfilling  was  accomp- 
lished by  teams  and  .special  scrapers  depositing  the 
material  in  the  trench  without  tamping  or  com- 
pressing. 

SUBMERGED   TELEPHGNl'.    LINE 

A  telephone  line  was  carried  across  the  Mississippi 
River  in  an  armored  cable  3,000  feet  long,  weigh- 
ing 1.3,400  pounds  and  supplied  by  the  Western 
Electric  Co.  The  cable  was  wound  on  a  large 
reel  mounted  on  the  deck  of  a  barge  that 
was  towed  across  the  river  allowing  the  cable  to 
unwind  and  sink  to  the  bottom  as  it  advanced.  At 
intervals  of  about  75  feet  anchors  consisting  of 
about  300  pounds  of  scrap  iron  were  attached  to 
the  cable  by  galvanized  wire  bridles  5O  feet  long 
and  prevented  the  cable  from  being  swept  down 
stream  as  it  was  laid,  also  maintaining  it  in  posi- 


tion on  the  bottom  until  it  had  settled  well  into  the 
mud  and  silt  of  the  river  bottom. 

PIPE  JOINTING 

The  sections  of  pipe  20  feet  long,  were  jointed 
together  by  outside  screwed  couplings  that  were 
attached  to  one  end  of  each  piece  as  received.  Where 
the  topography  permitted  the  field  joints  were  usu- 
ally made  with  machines  except  when  additional 
gangs  were  employed  to  expedite  the  installation  by 
hand  work.  In  very  rough  and  hilly  country,  the 
difficulty  of  handling  the  heavy  machines  made  it 
more  advantageous  to  couple  the  pipe  by  hand  screw- 
ing with  large  pipe  tongs.  For  this  hand  work  there 
was  required  in  each  crew  about  GO  men  who  under 
favorable  circumstances  connected  a  maximum 
length  of  2,500  linear  feet  in  one  9-hour  day. 

There  were  installed  on  the  work  two  pipe  screw- 
ing machines  built  at  Kansas  City  by  the  California 
Pipe  Line  Machine  Co.,  each  of  them  weighing  7,000 
pounds,  driven  by  a  gasoline  engine  and  operated  by 
a  total  crew  of  about  40  men  with  a  maximum 
record  of  jointing  8,200  linear  feet  of  10-inch  pipe 
in  one  9-hour  day  by  3()  men  who  also  made  34 
bends  and  cleaned  and  painted  the  pipe.  The  (J-inch 
pipe  of  the  llealdton-Cushing  line  was  jointed  en- 
tirely by  the  machines  which  had  a  record  of  laying 
11,740  lin.  ft.  including  28  bends  in  one  day  with 
2G  men. 

The  joint  screwing  machine  was  mounted  and 
traveled  on  the  finished  pipe  where  it  was  propelled 
by  its  own  locomotive  machinery.  After  the  com- 
pletion of  each  joint  the  pipe  machine  was  moved 
20  feet  or  one  section  length,  to  position  for  making 
the  next  joint,  with  the  clutch  overhanging  the  end 
of  the  pipe  ready  to  grasp  the  forward  section. 
While  the  machine  was  being  advanced  a  man  with 
a  long  pole  pulled  a  full  size  oak  plug  through  the 
last  length  of  pipe,  leaving  it  in  the  extremity  to 
insure  against  any  foreign  substance  being  acci- 
dentally or  maliciously  left  in  the  pipe.  The  plug  re- 
mained constantly  in  the  end  of  the  pipe  safeguard- 
ing it  from  the  entrance  of  any  obstructing  material. 
While  this  was  being  done,  the  next  length  of  pipe 
in  advance  was  lifted  by  six  men  who  cleaned,  oiled 
and  served  the  screw  thread  with  Crane's  cement, 
and  inserted  it  in  the  coupling  while  the  forward  end 
of  the  pipe  was  maintained  in  exact  vertical  position 
.supported  in  a  roller  chain  sling,  carried  by  a  boom 
on  the  pipe  screwing  machine.  The  pipe  thus  sup- 
ported was  adjusted  in  exact  alignment  by  another 
operation  moving  it  as  required  transversely  and 
maintaining  it  there  while  the  clutch  was  attached 
to  it,  enabling  the  machine  operator  to  start  the  en- 
gine and  screw  the  pipe,  penetrating  the  coupling 
about  2  1-4  inches.  The  last  two  or  three  turns 
were  made  with  slow  speed  back  gear  drive  on  the 
clutch. 

When  the  joint  was  completely  screwed  up  an 
oak  beam  was  inserted  in  the  forward  end  of  the 
pipe  and  its  projecting  end  supported  on  a  movable 
trestle  about  2  feet  high.  The  macliine  operator  then 
lifted  the  pair  of  vertical  legs  from  their  bearing  on 
the  surface  of  the  ground  allowing  the  oak  beam  to 
take  bearing  support  on  the  trestle  while  the  machine 
advanced  on  the  pipe  until  the  clutch  cleared  the 
coupling  and  the  machine  legs  were  screwed  down 
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again  until  they  took  bearing  and  picked  up  the 
v.'eight  of  the  pipe,  releasing  the  oak  beam  and  tres- 
tle and  thus  permitting  the  next  section  of  pipe  to 
be  inserted  and  the  operations  repeated.  The  joint- 
ing crew  was  followed  by  a  gang  of  four  men  that 
cleaned  the  pipe  and  coated  it  with  a  bitumastic  pro- 
tective compound. 

PIPE   BENDING  AND   LAVING 

In  order  to  conform  as  nearly  as  possible  to  the 
profile  of  the  alignment  and  reduce  the  tension  on 
the  screw  joints,  the  pipe  was  carefully  bent  to  cor- 
respond closely  to  vertical  curves.  This  was  accomp- 
lished, without  heating  the  pipe,  by  two  bending 
machines  that  did  the  work  in  about  one-fourth  the 
time  required  for  hand  operations.  This  machine 
consisted  of  two  clamps  encircling  the  pipe  and  se- 
curely bolted  to  it,  that  were  connected  by  a  wire 
cable  passing  over  a  25-ton  jack  operated  by  power 
transmitted  to  it  through  a  shaft  parallel  to  the  pipe 
operated  by  the  screwing  machine.  In  this  way  the 
jack  applied  at  the  center  of  a  pipe  length  would 
quickly  bend  it  to  an  ordinate  of  from  2  inches  to 
3  feet  as  required. 

As  soon  as  the  pipe  was  jointed,  painted  and  bent, 
it  was  lowered  into  the  trench  in  the  quickest  and 
easiest  manner  and  in  any  convenient  length,  and  a'- 
lowed  to  adapt  itself  to  bearing,  special  care  being 
taken  to  give  it  as  much  slack  as  possible;  in  other 
words  to  make  the  pipe  as  long  as  could  be  accommo- 
dated in  the  wide  trench  so  as  to  provide  for  con- 
traction and  thus  reduce  stress  in  the  threads  which 
might  otherwise  be  stripped  or  develop  leaks  when 
the  temperature  of  the  pipe  was  materially  lowered. 
The  backfilling  followed  closely  after  the  laying  and 
care  was  taken  sometimes  to  cover  the  pipe  at  night 
when  it  was  as  cool  as  possible.  As  the  backfill 
was  loosely  placed  in  position  and  its  depth  was 
small,  the  pressure  was  not  sufficient  to  interfere 
with  the  slight  automatic  adjustments  in  the  align- 
ment of  the  pipe.  Excess  length  was  guarded  against 
to  avoid  the  possibility  of  the  pipe  buckling  and  up- 
heaving out  of  the  trench  if  greatly  expanded  by 
midsummer  temperature. 

lUVER    CROSSING 

The  crossing  of  the  Mississippi  River  was  made 
with  about  3,000  feet  of  submerged  pipe  laid  in 
three  days  by  a  crew  of  20  men.  The  pipe  was 
assembled  in  the  usual  way  with  screw  couplings 
and  without  flexible  joints,  and  was  tough  enough 
and  possessed  sufficient  strength  to  endure  without 
injury  any  installation  stresses  due  to  deflection  and 
other  construction  operations.  Each  of  the  sub- 
merged joints  was  however  reinforced  or  stiffened 
by  an  exterior  sleeve  about  42  inches  long,  made 
with  three  longitudinally  flanged  segments  bolted 
together  and  firmly  gripping  the  pipe  and  coupling. 

At  each  end  of  the  submerged  portion  there  was 
also  provided,  to  relieve  stresses  from  temperature 
expansion  and  contraction,  a  special  high  pressure 
expansion  joint  having  a  spigot  end  inserted  with 
packing  in  a  long  hub  and  both  hub  and  spigot  pieces 
connected  by  longitudinal  tie  bolts  through  cast  steel 
flanges. 

The  pipe  was  laid  with  a  derrick  barge  served  by 
a  smaller  barge  which  delivered  materials,  both  of 
them  being  moored  in  position  by  long  anchor  lines 


permittini;  them  to  be  advanced  as  successive  por- 
tions of  the  pipe  were  added.  The  anchors  were 
moved  and  the  material  barge  was  handled  by  a 
small  river  steamer  used  as  a  tender. 

The  pipe  was  assembled  on  the  deck  of  the  derrick 
barge  and  the  couplings  were  screwed  up  by  four 
pairs  of  hand  tongs  operated  while  the  forward  or 
upper  end  of  the  pipe  was  held  in  position  suspended 
from  the  derrick  boom  and  guyed  to  cleats  on  the 
deck  of  the  barge  and  the  lower  end  engaged  the 
last  section  of  the  jointed  pipe  projecting  above  the 
surface  of  the  water  in  an  inclined  position  sup- 
ported on  the  edge  of  the  boat. 

As  fast  as  the  joints  were  screwed  the  pipe  was 
painted,  the  reinforcing  sleeves  were  bolted  on  over 
the  couplings,  the  end  of  the  pipe  was  lifted  by  the 
derrick,  and  the  barge  moved  2.0  feet  transversely, 
allowing  the  pipe  to  settle  below  the  surface  ready 
for  the  addition  of  another  section. 

After  the  pipe  was  laid  across  the  river,  a  pre- 
liminary test  was  secured  by  talking  through  the 
pipe  from  one  end  to  the  other.  Conversations 
could  thus  be  distinctly  heard,  proving  that  there 
was  no  external  leakage.  The  strength  of  the  joints 
was  proved  by  subjecting  the  pipe  afterwards  to  a 
hydrostatic  test  which  it  satisfactorily  passed. 

PRESSURE  TEST 

After  the  land  pipe  was  assembled  and  laid  and 
the  trenches  backfilled,  it  was  subjected  to  an  hydro- 
static test  of  850  pounds  pressure  per  square  inch 
applied  in  sections  about  80  miles  long  reaching 
from  pumping  station  to  pumping  station. 

The  first  section  was  filled  with  water  delivered 
to  it  by  several  hours  operation  of  an  auxiliary 
steam  pump.  After  the  pipe  was  filled  the  valves  at 
both  ends  were  closed,  the  tap  screws  in  the  sum- 
mits were  opened  to  allow  the  escape  of  entrained 
air,  and  were  then  permanently  clo.ied  by  steel  screw 
plugs. 

Pressure  was  then  developed  up  to  850  pounds 
by  the  station  pumps,  recording  pressure  gages  hav- 
ing been  connected  at  both  ends  of  the  section.  The 
required  pressure  was  usually  attained  in  a  short- 
time  and  was  maintained  while  the  line  was  pa- 
trolled and  inspected  for  any  leaks  that  might  be 
disclosed.  In  such  cases  they  were  readily  observed, 
notwithstanding  the  small  amount  of  loose  backfill, 
and  were  generally  easily  corrected  by  calking. 

After  the  completion  of  the  test,  oil  was  pumped 
into  the  pipe  displacing  the  water  and  forcing  it  into 
the  next  section  beyond,  where  it  became  available 
for  the  hydrostatic  test,  thus  eft'ecting  considerable 
economy  of  time  and  of  water,  the  latter  being 
rather  scarce  in  this  region.  In  this  way  the  same 
water  was  used  and  re-used  five  times  for  testing 
the  whole  line..  The  work  was  executed  under  the 
direction  of  Wynn  Meredith,  a  member  of  the  con- 
tracting firm. 

The  total  weight  of  the  3,300,000  feet  of  lO-in. 
pipe  installed  was  about  48,000  tons,  requiring  for 
its  shipment  1,264  freight  cars  that  if  made  up  into 
a  solid  train  would  have  had  a  combined  length  of 
more  than  10  miles.  The  greatest  number  of  men 
simultaneously  employed  was  1,554,  the  greatest 
number  of  animals  was  836 ;  there  was  6  motor 
trucks  and  28  automobiles  used  on  the  installation. 
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Submerged  Rock  Excavation  and  Concreting 

The  construction  of  one  of  the  largest,  most 
costly  and  up-to-date  steam  and  electric  power 
developments  has  included  expensive  submerged 
dredging,  rock  excavation  and  concreting  in  New 
York  City,  which  has  been  rapidly  and  success- 
fully executed  at  a  cost  of  more  than  one  million 
dollars,  as  described  in  this  issue. 

The  location  of  this  work  where  submarine  ap- 
pliances and  all  kinds  of  heavy  construction  plant 
and  equipment  were  easily  available,  together 
with  the  services  of  expert  contractors  tamiliar 
with  work  of  a  similar  nature,  afforded  an  oppor- 
tunity, which  has  been  well  improved,  to  do  the 
work  with  the  most  advantageous  methods  and 
the  most  experienced  organizations  and  suitable 
equipment  that  could  be  selected. 

The  work  was  done  on  a  unit  price,  competitive 
bid  basis  and  great  pains  and  ability  were  devoted 
to  selecting  methods,  arranging  schedules,  and  to 
the  installation  and  operation  of  plant  to  the  satis- 
faction of  the  owners  and  to  the  advantage  of  the 
contractors,  so  as  to  assure  the  rapidity  of  first- 
class  economical  construction  with  a  minimum  of 
waste  or  unnecessary  expense.    Although  the  de- 


tails of  the  plans  may  not  fit  conditions  in  other 
places,  the  general  features  exemplify  advanced 
practice  and  satisfactory  equipment  for  heavy 
work,  and  their  principal  features  are  subject  to 
modification  for  other  large  jobs. 

The  quantities  were  large  enough  to  justify 
considerable  initial  expense  in  the  installation  of 
plant  to  reduce  the  unit  cost  of  the  work  and  a 
broad-gage  policy  was  adopted  in  the  preliminary 
construction  of  two  separate  and  independent 
traveling  plants  for  the  mixing,  hoisting  and  dis- 
tribution of  concrete  to  all  parts  of  the  work  by 
the  spouting  system,  which  eliminated  service 
tracks,  derricks,  cableways  and  the  like,  and  in- 
sured rapid  continuous  service  at  a  small  operat- 
ing expense.  This  system  also  served  for  han- 
dling plant  and  materials,  and  after  the  comple- 
tion of  the  work  will  yield  a  considerable  per- 
centage of  salvage  in  the  shape  of  standard  ap- 
paratus and  serviceable  trestle  timber. 

Submerged  rock  was  advantageously  removed 
partly  by  a  rock  breaker  and  dipper  dredge  and 
partly  by  drilling  and  blasting,  and  the  water  jet 
and  suction  dredge  were  utilized  for  removing 
small  fragments  and  cleaning  the  bottom  surface. 
The  construction  of  the  massive  wall  in  al- 
ternate section,  by  tremie  methods,  permitted 
the  use  of  simplified  and  smaller  numbers  of 
forms,  wdiich  were  designed  to  be  connected 
and  disconnected  by  divers,  and  insured  the 
rapid  construction  of  a  satisfactory  wall.  Fore- 
thought in  scheduling  and  building  the  sea 
wall  and  shore  retaining  wall  enabled  the  perma- 
nent structure  of  the  former  to  be  utilized  for  the 
major  part  of  a  large  cofferdam  and  permitted  a 
large  area  to  be  unwatered  for  more  rapid  and 
economical  excavation  and  the  construction  thert- 
in  of  a  large  amount  of  concrete  work  that  vir- 
tually provided  a  discharge  tunnel,  built  in  the 
clry,  and  without  any  tunneling  operation. 

In  the  construction  oi  the  piers  supporting  the 
wharf  beyond  the  sea  wall,  difficulties  from  the 
great  irregularities  in  the  depth  of  the  water  were 
overcome  by  building  the  land  ends  of  the  coffer- 
dams (which  were  in  shallow  water)  with  wooden 
panels,  and  the  river  ends,  in  deep  water,  with 
steel  sheet  piles,  permitting  the  cofferdams  them- 
selves to  serve  as  forms  for  the  concreting. 
Throughout  the  work  the  appreciation  of  local 
conditions  and  important  requirements  enabled 
opportunities  and  available  resources  to  be  well 
balanced  for  simple  operations  and  rapid  con- . 
struction. 


Discretion  in  Zoning  Ordinances 

Several  zoning  ordinances  adopted  during  the 
past  few  years  have  given  to  some  board  or  com- 
mission certain  discretion  in  the  enforcing  of  re- 
strictions on  building,  for  reasons  explained  bv 
Edward  M.  Bassett  in  a  paper  published  in  the 
August  6th  issue  of  Public  Works.  As  he  stated ; 
"The  strict  word  of  the  law  may  sometimes  be  the 
height  of  injustice.  No  zoning  ordinance  stand- 
ing by  itself  can  provide  for  the  proper  adaptation 
of  the  spirit  of  the  law  to  each  exceptional  case." 

In  making  provision  for  discretionary  applica- 
tion of  the  law,  however,  local  authorities  should 
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make  sure  that  they  are  not  violating  the  law 
under  which  they  act  or  surpassing-  their  powers. 
As  noted  in  the  "Recent  Legal  Decisions"  pub- 
lished in  our  September  10th  issue,  the  village  of 
South  Orange,  N.  J.,  was  held  by  the  Court  of 
Chancery  to  have  invalidated  its  ordinance  by  pro- 
viding therein  that  the  board  of  trustees  may  use 
its  discretion  in  granting  permits  for  the  erection 
of  certain  buildings  in  districts  where  forbidden 
by  the  general  terms  of  the  ordinance. 

The  state  law  granted  to  municipalities  power 
to  fix  zones  within  which  certain  businesses  and 
buildings  may  be  forbidden,  but  it  was  held  by  the 
court  that  the  restrictions  must  be  imposed  uni- 
formly and  must  be  obligatory  upon  all  person?, 
and  property  alike  throughout  the  zone.  "The 
discretionary  powers  reserved  to  the  trustees  by 
the  ordinance  to  give  to  one  and  withhold  from 
another  the  privilege  of  violating  the  ordinance 
is  not  conferred  by  the  act." 

Where  state  laws  are  so  worded  as  to  permit 
municipalities  to  provide  for  discretionary  en- 
forcement of  specified  restrictions  it  is,  of  course, 
legal  and  proper  for  them  to  do  so.  Most  cities 
which  have  adopted  zoning  ordinances  have  found 
discretionary  application  necessary  and  it  is  prob- 
able that  efforts  will  be  made  to  change  the  New 
Jersey  law  in  this  respect. 


Wilful  Idleness 

Following  the  public  announcement  of  the  presi- 
dent of  the  American  Federation  of  Labor  that  the 
organization  will  resist  to  the  utmost  any  reduction 
of  wages  and  that  laborers  are  emilled  to  "ice  cream 
for  their  lunch  and  to  automobiles  to  carry  them  to 
and  from  their  work"  and  his  appeal  to  the  United 
States  government  to  provide  for  -i, 700, 000  alleged 
unemployed  in  this  country  that  the  federation's  de- 
mands should  thus  receive  pay  for  little  or  no  work, 
the  New  York  Tribune  has  just  published  the  result 
of  an  investigation  made  by  it  of  the  500,000  said  to 
be  unemployed  in  New  Yo'rk  City.  Of  this  number 
■JO  per  cent  are  transients  with  their  homes  in  other 
places.  If  these  were  eliminated  the  experts  con- 
ducting the  investigations  report  that  the  conditions 
would  be  little  more  than  normal.  They  also  report 
that  a  greater  number  of  these  unemployed  are  un- 
willing to  work  in  hot  weather  or  will  not  look  for 
work  at  all. 

The  fact  is  that  strike  benefits,  misplaced  charity, 
and  the  tolerance  of  a  long  suflfering  public  have  en- 
couraged the  lazy,  the  discontented  and  the  seditious 
m  their  dangerous  and  shiftless  pi'actices  and  a  very 
large  portion  of  the  unemployed  ^who  are  in  reality 
much  fewer  than  are  stated,  probably  not  seriously 
more  than  normal)  are  idle  through  their  own  free 
will.  Many  of  them  demand  exorbintant  wages  and 
are  willing  to  do  very  little  work  in  return.  If  they, 
as  a  class,  would  accept  reasonable  wages  and  en- 
deavor to  work  vigorously  and  steadily,  very  few 
would  fail  to  find  employment.  None  would  be  idle 
if  to  this  were  added  a  reasonably  efficient  clear- 
ing house  system  for  distribution  of  labor  to  dif- 
ferent localities  and  different  interests.  There  is  no 
lack  of  employment  and  with  reasonable  and  relia- 


ble labor  a  vast  amount  of  production  and  construc- 
tion would  be  resumed  which  would  call  for  far 
more  than  the  available  present  supply  of  labor  and 
pay  it  excellent  wages.  There  are  today  factories 
in  New  York  unable  to  fill  their  urgent  orders  be- 
cause they  cannot  possibly  secure  enough  labor  even 
at  union  or  higher  wages.  Universal  employment  in 
this  country  chiefly  needs  the  will  to  work  and  the 
unlearning  of  some  of  the  pernicious  customs  that 
have  spread  so  widely  during  the  last  few  years. 


Standard   Size  of  Paving  Brick 

In  spite  of  the  standard  specifications  for  pav- 
ing brick  adopted  by  the  American  Society  for 
Municipal  Improvements  and  the  Society  for 
Standardizing  Paving  Specifications,  which  speci- 
fications have  been  very  widely  adopted,  it  ap- 
pears that  the  manufacturers  are  still  called  upon 
to  turn  out  fourteen  sizes  and  styles  of  brick. 
The  National  Paving  Brick  Manufacturers'  Asso- 
ciation has  a])pointed  a  Committee  on  Elimination 
of  Excess  Variety,  which  committee  met  on  Au- 
gust 30  with  representatives  of  the  United  States 
Bureau  of  Standards,  Department  of  Commerce 
and  Chamber  of  Commerce  to  discuss  the  possi- 
bility of  greatly  reducing  this  number.  At  this 
meeting  it  was  decided  to  call  a  conference  of  rep- 
resentatives of  the  principal  engineering  organ- 
izations to  obtain  their  views  of  the  matter. 

As  in  all  other  industries,  a  reduction  in  the 
number  of  sizes  and  types  of  brick  whfch  manu- 
facturers are  called  upon  to  turn  out  would  un- 
doubtedly reduce  the  cost  of  manufacturing,  and 
a  part,  at  least,  of  this  reduction  would  probably 
be  passed  on  to  the  consumer.  In  addition  to  this, 
both  manufacturer  and  consumer  would  benefit 
by  the  larger  stock  of  brick  of  each  standard  size 
that  could  be  carried  in  stock  and  thus  the  greater 
promptness  with  which  the  consumer  could  be 
supplied.  If  the  number  of  standards  could  be 
cut  down  to  two  or  three,  each  manufacturer 
could  carry  a  reasonable  stock  of  each  of  these 
and  supply  any  demand  on  short  notice ;  whereas 
Avitli  ten  or  a  dozen  sizes  and  styles,  his  stock  on 
many  of  these  might  be  very  low  a  considerable 
part  of  the  time,  although  his  stock  as  a  whole 
might  be  as  large  as  it  was  prudent  to  carry. 

AVith  demands  for  wire-cut  brick,  repressed, 
sharp  edges,  rounded  edges,  vertical  fibre,  etc.,  it 
does  not  seem  possible  that  one  standard  can  be 
adopted,  but  it  does  seem  perfectly  feasible  to 
reduce  the  number  to  three  or  four,  and  it  is  to  be 
hoped  that  such  will  be  the  result  of  the  combined 
efforts  of  the  various  associations  and  depart- 
ments now  working  to  this  end. 


Road  Work  in  Georgia 

The  state  of  Georgia  has  completed  62  new  road 
projects  in  36  counties  at  a  cost  of  $3,000,000.  In 
addition,  161  projects  in  11  counties  are  under  way 
involving  an  expenditure  of  $14,000,000,  and  plans 
are  being  prepared  for  78  more  projects  in  53 
counties  at  a  cost  of  about  $2,000,000. 
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Intensive  Highway  Work  in  Pennsylvania 

The  Pennsylvania  state  highway  department 
will  receive  bids  on  September  27  for  the  coir- 
struction  of  more  than  63  miles  of  roadway  di- 
vided into  30  projects,  of  which  all  except  three 
or  four  are  new.  Of  these  13  are  one-course 
reinforced  concrete,  12  are  one-course  reinforced 
concrete  and  hillside  vitrified  brick,  while  5  offer 
an  alternative  between  one-course  reinforced  con- 
crete and  a  bituminous  pavement — penetration 
bituminous  macadam  on  a  telford  or  broken  stone 
base  in  one  case,  and  bituminous  surface  course 
on  a  concrete  foundation  in  the  other  four. 

Municipal  Bonds 

^Municipal  bonds  found  a  good  demand  and 
brought  good  prices  during  July  and  the  first  part 
of  August,  but  the  pa.st  month  has  seen  the  de- 
mand greatly  diminished  although  the  prices  have 
continued  favorable.  Among  the  August  sales 
were  Syi  per  cent  bonds  of  Milwaukee,  Oregon, 
Detroit,  Toledo  and  the  Philippin  Islands;  (i  per 
cent  bonds  of  Milwaukee,  South  Dakota.  Colum- 
bus and  Toledo ;  5  per  cent  bonds  of  Maine  and 
Chicago,  and  the  4>4s  of  San  Francisco ;  these 
totaling  847,682,000  of  the  total  $102,128,024  of 
municipal  bonds  sold  during  August.  The  sales 
for  the  first  eight  months  of  1921  are  reported  by 
the  "Bond   Buyer"  t<i  have  totaled  $707.%4..S83. 


Highway  Telephone  System  for  Missouri 

The  general  manager  of  the  Automobile  Club 
of  St.  Louis,  William  King,  is  advocating  the 
plan  of  placing  a  telephone  box  at  each  mile  post 
along  the  main  highways  of  Missouri,  these  tele- 
phones to  be  operated  by  central  exchanges  and 
to  be  used  only  by  members  of  the  automobile 
clubs  maintaining  the  line,  each  member  being 
provided  with  a  private  key  for  opening  the  tele- 
phone boxes.  W'ith  such  a  system  in  operation  a 
motorist  who  has  experienced  tire  or  engine 
trouble  at  a  distance  from  a  garage  will  always 
be  within  a  half  mile  of  a  telephone  station  by 
which  he  can  reach  a  service  station  in  the  nearest 
town.  The  plan  contemplates  about  1,600  tele- 
phones on  the  main  highways  connecting  the 
large  centers  of  population. 


Public  Control  of  California  Hydraulic  Power 

It  has  been  estimated  that  more  than  9,000,000 
h.  p.  can  be  developed  from  the  mountain  streams 
of  California,  less  than  2,000,000  of  which  has  yet 
been  utilized.  The  rapid  rate  at  which  private 
companies  are  establishing  hydro-electric  plants 
in  the  state  has  aroused  the  interest  of  many  of 
the  citizens,  who  feel  that  these  companies  will, 
if  they  increase  much  more  in  size,  wield  a  dan- 
gerous amount  of  economic  and  political  power. 
It  is  proposed  that  a  bill  be  passed  by  the  Cali- 
fornia legislature  creating  a  state  water  power 
board  and  empowering  cities  or  groups  of  cities 
to  contract  with  this  board  for  the  construction 
of  publically  owned  power  plants,  thus  virtually 
putting  the  state's  capital  and  borrowing  power 
behind  municipal  power  ventures. 


Water  Supply  in  Metropolitan  Districts 

The  problem  of  supjilying  water  to  the  ]K)pu- 
lation  of  metropolitan  districts  is  much  greater 
than  that  in  less  po])ulous  sections,  not  only  be- 
cause of  the  increased  amount  of  water  required, 
but  because  the  dense  and  wide-spread  popula- 
tion adds  greatly  to  the  pollution  of  the  supply 
available. 

In-  the  metropolitan  district  surrounding  New 
York  City  this  is  found  to  an  intense  degree. 
This  area  includes  the  northern  part  of  New  Jer- 
sey, and  the  accompanying  map  shows,  by  the 
shaded  areas,  that  almost  all  of  the  northern  part 
of  the  state  is  included  in  watershed  areas  sup- 
plying the  communities  of  this  district;  while 
another  large  area  is  found  south  of  Trenton. 
( Other  areas  in  the  section  additional  to  those  in- 
dicated by  shading  on  the  map  are  now  being  de- 
veloped for  supphing  the  rapidly  increasing  pop- 
ulation.) 

.A  consefjuence  of  including  in  the  watersheds 
the  fairly  populous  districts  as  well  as  the  wood- 
lands is  that  it  is  necessary  to  treat  all  of  the 
surface  waters  to  render  them  safe  for  public  sup- 
plies. In  New  Jersey  46  per  cent  of  the  urbaa 
population  is  supplied  with  water  that  has  been 
filtered  and  much  of  it  has  also  been  chlorinated, 
while  31  per  cent  of  the  surface  water  has  been 
chlorinated  only.  Only  ly,  per  cent  of  the  urban 
population  receives  surface  water  that  has  not 
been  treated  at  all. 

In  addition  to  this  treatment  of  the  water  sup- 
plies, the  state  is  quite  stringent  in  its  require- 
ments for  the  purification  of  sewage,  there  being 
more  sewage  treatment  plants,  we  believe,  in  the 
state  of  New  Jersey  than  in  any  other  equal  area 
in  the  United  States. 

.Some  of  the  communities,  especially  those 
along  the  coast,  find  it  possible  to  secure  suffi- 
cient water  from  deep  wells,  but  in  the  northern 
part  of  the  state, 
at  least,  only,  the 
smaller  communi- 
ties have  found 
this  possible.  As 
there  is  no  reason 
to  believe  that  the 
conditions  will  so 
change  in  charac- 
ter as  to  lessen 
these  difficulties, 
but  on  the  other 
hand  it  is  to  be  an- 
ticipated that  they 
will  be  intensified, 
the  necessity  for 
intelligent,  scien- 
tific and  rigorous 
control  of  the  wa- 
ter supply  prob- 
lems of  metropoli- 
tan areas  by  state 
federal  authority 
is  becoming  daily 

„  •„  t-  SHADED    ARKAS    ARE    WATER 

more     imperative.        .sheds  of  ruBLic  sui'i  lies 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles'and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  wall  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Handle  and  Erect 
Girder  Spans  Without 
Special  Equipment— VII* 

With  gallows  frames,  with  moveable  der- 
ricks and  by  floating. 


Some  plate  girders  in  a  bridge  over  the  tracks 
of  the  Pennsylvania  Railroad  Company  at  New- 
ark, N.  J.,  weighing  54,760  pounds  each,  were 
unloaded  from  flat  cars  and  erected  by  two  pairs 
of  tackles  suspended  from  two  high  special  gal- 
lows frames,  spanning  two  tracks  and  fleeted  on 
the  piers  and  abutments  of  the  bridge.  The  caps 
of  the  gallows  frames  were  made  with  two  tiers 
of  heavy  timbers,  supported  on  12  x  12-inch  ver- 
tical posts  securely  braced  to  full  length  outside 
10  X  12-inch  batter  posts,  both  vertical  and  batter 
posts  being  connected  by  scabs  to  full  length 
transverse  sills.  A  pair  of  heavy  tackles  sus- 
pended from  each  gallows  frame  were  connected 
to  plate  hooks  engaging  the  top  flanges  of  the 
girders  and  enabling  the  latter  to  be  lifted  and 
lowered  and  to  be  fleeted  transverselv  from  side 
to  side  of  the  gallows  frame  in  order  to  clear  the 
delivery  track  and  set  them  in  required  position. 

A  very  heavy  123-foot  plate  girder  9>2  feet  deep 

•Part  I. — Transportation  to  site  and  erecting  by  steam 
protrusion   was   published   July   3. 

Part  II. — Erection  by  cribbing,  jacking,  rolling  and  skid- 
ding was  published  July  30. 

Part    III. — With    fixed    derricks    was   published    August    6. 

Part  IV. — With  locomotive  cranes,  derrick  cars  and 
wrecking    cars    was    published    .-Vugust    i:i. 

Part  V. — With  locomotive  cranes,  derrick  cars  and 
wrecking  cars,  was  published  August   20. 

Part  VI. — With  gallows  frames,  was  published  August  27. 


was  unloaded  from  the  cars  in  Philadelphia  by  a 
special  gallows  frame  of  unusually  wide  span, 
with  three  heav}-  tackles  engaging  yokes  con- 
nected to  the  girder  at  the  center  of  gravity  by 
steel  screw  rods.  The  tackles  were  suspended 
from  heavy  oak  ties  placed  across  the  top  flanges 
of  a  set  of  9  I-beams  seated  on  a  pair  of  plate 
girders  that  were  borrowed  from  an  adjacent 
structure  and  supported  on  timber  bents  about  70 
feet  apart,  thus  affording  a  wide  clear  span  under 
which  the  girder  was  delivered  on  a  skew  track 
from  which  it  was  lifted  by  a  locomotive  hauling 
on  the  lead  lines  from  the  tackles.  After  the 
girder  was  hoisted  clear  of  the  car  and  the  tackles 
removed,  the  girder  was  revolved  horizontally 
around  its  center  of  gravity,  and  the  ends  being 
guided  by  tag  lines,  was  lowered  to  position  on 
the  abutments,  after  which  the  tackles  were  moved 
in  the  gallows  frame  to  a  position  over  the  center 
of  gravity  of  the  second  girder,  which  was  un- 
loaded and  erected  in  the  same  manner.  The  gal- 
lows frame  itself  was  erected  and  dismantled  by 
a  large  stiff-leg  derrick. 

In  central  Ohio  a  considerable  number  of  short 
span  truss  bridges  were  replaced  a  few  years  ago 
by  plate  girder  spans,  a  part  of  which  were  of 
the  through  type  with  a  maximum  length  of  90 
feet  and  weight  of  36  tons. 

The  old  spans  were  removed  and  the  traffic  car- 
ried on  trestle  falsework  on  which  the  new  gird- 
ers were  successively  delivered,  loaded  on  flat 
cars.  The  girders  were  received  with  their  webs 
horizontal  and  were  unloaded  by  two  tackles  at- 
tached to  the  top  and  bottom  flanges  at  each  end 
and  suspended  to  the  gallows  frames  seated  on  the 
piers  and  abutments.  The  tackles  were  operated 
to  lift  the  girders  free  of  the  cars  and  after  the 
tackles  were  removed  the  bottom  flange  tackles 


REMOVING    FIRST    Si 'AN    OF    OLD    TRU.SSES.    ASBURY 
lARK   BRIDGE 
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PAIR  OF  DOUBLE-BENT  GALLOWri  FliAJIES  \\^TH 
INSIDE  AND  OUTSIDE  KNEEBRACES 


ERECTINO      LONG      PLATE      GIRDER      WITH      TRIPLE 

TACKLES   MOVABLE  ON    SPECIAL   LONG-SPAN 

GALLOWS   FRAME 

were  slacked  off  and  the  top  flange  tackles  were 
operated  to  revolve  the  girder  into  a  vertical  plane 
and  then  the  tackles  were  manipulated  to  fleet  the 
igirder  to  one  side  of  the  track  and  lower  it  to 
bearing  on  the  substructure.  The  work  was  done 
with  great  rapidity,  one  girder  being  unloaded  and 
seated  on  the  abutment  in  six  minutes.  Only  10 
hours  were  required  to  erect  a  pair  of  girders, 
complete  the  floor  and  remove  the  old  span. 

There  were  also  deck  spans  having  four  plate 
girders,  that  were  unloaded  by  the  gallows  frames 
and  set  outside  the  existing  structures  and  jacked 
transversely  into  position,  erecting  the  new  span- 
in  successive  halves  while  the  traffic  was  main- 
tained on  the  old  structure  and  the  latter  removed 
after  it  was  transferred  to  the  first  half  of  the  new 
structure. 

The  114j4-foot  plate  girders  9^4  feet  deep  for 
the  Janesville' bridge  in  Wisconsin  were  unloaded 
by  a  pair  of  double-bent  gallows  frames  with  clear- 
ances 21  feet  high  above  the  track  and  13  feet 
wide.  The  bents  of  the  gallows  frames  were  made 
witji  8  X  16-inch  horizontal  caps  and  12  x  12-inch 
plumb  and  batter  posts,  and  were  braced  together 
5  feet  apart  and  seated  on  longitudinal  sills  sup- 
ported on  falsework  piles  at  the  elevation  of  the 
top  of  the  masonry.  Hand  windlasses  were  in- 
stalled on  longitudinal  timbers,  supported  by  the 
double  caps  between  which  the  hoisting  lines  from 
the  windlasses  were  suspended. 

The  gallows  frames  although  independently 
stable  were,  for  additional  security,  guyed  to- 
gether and  were  guyed  to  anchorages  on  shore. 

The  girders  were  lifted  by  the  windlasses,  the 


cars  removed,  the  girders  lowered  to  the  substruc- 
ture, windlasses  shifted  6  or  8  feet  on  top  of  the 
gallows  frames,  girders  again  lifted  and  swung 
laterally,  and  the  operations  repeated  until  they 
were  carried  as  far  as  required  transversely  and 
placed  in  their  final  positions. 

MOVEABLE  DERRICKS   AND   FLOATING 

The  use  of  moveable  derricks  for  girder  erec- 
tion differs  from  that  of  fixed  derricks  (described 
August  6,  page  116)  only  in  the  greater  conveni- 
ence derived  from  ability  to  shift  the  plant  quickly. 
A  good  illustration  is  in  the  case  of  the  Asbury 
Park  bridge  renewal  where  old  and  new  spans  of 
the  superstructure  were  rapidly  handled  by  a 
moveable  stiff-leg  derrick  installed  on  a  flat  car. 

In  the  comparatively  rare  cases  where  girders 
can  be  delivered  to  the  substructure  on  scows  or 
barges,  if  the  bridge  floor  is  not  too  far  above 
water  level  the  girders  may  sometimes  be  un- 
loaded and  erected  entirely  by  manipulation  of 
their  floats.  If  there  is  a  sufficient  range  of  tide 
I  he  girders  may  be  floated  between  the  piers  at 
high  tide,  and  be  automatical/ly  deposited  on 
I  heir  seats  by  the  falling  tide  which,  continuing, 
releases  the  float  and  permits  it  to  be  removed. 
If  there  is  no  tide  the  same  results  may  be  at- 
tained by  floating  the  girder  to  position  slightly 


UNLOADING    HEAVY    GIRDJiiRS    WITH    PAIR    OP    GAL- 
LOWS   FRAMES    BRACED   TOGETHER    FOR 

LVDIOPEXDEXT    STABILITY 


ERECTINCJ  JANESVILLE  BRIDGE  GIRDERS   WITH  TWO 
DOUBLE    BENT    GALLOWS    FRAMES 
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above  the  elevation  of  the  permanent  position  and 
then  sinking  the  float  a  few  inches  by  the  addi- 
tion of  water  ballast. 

Harvard  bridge  across  the  Charles  river,  Bos- 
ton, has  23  spans  from  70  to  10b  feet  in  length, 
each  with  four  main  longitudinal  plate  girders. 
The  single  girders  were  riveted  up  complete 
at  the  bridge  shop  and  taken  on  separate  trucks 
to  an  assembling  yard  at  the  water's  edge  where 
they  were  stored  and  riveted  together  in  braced 
pairs  that  were  loaded  on  the  deck  of  a  special 
scow  that  was  then  towed  to  the  bridge  site  and 
placed  between  the  piers  upon  which  it  was  grad- 
ually deposited  by  partly  scuttling  the  scow  with 
water  ballast,  easily  secured  by  withdrawing 
plugs  that  closed  special  inlet  \alves  m  the  bot- 
tom of  the  scow. 

If  the  adjustment  was  unsatisfactory  the  rising 
tide  still  sufficed  to  raise  the  girders  clear  for  a 
second  lowering.  The  scow  was  then  beached  and 
the  water  automatically  drained  out  of  the  valves 
at  low  tide,  after  which,  before  the  tide  rose,  the 
valves  were  closed  and  the  scow  taken  back  to  the 
assembly  yard  for  another  load  next  high  tide. 
The  conditions  of  manufacture  and  erection  were 
unusually  favorable  in  this  case  and  were  ingeni- 
ously availed  of. 

A  Small  Derrick  Operated  by  Two  Hoists 

Under  this  heading  we  published  last  week  a 
description  of  a  home  made  derrick,  utilizing  tele- 
graph poles  and  two  small  hoists  operated  by  com- 
pressed air.  We  intended  to  publish  with  this  a 
sketch  and  photograph  of  the  derrick,  which,  how- 
ever, were  inaflvertantly  omitted  and  are  shown 
herewith.  The  description  will  lie  found  on  page 
199. 


TWO  COMrRE.SSED  .Mil  HOISTIXG  DRUMS.  OPER- 
ATING MAST  A.NTD  BOOM  DKRRICK 


Wipcousia  State  Higiiway   Construction 

Owing  to  the  failure  of  the  legislature  to  pro- 
\  ide  for  the  highway  construction,  the  state  de- 
partment of  engineering  has  issued  a  statement 
that  it  may  be  necessary  to  effect  a  radical  reor- 
ganization of  the  entire  department,  and  that 
])lans  to  that  end  are  now  under  consideration. 
For  the  last  three  or  four  years  the  state  high- 
way  construction  in  Wisconsin  has  been  re- 
stricted, considerable  unexpended  balances  of 
highway  funds  have  accumulated  and  plans  have 
been  made  for  a  large  mileage  of  roadway.  The 
present  economic  situation  has  reduced  the  price 
of  labor  and  materials  and  there  are  now  adequate 
supplies  of  both,  which,  in  connection  with  the 
large  funds  available,  have  caused  the  present 
construction  to  progress  at  an  unprecedented  rate. 
In  June.  1921,  the  State  Highway  Commission 
had  under  way  310  miles  of  state  highway  con- 
crete pavement,  of  which  51  miles  were  hold-over 
contracts  and  it  is  expected  that  the  total  con- 
struction for  this  season  will  be  about  325  miles 
plus  1,200  miles  of  road  surface  with  other  kinds 
of  material  in  addition  to  600  or  700  miles  of 
grading,  making  a  total  of  about  2,200  miles  of 
improvements. 

There  are  now  at  work  about  175  construction 
crews  building  gravel  roads  and  60  concrete  pav- 
ine  mixers  in  operation  that  have  a  combined  out- 
put of  more  than  3  miles  per  day.  Five  important 
jobs,  including  two  concrete  pavements,  are  be- 
ing conducted  by  day  labor  operation. 

The  maintenance  of  the  state  trunk  highway 
system  is  improved  on  account  of  the  greater 
facility  of  securing  good  patrolmen  and  weather 
conditions  that  have  permitted  earth  and  light 
gravel  sections  to  be  put  in  shape.  The  county 
auihoritits  are  remiss  in  putting  up  the  necessary 
detour  signs.  From  June  12  to  September  16  the 
highway  department  has  published  the  Highway 
Information  Service,  blue  prints  of  the  state  high- 
way trunk  systems,  showing  lakes,  streams,  places 
of  interest  and  types  of  road,  together  with  all 
construction  jobs  under  way  and  detours  marked 
good,  fair,  or  poor,  as  the  case  may  be.     These 

are  published 
weekly  and  sold  to 
subscribers  at  $10 
for  the  season,  a 
sum  which  just 
about  covers  the 
actual  cost.  There 
are  at  present 
about  60  subscrib- 
ers for  this  serv- 
ice, which  it  is  ex- 
pected will  be  in- 
increased  to  100 
;inrl  include  hotels, 
garages  and  cham- 
bers of  commerce. 
The  departnient 
has  u  n  d  e  r  con- 
struction $820,650 

worth    of    bridges 

„,„„  of    a    total    leni-th 

HOME    M.VDE   DERRICK  OREK-  ,,£   /;  m  Q    f       ^ 

ATED  BY  COMPRESSED  AIR  Ot   O.UlO   teet. 
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Recent  Legal  Decisions 


STATUTE     AUTHORIZING      IMPROVEMENTS     ON     PETI- 
TION   OF    MAJORITY   OF   OWNERS    HELD   VALID 

The  Colorado  Supreme  Court  holds,  Gillum  v. 
Town  of  Rifle,  197  Pac.  1017,  that  Rev.  St.,  1908, 
Sections  5359-5405,  permitting  an  incorporated 
town  to  make  public  improvements  upon  the  pe- 
tition of  the  owners  of  a  majority  of  the  frontage 
to  be  assessed  therefor,  and  affording  such  own- 
ers notice  of  the  assessment  for  special  benefits 
and  an  opportunity  to  be  heard  upon  the  quantum 
of  the  tax  and  upon  its  validity,  is  not  in  violation 
of  the  Fourteenth  Amendment  as  depriving  such 
owners  of  property  without  due  process  of  law. 
The  court  followed  Londoner  v.  Denver,  52  Colo. 
15,  119  Pac.  156,  which  sustained  a  similar  pro- 
vision in  the  Denver  charter. 


CALIFORNIA   MUNICIPALLY   OWNED   PUBLIC   UTILITIES 
NOT    SUBJECT    TO    RAILROAD    COMMISSION 

The  California  District  Court  of  Appeals,  First 
District,  following  City  of  Pasadena  v.  Railroad 
Commission  of  California,  192  Pac.  25,  holds  that 
the  Public  Utilities  Act  has  no  application  to  any 
public  service  carried  on  by  a  municipal  corpora- 
tion under  the  authority  of  the  Constitution  and 
laws  of  the  state.  Therefore  it  is  unnecessary 
for  a  municipality,  before  constructing  an  elec- 
trical distributing  system  to  supply  the  munici- 
pality and  its  inhabitants  with  electric  energy  in 
connection  with  its  authorized  aqueduct  system, 
to  apply  to  the  commission  for  a  certificate  of 
public  convenience  and  necessity. — Los  Angeles 
Gas  &  Electric  Corporation  v.  Department  of 
Public  Service  of  City  of  Los  Angeles  (Cal.  App.), 
197  Pac.  962. 


METHOD    OF    DETERMINING    MARKET    VALUE    OF    WA- 
TER  SYSTEM    PURCHASED   BY    MUNICIPALITY 

A  city  having  elected  to  purchase  the  v\ater 
works  system  built  and  owned  by  a  water  com- 
pany in  the  city  under  the  provisions  of  the  ordi- 
nance contract  between  the  parties,  it  became 
necessary  to  determine  the  purchase  price  which 
in  equity  and  good  conscience  the  city  should 
pay.  The  federal  district  court  for  the  District 
of  Kansas  holds,  in  a  suit  in  equitv  for  this  pur- 
pose, Wichita  Water  Co.  v.  City  of  Wichita.  271 
Fed.  973.  that  the  replacement  or  reproduction 
method  of  ascertaining  the  fair  and  reasonable 
market  value  of  a  public  utility  property,  such  as 
that  involved  in  this  case,  is  the  established  meth- 
od employed  in  the  making  of  such  ascertain- 
ments, if  a  fair  and  reasonable  amount  for  it> 
going  value  be  added,  and,  having  thus  deter- 
mined the  replacement  value  from  such  aggre- 
gate sum,  there  is  deVlucted  such  reasonable  sum 
or  sums  as  will  fairly  and  justly  measure  the  dif- 
ference in  value  between  the  new  plant  so  repro- 
duced, with  new  materials  used  in  the  recon- 
struction, and  the  depreciation  in  value  of  the  old 
plant,  occasioned  by  long  use,  erosion,  corrosion, 
and  electrolysis  of  the  mains,  obsolescence,  and! 
in  short,  all  and  everything  which  tends  to  lessen 


the  life  of  the  plant  or  depreciate  the  value  of  the 
old  as  compared  with  the  cost  of  the  newly  con- 
structed system. 

It  was  held  to  be  error  to  exclude  the  cost  of 
recutting  and  replacing  pavements  over  the  water 
mains,  although  the  pavement  was  laid  by  the 
city  after  the  water  mains  were  laid  by  the  com- 
pany. The  court  distinguished,  on  this  point,  the 
case  of  Des  Moines  Gas  Co.  v.  Des  Moines,  238 
U.  S.  153,  35  Sup.  Ct.  811,  where  the  Supreme 
Court  of  the  United  States  did  exclude  from  the 
replacement  value  of  the  plant  involved  in  that 
case  the  cost  of  placing  mains,  pipes,  etc.,  under- 
neath the  paving  and  macadam  works  of  the  city, 
for  the  reason  that  the  question  in  that  case  was 
one  of  just  rates  of  service  to  be  charged  the  con- 
sumers of  gas,  and  was  not  one  as  to  the  fair 
market  value  of  the  plant,  based  on  its  replace- 
ment theorv. 


RATES    OF    PUBLIC    UTILITIES    FIXED    BY    FRANCHISE 
ORDINANCE    ARE    SUBJECT    TO    LEGISLA- 
TIVE   CONTROL 

Rates  or  tolls  to  be  charged  by  a  public  service 
corporation  for  services  rendered,  fixed  by  a  mu- 
nicipality by  ordinance  as  an  incident  to  the 
granting  of  a  franchise  to  it  by  such  municipality, 
are  held  by  the  Florida  Supreme  Court,  Town  of 
Brooksville  v.  Florida  Telephone  Co.,  88  So.  307, 
to  be  subject  to  legislative  control. 


PURCHASE    OF    PROPERTY    BY    MUNICIPALITY     UNDER 
AGREEMENT    TO    IMPROVE    IT 

The  ^^■est  Virginia  Supreme  Court  of  Appeal^s 
holds,  Whittaker  v.  City  of  Huntington,  107  S. 
E.  121,  that  a  municipal  corporation,  whose  char- 
ter empowers  it  to  open,  maintain,  and  control 
public  streets  and  bridges  within  the  city,  to  ac- 
quire, lay  off,  and  control  public  grounds,  s'quares, 
and  parks  for  the  convenience  of  its  inhabitants^ 
and  to  purchase,  condemn,  lease,  or  contract  for 
the  real  estate  necessary  to  effectuate  such  pur- 
poses, lawfully  may  enter  into  a  contract  with  an 
owner  of  land  within  its  boundaries  whereby,  in 
consideration  of  his  voluntary  conveyance  to  the 
city  of  certain  portions  of  his  property  which  he 
was  preparing  to  develop,  ornament  and  improve 
for  the  benefit  of  other  land  owned  by  him,  in 
order  to  render  it  attractive  to  prospective  pur- 
chasers of  sites  for  homes,  bv  the  construction  of 
bridges  and  boulevards  and  the  opening  and  dedi- 
cation of  a  public  park  thereon,  the  city  under- 
took to  complete  and  maintain  such  improve- 
ments, without  further  expense  to  him,  and  in  ac- 
cordance with  a  park  and  boulevard  plan  which 
it  theretofore  had  adopted.  Having  acquired  the 
property  pursuant  to  such  an  agreement,  it  is  held 
the  municipality  may  not  lawfullv  retain  it  and  at 
the  same  time  decline  to  fulfill  its  portion  of  the 
agreement,  and  the  former  owner,  acting  in  good 
faith,  may  recover  damages  for  loss  sustained  by 
the  breach. 
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NEWS  OF  THE  SOCIETIES 


Sept.  12-26  —  -\-MERICAN  INSTI- 
TUTE OF  MINING  AND  METAL- 
LURGICAL ENGINEERS.  Wilkes- 
barre.    Pa. 

Sent  19-21— ROADMASTERS'  AND 
MAINTENANCE  OF  WAT  ASSOCIA- 
TION OF  AMERICA.  Chicago,  XU. 
Secretary.  P.  J.  McAndrews,  C.  &  N. 
W.    Ry.,   Sterling,    111. 

Sect  19-23— INTERNATIONAL  AS- 
SOCIATION OF  INDUSTRIAL  ACCI- 
DENT BOARDS  AND  COMMISSION- 
ER. Chicago.  Secretary,  Ethelbert 
Stewart,  U.  S.  Bureau  of  Labor  :3ta- 
tistics,    Washington,    D.    C. 

Sect  19-24— .^SOCI.\TION  OF  IRON 
AND  STEEL  ENGINEERS.  La  Salle 
Hotel.  Chicago.  111. 

Sept  19-24— NATION.\L  DR.MNAGE 
CONGRESS.     St.   Paul.   Minn. 

Sept.  20-23— WEST  VIRGINIA-  KEN- 
TUCKY ASSOCLATION  OF  MINE  ME- 
CH\NIC.\L  AND  ELECTRICAL  ENGI- 
NEERS. .\nnual  convention.  Hunting- 
ton, W.  Va. 

Sept  23— .\:MERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  MET- 
ROPOLIT.A.N  SECTION.  Enginenng 
Societies  Building,  New  York  City. 

Sept.  26-30  —  ILLUMINATING  EN- 
GINEERING SOCIETY.  Rochester, 
N  Y,  Illuminating  Engineering  So- 
ciety, Chicago  Section,  Chicago  with 
National. 

Sept.  26-30  —  NATIONAL  SAFETY 
COUNCIL.     Boston,   Mass. 

Sept  27-30— LEAGUE  OF  CALIFOR- 
NIA MUNICIP.U.'ITIES.  Annual  con- 
vention.    Santa  Monica,  Cal. 

Sept.  28  (10  Days)— NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

Sept.  23-Oct.  9— N.ATION.AL  CON- 
GRESS OF  ENGINEERS.    Buenos  Aires. 

Sept.  29-Oct.  1  —  PENNSYLVANIA 
STATE  ASSOCIATION  OF  COUNTY 
COMMISSIONERS.  Annual  convention. 
Harrisburg.  Pa.  Secretary,  L.  C.  Norris, 
Clearfield.  Pa. 

Sept.  29-Oct  1— -VMERICAN  ELEC- 
TROCHEMICAL. SOCIETY.  Lake  Plac- 
id, N.  Y. 

October— IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CI.ATION.  Seventth  annual  meeting. 
Omaha.  Neb.  Secretary.  Jack  J.  Hin- 
man.  Jr..  State  University.  Iowa  City. 
la. 

Oct.  1-15— LYONS  F.AIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons.    France. 

Oct.  3-7  —  -AMERICAN  ELECTRIC 
RAILW.AY  .\SSOCL\TION.  -Atlantic 
Citv.  N.  J. 

Oct.  5-7  —  SOCIETY  OF  INDUS- 
TRIAL ENGINEERS.  National  con- 
vention.    Springfield.  Mass. 

Oct.  8— BROOKLYN  ENGINEERS' 
CLUB.    Dinner.    Chamber  of  Commerce. 

Dec,  22-23— KLVNS.VS  ENGINEERING 
SOCIISTY.     Hutchinson.   Kan. 

Oct.  11-14  — INTERN.ATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansley.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building,  Denver. 
Colo. 

Oct.       11-14 — AMERICAN      .ASSOCIA- 
TION  OF   I'ORT   AUTHORITIES.     An- 
nual   meeting.      Seattle.    Wash.      Secre- 
tary, M.  I*.  Fennell.  Jr.,  57  Common  St.,   . 
Montreal,  Canada. 

Oct.  12-14  —  LEAGUE  OF  K.VNS.AS 
MU.NICIP.ALITIES.  Annual  conven- 
tion. Lawrence,  Kans.  Secretary, 
John   G.   Stutz.  University  of  Kansas. 

Oct.  20-21  —  CITY"  PAVING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia, 1317  Spruce  St.,  Philadel- 
phia.    H,   E.  Hopkins. 

Oct.  20-21— OHIO  ST.ATK  CONFER- 
ENCE ON  CITY  PLANNING.  Annual 
conference.  Columbus,  Ohio.  Secre- 
tary-treasurer—  Charlotte  Rumbold, 
Chamber  of  Commerce  Building, 
Cleveland. 


Oct.  24-28  —  .AMERIC-AN  SOCIETY 
FOR  MUNICIPAL  LVIPROVEMENT^. 
Annual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll    Brown,    Valparaiso.    Ind. 

Oct.  31 -Nov.  5— NEW  E.N'GL.-USTD 
ASSUCIATIO.N  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERN.ATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary, 
James  F.  Morgan.  Devonshire  St.. 
Boston. 

Nov.  14-16— CITY  MANAGERS'  -AS- 
SOCI.ATION.  Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr..    Clarksburg.    W.    Va. 

Nov.  14-18  —  jVilERlCAN  PU"BLIC 
HE.ALTH       -ASSOCI.ATION.  Annual 

meeting.     New  York   City. 

Nov.  16-18  —  NATIONAL  MUNICI- 
PAL LE.ACUE.  Chicago.  Secretarv. 
H.  W.  Dodd,  261  Broadway,  New  York 
City. 

Nov.  17— .AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  .Archi- 
tects and  Marine  Engineers.     New  York. 

Nov.  17-18— SOCIETY  OF  N.AVAL 
-ARCHITECTS  -AND  JIARINE  ENGI- 
NEERS.    New  York. 


X.4TIOXAL,    PORT    PROBLEMS 

Meetings  to  discuss  National  Port 
Problems  were  held  pursuant  to  no- 
tices issued  by  the  American  Society  of 
Civil  Engineers,  at  the  Engineering 
Societies  Building,  September  7th  and 
8th.  1921. 

The  principal  addresses  and  papers 
scheduled  to  cover  important  features 
of  the  port  interests  included : 

"National  Phases  of  Port  Problems,'' 
Frederic  W.  Cowie.  Chief  Engineer, 
Harbor  Commissioners,  Montreal,  Que., 
Canada. 

"Terminals,"  by  Maj.  Gen.  Lansing 
H.  Beach,  Chief  of  Engineers,  United 
States  Army.  Washington,  D.  C. 

"Development  of  the  Smaller  Ports," 
by  Frederic  H.  Fay,  Member,  Fay, 
Spofford  and  Thorndike,  Consulting 
Elngineers,   Boston.   Mass. 

"Relation  of  Warehouses  to  Port  De- 
velopment." by  M.  A.  Long,  The  M.  A. 
Long  Company.  Engineers  and  Con- 
structors, Baltimore,  Md. 

"Lack  of  Co-Ordination  in  Design  of 
American  Ports,"  by  John  Meigs,  Con- 
sulting  Engineer,    Philadelphia,   Pa. 

"Brief  Comparison  of  .American  and 
Foreign  Sea  Ports,"  by  W.  Walters 
Pagon,  Consulting  Engineer,  Baltimore, 
Md. 

"Some  Observations  on  Port  Finan- 
ces," by  Edwin  J.  Clapp,  New  York 
City. 

"Improvement  and  Development  of 
Ports."  by  Carroll  R.  Thompson,  As- 
sistant Director,  Department  of 
Wharves,  Docks  and  Ferries,  Philadel- 
phia, Pa. 

"Port  Problems  in  New  York,"  by 
John  A.  Bensel,  Consulting  Engineer, 
New  York  City. 

"Relationship  of  Rail  and  Water 
Carriers,"  by  W.  J.  Wilgus,  Consulting 
Engineer,  New  York  City. 

"Port  Admmistration,"  by  B.  F 
Cresson,  Jr.,  Chief  Engineer.  The  Port 
of  New  York  Authorities,  New  York 
City. 

"Pier  Designs  as  Developed  from 
Quay  Designs"  (illustrated),  by  H. 
McL.  Harding.  Desig;ning  Terminal 
Engineer,  New  York  City. 


MIX.\ESOT.\    BO.ARD    OF    REGIS- 
TRATIO.V 

The  officers  of  the  Minnesota  Board 
of  Registration  for  Engineers,  Archi- 
tects and  Land.  Surveyors  are  Paul 
Doty,  St.  Paul,  chairman ;  H.  T.  Downs, 
Minneapolis,  secretary-treasurer,  and  N. 
Y.  Taylor,  Litchfield,  vice-chairman. 
The  other  members  of  the  board  are : 
F.  W.  McKellip,  F.  G.  Gorman,  A.  F. 
Gauger  and  Dwight  E.  Woodbridge. 


PERSONALS 


Routh,  James  W.,  has  recently  been 
retained  by  the  St.  Paul  Bureau  of 
Municipal  Research  as  consulting  en- 
gineer and  is  now  engaged  in  studying 
problems  connected  with  street  cleaning 
and  refuse  collection  in  that  city. 

Trueblood,  Edwin  E.,  has  been  ap- 
pointed county  engineer  of  Douglas 
county,  Kansas. 

Moore,  DeWitt  V.,  engineer  and  con- 
tractor, has  been  made  secretary  of  the 
newly  appointed  Engineers'  Registration 
Board  of  Indiana. 

Bennett,  J.  Gardner,  instructor  of 
civil  and  municipal  engineering  in  the 
University  of  Wisconsin,  has  been  ap- 
pointed city  manager  of  Fort  Myers, 
Florida. 

Murray,  Charles  W.,  formerly  city 
engineer  of  Miami,  Florida,  has  been 
appointed  acting  director  of  the  Depart- 
ment of  Public  Service  for  that  city.     • 

Hobbs,  W.  E.,  surveyor  for  the  Man- 
itoba Good  Roads  Board,  has  been  ap- 
pointed controller  of  town  planning  for 
the  provincial  government  of  Manitoba. 

Burch,  A.  N.,  project  manager,  Orland 
project,  United  States  Reclamation  Ser- 
vice, has  resigned,  after  serving  since 
1908. 

Snyder,  Frederick  A.,  has  been  ap- 
pointed resident  engineer  on  the  New 
Vork-New    Jersey    vehicular    tuimel. 

Foster.  Samuel  D.,  has  been  appoint- 
ed ctmsulting  engineer  of  the  Alle- 
gheny County,  Pennsylvania,  Planning 
Commission. 

Hagis.  A.  B.,  has  been  appointed  city 
engineer  of  Jellicoe.  Tenn. 

Dryden,  F.  H.,  has  been  appointed 
city   engineer   of    Salisbury,   Md. 

Harrington,  W.  H..  has  been  appoint- 
ed city  engineer  of  Tracy,  Cal. 

McCreath,  Gib,  of  Atkinson,  Neb., 
has  been  elected  county  highway  com- 
missioner. 

White,  C.  R..  has  been  appointed  to 
take  charge  of  the  pumping  station  of 
the  new  water  works  system  in  Scar- 
borough township,  Ontario. 

Gaudet.  Col.  F.  M..  director  of  pub- 
lic safety  for  Montreal,  has  been  ap- 
pointed manager  and  technical  expert 
of  the  Honorary  .•\dvisory  Council  for 
Scientific  and  Industrial  Research  and 
R.  A.  Ross  has  been  appointed  hono- 
rary chairman  of  the  council. 

Ducharme.  Stanislaw.  has  been  ap- 
pointed member  of  the  board  of  water 
commissioners  of  the  city  of  Chicopee, 
Mass. 

Meserve,  Albert  W.,  town  clerk  of 
Kenncbunk,  Me.,  was  elected  trustee 
for  that  town  of  the  water  district 
board. 

Scheiner.  Walter  R.,  has  been  ap- 
pointed city  engineer  of  Salina,  Kans. 

Ridley,  Clarence  E.,  has  been  ap- 
pointed citv  manager  of  Bluefield,  W. 
Va. 
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A    LOCOMOTIVK    GRAVEL    EXCAVA- 

TIi\G    SCREEM\G    ANU    LOADliXG 

MACHli\E 

The  screening  and  loading  machine 
manufactured  by  the  Jordan  &  Steele 
Manufacturing  Co.,  Inc.,  is  designed  to 
excavate  sand  or  gravel  from  the  bank 
or  storage  pile,  elevate  it  to  a  screen 
and  load  the  graded  product  into  cars, 
dump  wagons  or  trucks  alongside  the 
track  on  which  the  machine  runs  by 
its  own  power. 

The  machine  has  a  steel  tower  with 
adjustable  steel  frames  for  the  eleva- 
lor  and  conveying  mechanism  and  with 
its  gasoline  motor  is  mounted  on  a 
steel  truck.  Under  favorable  conditions 
it  can  be  continuously  operated  produc- 
ing a  large  quantity  of  uniform  size 
sand  or  gravel  with  a  minimum  of  time, 
lost,  and  hand  labor.  The  excavating 
buckets  in  the  elevator  are  driven  by 
sprocket  chains  and  can  be  set  on  the 
foot  of  the  stock  pile  when  the  ma- 
chine is  stationary  and  is  served  by 
shovelmen  or,  under  favorable  condi- 
tions, it  can  be  readily  advanced  taking 
a  strip  of  material  the  full  height  of 
the  bank  that  is  to  be  cut. 


The  machine  delivers  at  sufficient  ele- 
vation above  the  surface  of  the  ground 
to  enable  it  to  fill  buckets,  cars,  meas- 
uring boxes,  trucks  and  wagons  di- 
rectly without  the  necessity  for  loading 
hoppers,  storage  bins  or  chutes  and 
thus  eliminates  the  installation  and  fre- 
quent shifting  of  such  equipment.  The 
large  capacity  of  the  machine  makes  it 
especially  efficient  on  large  concrete 
jobs  and  buildings  where  sand  and 
gravel  can  be  secured  in  local  pits  and 
delivered  as  required  without  involving 
rehandling  or  costly  storage.  It  is  op- 
erated by  three  men,  has  a  capacity  of 
one  yard  per  minute,  is  not  clogged  by 
dirt  or  clay,  and  deposits  the  rejected 
material   in  piles  clear  of  the  machine. 


SULTAX       GASOLINE      ENGINES, 
PL'MPS,    HOISTS    AXD    SAW 

Catalog  71  of  the  Whitman  Agricul- 
tural Co.,  illustrates  the  Sultan  contrac- 
tors' equipment,  including  gasoline  en- 
gines, pumps,  oncrete  mixers,  saw  rigs, 
hoists  and  boring  tools. 

The  new  Sultan  engine  has  been  espe- 
cially designed   for  simple   construction 


and  for  a  service  as  nearly  automatic  as 
possible,  to  run  without  vibration,  and 
noise  and  without  requiring  a  licensed 
operator.  The  cylinders,  of  new  de- 
sign, have  an  improved  cooling  system, 
chilled  cam  gear,  and  a  perfect  timing 
device  and  circuit  breaker.  Has  auto- 
matic regulation  of  speed  by  the  fuel 
saving  throttle  control  governor  and  the 
engine  is  dust  proof  and  dirt  proof  and 
docs  not  require  housing.  It  is  provided 
with  an  improved  aluminum  automatic 
carburetor  and  improved  circuit  breaker 
that  is  not  affected  by  water  or  oil,  is 
positive  in  action,  cannot  wear  out  or 
get  out  of  order.  The  engine  is  made 
in  7  sizes  of  1%  to  8  h.  p.,  with  net 
weight  of  200  to  900  pounds.  It  is  rec- 
ommended for  operating  concrete  mixers 
and  other  kinds  of  contractors'  equip- 
ment. 

The  Sultan  double-acting  power  pump 
for  street  work,  macadam  roads  and 
concrete  work  is  made  in  four  sizes, 
21,2  to  3  h.  p.,  with  a  capacity  of  900 
to  1,750  gallons  per  hour  to  an  eleva- 
tion of  170  feet.  It  is  mounted  on  a 
steel  truck  and  can  be  operated  at  a 
cost  of  rs,"  rents  for  a  ten-hour  d.iv. 
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The  Sultan  Imp  portable  force  pump, 
especiallj-  designed  to  furnish  water  to 
concrete  mixers,  is  made  in  three  sizes, 
with  motor  or  belt  power,  has  a  capacity 
of  275  gallons  per  hour.  They  also  fur- 
nish a  bultan  motor  driven  Imp  force 
pump  suitable  for  suction  lift  of  20  feet 
and  tank  pressure  of  50  pounds. 

The  Sultan  Atlas  complete  pumping 
plant  to  supply  water  for  road  construc- 
tion has  a  double-acting  pump  that  is 
made  in  three  sizes  of  1%,  3  and  4  h.  p. 
with  a  capacity  of  650,  1,152  and  2,550 
gallons  per  hour  at  a  pressure  of  75 
pounds. 

The  Sultan  d.rect  drive  power  cen- 
trifugal pump  with  2,  2  %  or  3-inch  tuc- 
tion  and  discharge  pipes  has  a  capacity 
of  150,  225  and  350  gallons  per  minute 
to  a  total  lift  of  30  leet.  There  is  also 
a  belt  driven  centrifugal  pump  made  in 
nine  sizes  with  suction  pipe  uf  1  to  10 
inches  diameter  and  capacities  up  to 
4,750  gallons  per  minute. 

Sultan  trench  or  diaphragm  power 
pumps  are  made  in  four  sizes  with  ca- 
pacities from  3,500  to  6.000  gallons  per 
hour.  They  are  mounted  on  steel  trucks, 
driven  by  a  gasoline  motor  and  are  very 
effective  for  trench  pumping  and  for 
handling  water,  lifting  mud,  sand  or 
gravel. 

The  Sultan  builders'  reversible  gaso- 
line engine  hoists  are  built  in  three  sizes. 
Geared  9  to  1  or  12  to  1  and  are  suitable 
for  general  construction  purposes,  pile 
driving  and  other  contractors'  opera- 
tions. 


HBIL    GRAVITY    DUMP    BODY 

The  Heil  Gravity  Dump  Body  manu- 
factured by  the  Heil  Company  and  sold 
by  them  for  JlOO  to  $120,  is  a  1  to  a  1  V4  - 
yard  electrically  welded  watertight  body, 
designed  to  secure  a  ma.ximum  dumping 
angle  and  simply  constructed  with  a  total 
of  only  21  parts.  It  can  be  mounted  on 
any  kind  of  truck  and  gives  best  results 
when  installed  on  a  short  wheel  base 
truck  with  pneumatic  tires.  It  is  es- 
pecially servieable  for  concret  road 
building.  It  can  be  used  equally  well 
in  the  country  or  in  the  city  and  the 
bodies  can  be  easily  removed,  making 
the  trucks  quickly  available  for  other 
purposes. 

\Vet  concrete  is  especially  easily 
handled  by  it,  for  tlie  driver  is  able  to 
trip  the  body  without  leaving  his  cab. 
The    body    rolls    oer    by    gravity    to    a 


dumping  angle  of  SO  or  90  degrees  when 
the  heavy  control  springs  stop  the  move- 
ment without  injurious  jerk  to  the  body 
or  chassis.  Afterwards  the  control 
springs  help  to  restore  it  to  the  raised 
position. 

In  the  raised  position  the  front  of  the 
body  rests  against  the  stop  that  locks 
it  and  holds  it  firmly  in  position.  The 
single  bodies  are  made  in  four  sizes, 
weighing  from  390  to  475  pounds.  Dual 
Bodies  ranging  in  capacity  from  1% 
yards  to  3  yards  are  fastened  to  a  special 
sub  frame  so  that  they  can  be  moiinted 
on  anv  make  of  truck. 


HAVEMEYER    CURB-BARS 

The  Havemeyer  round  nose  curli-bar 
weighs  about  1 V2  pounds  per  linear 
foot  and  has  a  T-shape  cross  section 
with  curved  flanges  and  a  straight  web 
%  inch  wide  from  which  project  an- 
chors 2%  inches  long  and  6  inches 
apart  on  centers.  The  anchors  are  stag- 
gered,  that   is,   bent   in   opposite   direo 


tions,  for  secure  bond  with  the  con- 
crete. The  curb-bar  has  no  sharp  edges 
so  that  no  fillet  is  formed  where  trow- 
elling takes   place. 

The  bars  are  easily  installed  with 
the  aid  of  soft  wire  ties  hung  on  nails 
driven  in  wooden  forms.  The  bars  are 
made  in  10  and  12- foot  lengths,  gal- 
vanized, and  make  neat  compact  bun- 
dles. For  curves  they  can  be  readily 
bent  without  kinking.  This  can  be  done 
by  contractor  or  will  be  done  before 
shipping  if  so  ordered. 

The  Havemeyer  angle  nose  curb-bar 
is  rolled  from  1  %.xl  %x3-16-inch  an- 
gle with  anchors  6  inches  apart  and 
2%  inches  long  sheared  and  punched 
from  the  top  flange  of  the  angle 
which  is  also  provided  with  three 
rows  of  lugs  to  preent  slipping.  The 
bars  weigh  1  %  pounds  per  linear 
foot,  are  stocked  in  10-foot  lengths 
galvanized  and  cut  to  lengths  or  bent 
on  order.  They  are  used  for  shipping 
platforms  and  for  stair  nosings. 


INDUSTRIAL  NOTES 

W.  H.  Schimmel.  formerly  engineer 
maintenance  of  way,  Monongahela  \'al- 
ley  Traction  Co.,  Fairmont.  W.  Va..  is 
now  chief  engineer  of  the  Keeley  Con- 
struction Co..  Clarksburg.  W.  Va 

Dudley  &  Gleaser,  Manchester,  X.  H., 
is  a  new  firm  of  consulting  civil  engi- 
neers recently  organized  to  specialize  in 
water-supply  and  sewerage  design  and 
construction. 

Barto-Phillips  Co.,  engineers  and 
builders.  Xew^  York,  has  been  organized 
to  engage  in  the  engineering  design,  con- 
struction and  exportation  of  all  classes 
of  industrial  buildings,  including  pnwcr 
house  equipment  requirements. 

The  Ideal  Sand  and  Gravel  Company, 
Mason  City,  la.,  has  a  plant  with  a  ca- 
pacity for  excavating,  waslung  and  .sort- 
ing 375  tons  per  hour  of  siod  and  gravel 
from  a  260-acre  deposit,  whi;h  is  LKing 
worked  with  three  l%-y?.rd  and  2'/z- 
yard  dragline  buckets  delivering  into  60- 
yard  standard  gauge,  bottom  dump  cars 
hauled  by  locomotives  to  1  track  hopper 
from  which  the  material  is  elevated  to 
be  crushed  and  then  passes  through 
revolving  screens  and  wa--lriig  bi.is  and 
on  to  the  storage  yard  of  75,000  tons 
capacity. 


The  Cochrane  Steam  Specialty  Co.  of 
Massachusetts  has  been  organized  with 
offices  in  Boston  to  represent  in  New 
Elngland  numerous  well-known  manu- 
facturers of  power  plant  equipment,  in- 
cluding H.  S.  B.  W.-Cochrane  Corp., 
the  Steam  Motors  Co.,  Inc.,  and  the  D. 
Connelly  Boiler  Co. 


J.  D.  Ackenheil,  formerly  with  the 
Portland  Cement  Association  as  field 
engineer  in  the  Pittsburgh  district,  has 
been  appointed  special  representative  for 
the  Heltzel  Steel  Form  and  Iron  Co., 
of  ^\'arren,  Ohio. 


R.\.\SOME    EaUIPMEXT    EXPORTED 
TO    JAPAN 

The  Ransome  Concrete  Machinery 
Co.  has  just  completed  boxing  three  pav- 
ing mixers  for  shipment  to  Japan.  It  is 
evident  that  this  is  the  start  of  a  large 
program  in  the  Flowery  Kingdom. 

They  have  recently  shipped  to  Japan 
for  hydro-electric  work  six  Ransome- 
Cannif  f  concrete  mixers  and  placers  and 
several  Ransome-Canniff  grout  mixers 
and  placers. 

They  have  also  recently  shipped  four 
14-S  mixers  with  gasoline  engme.  power 
loads  and  automatic  water  tanks  to  the 
Japanese  army,  to  be  used  for  the  con- 
struction of  new  fortifications  in  Japan. 
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Gastonia's  Water  Improvements 


By  W.  A.  Hardenbergh 


Two-million- gallon  filter  plant,  to  replace  outgrown  tub  filters,  contains  some 
novel  features  of  construction,  and  the  reinforcement  is  unusually  heavy.    No 
corrosive  material  in  filter  bottom. 


With  a  population  of  nearly  25,000  at  present, 
Gastonia,  N.  C,  is  one  of  the  fastest  growing 
cities  in  the  south.  Within  the  city  limits  are 
some  40  cotton  mills,  which  fact  is  an  index  of 
the  city's  prosperity.  During  the  past  ten  years 
Gastonia's  growth  has  been  extraordinarily  rapid. 

As  with  many  other  southern  cities,  the  prob- 
lems of  sewerage  and  water  supply  were  more  or 
less  neglected  until  the  era  of  high-priced  cotton 
brought  to  these  places  a  new  growth  and  much 
money.  Gastonia  is  at  present  constructing  a 
new  sewage  treatment  plant,  but  heretofore  she 
has  turned  her  sewage  into  a  convenient  stream. 
Likewise,  her  water  supply,  while  providing  pot- 
able water,  has  been  overworked  and  there  has 
been  no  reserve  for  emergencies. 

In  addition  to  constructing  a  new  sewage  treat- 
ment plant  and  a  new  water  filter,  plans  and  sur- 


veys are  now  under  way  for  nearly  a  million  dol- 
lars of  street  paving. 

The  water  improvements  under  way  call  for 
the  erection  of  a  filter  house  with  two  filter  beds, 
coagulating  and  clear  water  reservoirs,  and  a 
high-pressure  elevated  tank.  The  total  of  the 
contract  calls  for  an  expenditure  of  approximate- 
ly $110,000.  When  the  new  works  are  completed, 
the  old  plant  will  be  used  as  a  stand-by  plant. 
The  new  filters  will  have  a  rated  capacity  of  2  - 
000,000  gallons  per  day. 

The  source  of  the  city  water  supply  is  Long 
Creek,  a  small  stream  about  two  miles  north  of 
the  city.  The  water  is  pumped  from  this  stream 
into  a  settling  reservoir,  from  which  it  ^s  forced 
through  9,400  feet  of  12-inch  main  by  electric 
pumps  to  the  city  filter  plant. 

The  old  plant  consists  of  four  tub  filters,  each 
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of  about  250,000  gallons  capacity  per  24  hours, 
tub  coagulation  basins  furnishing  a  detention  pe- 
riod of  only  40  minutes  and  a  liquid  chlorine  ap- 
paratus. Aluminum  sulfate  is  used  for  coagulant. 
There  is  no  pressure  tank,  the  electric  pumps 
I)umping  against  consumption.  \Vhen  the  filters 
are  being  washed,  pressure  in  the  mains  falls 
rapidly. 

The  raw  water  from  the  12-inch  line  leading 
from  the  reservoir  enters  the  new  plant  at  the 
west  end  of  the  building,  through  four  inlets. 
The  mixing  and  settling  chambers,  where  the 
coagulant  will  be  thoroughly  mixed  with  the  raw 
water,  are  35  x  44  feet,  and  the  depth  of  water 
will  be  approximately  24  feet.  These  primary 
settling  basins  have  hopper  bottoms  11  feet 
square,  with  a  clean-out  in  the  bottoms  connected 
with  a  sewer.  The  sides  of  the  hoppers  slope  45 
degrees  for  easy  cleaning.  Bafifles  are  provided  to 
aid  in  thorough  mixing.  The  first  baffle  is  stand- 
ing; the  second,  hanging. 

From  the  primary  settling  basins,  the  water 
passes  'into  the  coagulation  basins  proper,  of 
which  there  are  two,  each  72  feet  3  inches  long 
and  21  feet  6  inches  wide.  These  are  placed  over 
the  clear  water  basins.  The  12-inch  reinforced 
concrete  floor  has  a  slope  of  3  inches  in  order  to 
facilitate  cleaning.  At  rated  capacity  of  opera 
tion,  the  new  plant  will  allow  a  detention  ancl  set- 
tling period  of  6  hours. 

Aluminum  sulfate  will  be  applied  by  dry  feed 
machines,  of  which  two  are  being  installed,  one 
of  which  will  be  kept  in  reserve. 

From  the  coagulating  basins,  the  water  will 
pass  to  the  filters.  These  are  two  in  number, 
each  18  feet  wide  and  20  feet  long.  Each  filter 
will  be  equipped  with  four  wash-water  troughs. 
These  are  of  the  usual  type  of  elongated  "U"  of 
cast  iron. 

In  the  design  of  the  filter  bottoms,  an  effort 
has  been  made  to  avoid  the  use  of  any  material 
subject  to  corrosion.  The  result  is  a  rather  un- 
'usual  type  of  bottom. 

The  floor  of  the  filter  is  composed  of  concrete, 
reinforced,  and  with  openings  the  shape  of  in- 
verted pyramids,  having  concave  sides.  At  the 
bottoms  of  these  inverted  pyramids  there  are  set 
into  the  concrete  quarter-inch  glass  tubes,  such 
as  are  used  for  boiler  gauge  glasses.  The  pyra- 
mids are  3  inches  wide  at  the  base  and  about  2 
inches  deep.  The  filter  floor  will  be  covered  with 
an  8-mesh,  20-wire,  bronze  cloth,  and  on  top  of 
this  will  be  placed  the  layers  of  gravel  and  san(' 


forming  the  filter  proper.  The  grading  and  depth 
of  this  has  not  yet  been  decided  upon. 

The  filter  floor  is  pre-cast  of  1 :2  cement  mor- 
tar, in  blocks  three  feet  long  and  a  foot  wide.  The 
glass  tubes  arc  cast  in  place  at  the  time  of  casting 
the  blocks.  Under  the  floor  proper  of  the  filter 
is  a  sub-floor,  made  up  of  channels  and  ridges. 
The  channels  are  8  inches  wide  at  the  bottom,  4 
inches  deep,  and  9  inches  wide  at  the  top.  They 
are  set  on  12-inch  centers,  so  that  the  filter  floor 
blocks,  which  are  12  inches  wide  and  36  inches 
long,  will  just  fit  on  the  ridges  between  the  chan- 
nels. The  glass  tubes  discharge  the  filtered  water 
into  these  channels,  which  convey  it  into  the  clear 
water  basins  below. 

In  the  ridges  iron  bolts  are  cast  at  12-inch  in- 
tervals. These  come  up  between  the  floor  blocks 
and  are  used  to  fasten  these  down.  Carrying  out 
the  idea  of  protection  from  corrosion,  these  bolts 
are  covered  with  cement  mortar,  which  is  used 
to  fill  the  groove  in  which  they  are  located. 

From  the  filters,  the  water  will  pass  into  the 
clear-water  basins  beneath,  and  from  there  will 
be  pumped  into  the  mains  by  direct-connected, 
electrically  driven,  centrifugal  pumps.  Pressure 
will  be  maintained  by  an  elevated  tank  110  feet 
high,  having  a  capacity  of  305,000  gallons.  At 
present,  the  construction  of  this  tank  is  held  up 
because  of  a  suit  by  a  neighboring  property 
owner,  who  has  contended  —  and  his  conten- 
tion has  so  far  been  upheld  by  the  courts — that 
it  will  be  a  menace  to  his  life  and  property,  and 
that  it  would  probably  fall  upon  him. 

W'atcr  for  washing  the  filters  is  provided  in  a 
tank  on  top  of  the  filter  house,  which  will  yield 
a  large  volume  of  water  under  low  pressure. 

The  reinforcing  throughout  the  building  is  very 
hea\y.  The  walls  of  the  first  floor  are  reinforced 
with  a  double  row  of  steel,  inside  and  out.  The 
vertical  reinforcing  is  of  ■;4-ii'ich  square  bars  set 
on  6-inch  centers,  while  the  horizontal  is  also  %- 
inch  bars  but  set  on  12-inch  centers.     The  second 
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floor  walls  have  a  single  row  of  reinforcing,  ^4- 
inch  bars  6  inches  on  centers  vertical  and  12 
inches  on  centers  horizontal.  The  floor  over  the 
clear-water  basin  has  a  double  row,  top  and  bot- 
tom, of  reinforcing.  On  the  top,  J/-inch  square 
bars  are  spaced  12  inches  on  centers  both  ways ; 
on  the  bottom  f.'^-inch  bars  are  spaced  8  inches 
longitudinally  and  J^-inch  square  bars  7  inches  on 
centers  crosswise. 

The  concrete  in  the  entire  plant  is  mi.xed  1 :2:4. 
Broken  stone  had  to  be  shipped  in  from  Colum- 
bia, S.  C,  but  sand  was  found  locally  in  the  beds 
of  small  streams.  Dominion  portland  cement  was 
used.     Waterproofing  was  used   throughout. 

All  concrete  was  mixed  with  a  Rex  one-bag 
mixer.  Ail  concrete  was  placed  by  barrows.  The 
floors  were  poured  from  runways  mounted  on 
four-legged  horses.  The  walls  were  poured  from 
barrows.  When  a  horizontal  joint  was  necessary, 
as  at  the  end  of  a  day's  work,  the  concrete  was 
"creased"  to  make  a  good  joint,  wetted  in  the 
morning,  and  flushed  with  a  creamy  mortar.  No 
placing  was  done  by  chutes,  but  all  concrete  was 
delivered  to  a  dumping  bucket. 

The  Rex  mixer,  while  rather  small  for  the  job, 
did  excellent  work.  In  one  continuous  stretch  of 
four  days  and  one  hour — forty-one  hours  of  work 
— 70y2  cubic  yards  of  concrete  were  placed. 

Excavation  for  the  building  was  by  wheeled 
scraper  and  hand.  Labor-saving  machinery  was 
little  used. 

The  plant  was  designed  by  W.  M.  Piatt,  con- 
sulting engineer,  of  Durham,  N.  C,  and  F.  W. 
Simons  is  resident  engineer.  Tucker  &  Laxton, 
of  Charlotte,  are  the  contractors,  and  J.  P.  Propst 
superintendent  of  construction.  W.  J.  Alexan- 
der is  city  manager  of  Gastonia. 


New  Dam  of  Providence  Water  Works 

Actual  construction  work  has  been  going  on 
for  two  or  three  months  on  a  new  dam  known 
as  the  Kent  dam  for  increasing  the  water  supply 
of  Providence,  R.  I.,  which  will  create  a  reservoir 
at  Scituate.  The  total  cost  of  this  dam  will  prob- 
ably approximate  $5,000,000.  It  was  planned  in 
1917  and  the  plans  approved  in  July  of  the  fol- 
lowing year. 

In  April  of  this  year  the  water  supply  board 
received  permission  to  raise  $4,000,000  for  financ- 
ing the  construction  and  bids  were  opened  on 
April  27.  The  only  bidder  under  $4,000,000  was 
Winston  &  Co.,  of  Kingston,  N.  Y.,  whose  bid 
was  $3,499,925,  and  this  company  received  the 
contract  on  May  4.  Since  then  a  considerable 
amount  of  preliminary  work  has  been  done.  It 
was  found  necessary  to  build  a  railroad  from 
Jackson  to  the  reservoir  for  bringing  in  plant  and 
materials,  and  in  addition  the  city  let  a  contract 
to  Louis  Longhi  &  Bro.,  of  Torrington,  Conn.,  for 
$57,464  for  building  a  road  around  the  reservoir 
1J4  miles  long.  The  railroad  'was  completed  a 
few  weeks  ago  and  machinery  and  supplies  car- 
ried over  it  and  steam  shovel  work  begun  in 
July.  The  first  monthly  paj'ment  for  construction 
work  was  made  on  August  15,  amounting  to 
$14,994.80. 


Rahway's  Water  Situation 

Like  many  other  communities  in  New  Jersey, 
Rahway  is  stirred  up  over  the  water  situation, 
both  the  quantity  and  quality  of  the  public  sup- 
ply being  questioned.  A  committee  was  appointed 
to  investigate  and  report  upon  the  subject  and 
many  citizens  expressed  their  opinions  and  vari- 
ous degrees  of  ignorance  of  the  subject  in  the 
daily  papers.  Fortunately,  the  chairman  of  the 
committee,  P.  R.  Forman,  seems  to  possess  a 
judicial  mind  too  seldom  found  in  the  members  of 
citizens'  committees  of  this  kind.  His  report, 
presented  a  short  time  ago,  might  well  be  studied 
carefully  by  other  communities  which  are  con- 
fronted by  similar  problems. 

Mr.  Forman  says  that  the  water  can  be  criti- 
cized as  to  occasional  bad  tastes  and  odors  and 
that  it  is  not  at  all  times  clear.  It  is  derived  from 
the  Rahway  river,  which  passes  through  a  num- 
ber of  communities  and  cities  which  contribute 
sewage  and  street  washings  to  it,  and  this  pol- 
lution, and  especially  that  contributed  by  chemi- 
cal plants  and  other  works,  is  likely  to  increase. 
It  is  to  be  considered,  however,  that  the  supply 
will  apparently  be  abundant  for  some  years  to 
come,  that  with  such  purification  as  it  is  now  re- 
ceiving it  is  safe  from  a  health  standpoint,  "as 
has  been  proven  by  the  health  of  the  community 
and  the  best  bacteriological  tests  that  we  have 
been  able  to  have  made";  the  tastes  and  odors 
have  been  traced  with  reasonable  accuracy  to  a 
source  where  the  trouble  can  be  removed  without 
insurmountable  expense. 

If  a  better  supply  can  be  obtained,  it  then  be- 
comes a  question  as  to  the  cost  of  this  supply  and 
whether  the  community  wishes  and  is  able  to 
spend  the  necessary  money  for  obtaining  the  more 
desirable  supply.  Rahway  is  a  manufacturing 
city  and  makes  no  effort  "to  be  attractive  in  ap- 
pearance and  appointments  and  thereby  attract 
to  itself  the  best  class  of  residents.  .  .  .  The 
majority  of  its  people  are  employed  in  various  ca- 
pacities in  its  factories  or  in  plants  in  the  neigh- 
boring communities.  The  result  is  that  they  have 
not  been  in  a  position,  from  a  financial  standpoint, 
to  do  those  things  that  must  be  done  if  a  city  is  to 
be  one  that  will  attract  to  itself  the  best  class  of 
residents.  Therefore,  our  water  calculations  must 
be  based  on  three  very  important  factors : 

1.  It  must  be  safe  for  the  health  of  those 
using  it. 

2.  It  must  be  suitable  for  manufacturing  pur- 
poses. 

3.  It  must  be  within  the  spending  ability  of 
our  taxpayers." 

Mr.  Forman  adds  that,  in  view  of  the  fact  that 
the  present  supply  is  safe,  time  can  be  taken  for 
continuing  investigations  without  the  necessity 
for  hurried  decisions  that  may  later  prove  to  have 
been  unwise. 

In  too  many  instances  decisions  on  improve- 
ments of  this  kind  result  from  hurried  action  fol- 
lowing hysterical  propaganda  by  certain  citizens, 
but  it  is  to  be  hoped  that  Rahway  will  take  the 
advice  condensed  in  the  above  statement  and 
make  a  thorough  study  of  the  various  phases  of 
the  problem  before  taking  definite  action. 
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Wisconsin  State  Highway  Department 
Equipment 

According  to  the  Wisconsin  State  Department  of 
Engineering  report  for  the  quarter  ending  July  1, 
1921,  the  principal  items  of  equipment  of  the  High- 
way Division  received  since  March  1,  1931,  included 
fifty-two  3-ton  Riker  used  trucks  and  two  car  loads 
of  Riker  spare  parts.  These  parts  are  of  very  good 
selection  and  will  be  of  great  aid  in  placing  the  52 
Riker  trucks  in  condition. 

To  date  there  have  been  received  3(1  used  ten-ton 
Holt  tractors,  30  of  which  are  at  work. 

Thirty-three  Anderson  3-ton,  4-whcel  revers- 
ible trailers,  equipped  with  3b  x  5  solid  tires, 
have  been  received.  A  third  allotment  of  T.  N.  T. 
amounting  to  227,960  pounds,  has  been  received. 
This  was  cartridged  by  the  M.  J.  Connolly  Company 
at  five  cents  per  pound ;  156,125  pounds  was  re- 
shipped  upon  its  arrival  to  counties  and  contractors, 
the  remaining  71,835  pounds  is  in  storage  at  Arcadia. 

The  following  is  a  list  of  the  miscellaneous  ma- 
terial received  :  12,770  feet  of  suction  and  discharge 
hose,  2  inch;  12  log  wagons;  10  gravel  screens;  20 
thirty-five  H.  P.  four  cylinder  motors;  S  fifty  H.  P. 
four  cylinder  motors;  18  truck  governors;  3  Buda 
track  drills;  1  machine  lathe;  76  crowbars;  68,000 
No.  8  detonators;  6  log  wagons;  68  rip  saws;  5,400 
round  point  D  handle  shovels;  393  square  point  D 
handle  shovels;  455  long  handled  sqtiare  f>oint 
sliovels  ;  500  spades ;  2  car  loads  wire  mesh,  78  inches 
wide,  in  rolls  of  150  feet  each,  eleven  gauge  wire; 
1  Ingersoll-Rand  vacuum  pump;  1  large  air  com- 
pressor with  motor  attached ;  1  car  load  pipe  fittings 
and  electric  motors.  (In  this  car  were  ten  motors 
ranging  from  15  to  50  H.  P. 

To  date  there  have  been  received  from  the  Federal 
Government  545  trucks  and  cars.  Twenty-six  of 
these  have  been  salvaged  on  account  of  their  unserv- 
iceabieness.  Twenty-six  five-ton  Pierce  Arrow  trucks 
have  been  transferred 'to  the  State  of  Utah  on  ac- 
count of  the  five-ton  trucks  being  too  heavy  for 
service  in  Wisconsin.  The  52  Riker  trucks  are  being 
held  and  will  not  be  placed  in  service  this  year.  This 
is  due  to  lack  of  shop  facilities.  An  additional  as- 
signment of  trucks  is  now  before  the  counties  who 
are  taking  a  number  of  trucks.  There  are  still  48 
trucks  that  have  not  been  completely  overhauled.  It 
is  estimated  that  these  trucks  are  fifty  per  cent 
overhauled. 

The  trucks  in  the  State  fleet  have  been  moving 
rapidly  of  late  both  to  counties  and  to  contractors. 
The  ATadison  shop  is  now  assembling  Fords  for 
spare  stock.  It  is  calculated  to  assemble  Fords  cheap- 
er than  they  can  be  purchased,  as  a  number  of 
parts  have  been  received  from  the  government, 
and  on  the  parts  that  are  purchaSiCd  a  25  per  cent 
discount  is  secured. 


State  Highway  Construction  Overhead 

According  to  a  statement  of  George  Coleman, 
state  highwa}'  commissioner,  Norfolk,  Va.,  the 
overhead  expense  of  the  Virginia  Highway  De- 
partment, including  both  engineering  and  admin- 
istration costs,  averages  from  6^  to  6-)4  per  cent 
of  the  cost  of  construction,  as  compared  to  the 
percentages  of  6J4  in  Delaware  and  South  Caro- 


lina, while  that  in  North  Carolina,  owing  to  the 
recent  reorganization  preparatory  to  doing  fifty 
million  dollars'  worth  of  work  is  at  present  about 
10  per  cent.  In  Pennsylvania  it  is  about  9  per 
cent  and  in  California  15.86.  In  the  Federal  Aid 
projects  the  percentage  runs  from  2  to  10  with  an 
average  of  less  than  4  per  cent.  The  high 
amounts  are  largely  due  to  conditions  where 
heavy  grading  is  required.  In  Virginia  concrete 
and  bituminous  macadam  roads  in  several  coun- 
ties, each  of  them  costing  from  $100,000  to  $300,- 
000  each,  have  been  constructed  with  a  cost  of 
overhead  and  engineering  as  low  as  3  per  cent. 

Ideal  Section  of  Lincoln  Highway 

That  section  of  the  Lincoln  highway  between 
Dyer  and  Schererville,  Lake  county,  Ind.,  has 
been  tentatively  selected  by  the  board  of  direc- 
tors of  the  Lincoln  Highway  Association  as  the 
location  for  the  ideal  section  to  form  an  object 
lesson  embodying  the  most  advanced,  modern 
highway  specifications.  Extensive  investigations 
of  the  topography,  drainage,  soil  conditions,  costs 
and  other  engineering  features  have  been  made, 
and  there  is  rapidly  being  completed  a  tentative 
plan  for  a  development  that  is  expected  to  sur- 
pass all  existing  rural  highways  in  adequacy, 
permanency,  and  beauty.  Specifications  provide 
tor  a  concrete  pavement  40  feet  wide  and  10 
inches  thick  with  5-foot  shoulders,  in  the  center 
of  a  100-foot  right  of  way.  Drainage  will  be  pro- 
vided by  underground  tiles,  and  there  will  be  no 
open  ditches.  The  25-foot  right  of  way  on  each 
side  of  the  roadway  will  be  improved  by  a  walk 
for  pedestrians  on  one  side.  Lights  will  be  pro- 
vided for  illumination  at  night  and  a  prominent 
landscape  architect  is  developing  a  plan  to  em- 
phasize and  improve  the  natural  beauties  of  the 
terrain.  It  is  hoped  that  the  grading  may  be  done 
this  year  and  the  paving  in  the  spring  of  1922. 

Street  Pavements  in  Pennsylvania 

The  33  third-class  cities  of  Pennsylvania  con- 
tain 783.13  miles  of  paved  highways,  according 
to  statistics  obtained  in  connection  with  a  survey 
made  by  the  Bureau  of  Municipalities  of  the  Penn- 
sylvania Department  of  Internal  Affairs.  The 
largest  mileage  in  any  one  city  is  98.68  in  Erie 
and  the  next  largest  is  84.31  in  Harrisburg.  Next 
in  order  is  Altoona  with  55.66  miles,  followed  by 
Wilkes-Barre  with  52.88.  The  least  mileage  is 
2.07  miles  in  Coatesville,  closely  approximated 
by  Lock  Haven  with  2.18  miles. 

In  the  kind  of  pavement  used,  brick  leads,  being 
the  principal  pavement  used  in  Bradford,  Carbon- 
dale,  Connellsville,  Corry,  DuBois,  Easton,  Frank- 
lin, Lancaster,  Lock  Haven,  McKeesport.  Mead- 
ville,  Monongahela,  Newcastle,  Oil  City,  Pittston, 
Uniontown  and  Williamsport,  and  one  of  the  two 
or  three  principal  kinds  in  Altoona,  Hazelton, 
Johnstown,  Reading  and  Titusville.  Asphalt  "S 
the  principal  pavement  used  in  Allentown,  Erie, 
Harrisburg,  Wilkes-Barre  and  York  and  one  of 
the  principal  kinds  in  Altoona,  Johnstown,  Read- 
ing and  Titusville.  Amiesite  is  the  principal  pave- 
ment in  Bethlehem  and  Coatesville,  and  one  of  the 
principal  kinds  in  Hazelton.     Bitulithic  is  one  of 


September  24,  1921 


PUBLIC     WORKS 


235 


the  principal  kinds  in  Altoona,  filbertine  in  Ches- 
ter, and  wood  block  in  Lebanon,  Pottsville  and 
Sharon. 

Three  of  the  cities,  Erie,  Harrisburg  and  Read- 
ing own  asphalt  repair  plants. 

All  of  the  cities  require  the  street  car  companies 
to  pay  a  part  of  the  paving  costs  on  streets  where 
their  tracks  are  laid.  In  some  cities  the  compa- 
nies must  pay  for  the  pavement  between  tracks 
and  tor  two  feet  outside  the  rails,  while  in  others 
the  space  outside  the  rails  is  confined  to  nine 
inches  on  each  side.  The  majority  of  the  cities 
use  the  foot  front  rule  in  making  assessments  of 
cost  of  pavement. 


Pavement  Breaker  for 
Street  Trenching 

Automatic  gasoline  driven  machine  with 
capacity  for  breaking  500  linear  feet  of  8- 
inch  concrete  pavement,  or  frozen  clay  18 
inches  thick,  and  6  feet  wide,  in  one  8-hour 
day. 


the  height  of  the  fall,  which  is  7  feet  maximum. 
The  transverse  motion  of  the  hammer  is  con- 
trolled by  a  friction  clutch  and  the  breaking 
speed  is  approximately  15  inches  per  minute. 
The  machine  advances  and  moves  from  place  to 
place  under  its  own  power  at  a  maximum  speed 
of  about  1  mile  per  hour.  It  is  operated  by  one 
man  and  a  laborer  following,  and  consumes  lyi 
gallons  of  gasoline  and  ^4  pint  of  lubricating  oil 
per  hour. 

The  machine  breaks  a  surface  6  feet  wide  and 
500  feet  long  through  8-inch  concrete  in  an  8-hour 
shift  and  can  be  operated  on  any  kind  of  pave- 
ment but  is  more  advantageously  used  for  asphalt 
work  in  cold  weather  than  in  hot  weather  when 
the  soft  asphalt  is  liable  to  stick  to  the  hammer. 
Last  winter  the  two  machines  were  used  to  break 
clay  frozen  to  a  depth  of  18  inches  and  covered 
500  linear  feet  of  6-foot  trench  in  one  8-hour  day. 
For  wider  trenches  the  machine  had  to  make  re- 
peated trips. 


Cutting  through  the  hard  surface  of  streets 
and  pavements  to  permit  the  excavation  of 
trenches  has  been  facilitated  in  Detroit  by  the 
construction  and  operation  of  two  locomotive 
pavement  breaking  machines,  designed  for  the 
Board  of  Water  Commissioners,  George  H.  Fen- 
kell,  superintendent,  and  largely  designed  by 
Henry  Cousino,  engineer  of  power 
machinery. 

The  9x  15-foot  machine,  14  feet 
high,  weighs  14,000  pounds,  is 
mounted  on  a  pair  of  short  forward 
crawler  tractors  and  two  rear 
wheels.  It  carries  a  short  struc- 
tural steel  tower  over  the  tractors, 
with  a  transverse  track  across  the 
top  of  the  front  face,  on  which 
travels  the  suspended  leads  of  a 
1,225-pound  drop  hammer  operated 
through  sprocket  chains  from  a  15 
h.  p.  gasoline  engine  mounted  over 
the  real  axle. 

The  hammer  is  fitted  with  a  9  x 
14-inch  removable  hardened  steel 
bit  which  has  a  90-degree  beveled 
cutting  endge  that  may  be  set 
transversely  or  longitudinally.  It 
has  a  hoisting  speed  of  76  feet  per 
minute  and  strikes  14  blows  per 
minute  while  the  transverse  mo- 
tion of  35  feet  per  minute  to  a  max- 
imum distance  of  6  feet,  permits  a 
shift  of  21  inches  between  the 
blows 

The  hammer  is  lifted  by  hoist- 
ing chains  that  engage  tilting  spurs 
from  the  hammer  that  are  tripped 
and  allow  the  hammer  to  fall  auto- 
matically when  the  spurs  strike 
adjustable    stops,    which    regulate 


Connecticut  Taxes  Gasoline 

On  .September  1,  Connecticut's  new  law  went 
into  effect  taxing  at  1  cent  a  gallon  gasoline 
bought  within  the  state  for  automobile  use.  Con- 
necticut is  a  comparatively  small  state,  and  it  will 
be  possible  for  tourists  to  obtain  sufTlcient  gaso- 
line in  New  York,  Massachusetts  or  Rhode  Island 
to  carry  them  through  the  state  and  thus  avoid 
the  tax,  although  owners  of  automobiles  residing 
in  the  state  will  with  few  exceptions  find  it  im- 
practicable to  avoid  the  tax.  Whether  any  large 
])eri-cntage  of  tourists  will  take  the  trouble  neces- 
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sary  to  save  the  1  cent  a  gallon  remains  to  be  seen. 
Concerning  this  tax  the  "Springfield  Republi- 
can" says:  "As  a  means  of  raising  increased  funds 
for  road  construction  and  maintenance  the  Con- 
necticut law  has  obvious  advantages.  Certainly 
it  is  more  fair  than  a  flat  increase  of  the  registra- 
tion fee,  failing  to  differentiate  between  cars  of 
different  sizes  and  costs.  As  a  smaller  and  lighter 
car  consumes  less  gasoline  per  mile  and  at  the 
same  time  contributes  less  to  the  wear  of  the 
roads,  a  tax  upon  gasoline  consumption  has  much 
to  recommend  it." 


Hell  Gate  Power  House 
Tunnel  and  Wliarf  * 


Concreting    by    tremie    and    in    cofferdam 

formed  by  river  wall  and  shore  retaining 

wall.    Construction  of  piers. 


CONCRJBTING 

The  1  :2  :4  concrete,  of  which  about  25,000  yards 
were  used  for  the  tunnels  and  sea  walls  alone,  was 
mixed  in  two  traveling  plants,  each  of  which  was 
installed  on  a  40  x  40-foot  horizontal  timber  plat- 
form, mounted  on  wheels  on  a  28-foot  gauge 
track,  laid  on  a  framed  timber  trestle  about  450 
feet  long,  parallel  to  the  sea  wall  on  the  shore 
side.  A  stiff-leg  wooden  derrick  with  65-foot 
boom  was  installed  on  each  of  two  opposite  diag- 
onal corners  of  each  platform,  and  on  a  third 
corner  there  was  an  elevated  storage  bin  for  ag- 
gregate. Near  the  middle  of  the  river  side  of  the 
platform  there  was  a  timber  hoisting  tower  60 
feet  high  and  a  1-yard  Ransome  concrete  mixer, 
adjacent  to  which  was  the  cement  storage  shed 
and  a  working  platform.  Cement,  sand  and  gravel 
aggregate  were  received  on  scows,  unloaded  and 
deposited  in  storage  by  the  derrick  boom.  Tlic 
mixed  aggregate  was  delivered  from  storage  bins 
to  the  concrete  mixer  by  gravity  through  the 
chute  and  the  concrete  was  hoisted  in  the  tower 
and  spouted  to  the  wall  and  tunnel  throu'^h  a 
huge  chute  made  of  two  30- foot  and  one  10-fi»'; 
sections,  suspended  from  a  derrick 
boom. 

Nearly  all  of  the  concrete  for  the 
sea  wall  was  spouted  to  the  1-yard 
hopper  of  the  12-inch  spiral  riveted 
tremie  pipe  by  which  it  was  satisfac- 
torily placed  under  water.  The  tre- 
mie and  the  small  working  platform 
enclosing  the  top  of  its  hopper,  were 
suspended  from  a  derrick  boom,  the 
lower  end  of  the  tremie  was  placed 
on  the  rock  bottom  and  the  tremie 
pipe  and  hopper  were  filled  with  con- 
crete nearly  up  to  the  top  of  the  hop- 
per. The  tremie,  controlled  by  guy 
lines,  was  then  slightly  raised  and 
shifted  longitudinally  and  trans- 
yerseiy,  required  changes  of  eleva- 
tion being  indicated  by  red  and  green 
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electric  light  signals,  transmitted  to  the  hoisting 
engine.  About  15  yards  of  concrete  were  slowly 
deposited  until  the  forms  were  filled  to  a  depth 
of  about  5  feet,  after  which  the  operations  were 
more  rapid  until  the  form  was  completely  filled 
on  the  same  day  that  it  was  commenced. 

I'lER   CONSl  RUCTION 

The  river  side  of  the  wharf  is  supported  on 
twelve  6  x  31-foot  piers,  which  were  concreted  in 
open  removable  cofferdams.  At  the  shore  end  <,[ 
the  piers  the  foundations  for  about  12  feet  are  on 
approximately  horizontal  rock  surface,  20  feet 
heiow  low  tide  elevation.  From  this  surface  the 
river  bottom  slopes  steeply  down  to  a  point  about 
8  feet  from  the  outer  ends  of  the  piers,  where  it 
IS  approximately  horizontal  at  a  depth  of  about 
35  feet  below  low  tide.  At  the  shore  end  of  the 
piers  the  cofferdams  are  made  with  detachable 
wooden  panels,  but  in  deeper  water  Lackawanna 
steel  sheet  piles  were  substituted  for  the  panels 
to  continue  the  side  walls  and  form  the  river  ends 
uf  the  cofferdams. 

The  wooden  sides  of  the  cofferdams  were  full 
size  panels  made  with  solid  courses  of  6  x  12-inch 
timber,  bolted  to  vertical  outside  12-inch  chan- 
nels. They  were  assembled  together  by  derrick 
boats  and  the  panels  were  bolted  together  and 
the  bearings  on  the  rock  were  examined  by  divers 
who  closed  the  openings  under  the  cofferdam 
walls  with  short  3  x  12-inch  vertical  sheeting 
planks  spiked  on,  and  sand  bags  piled  up  on  the 
exterior  in  the  same  manner  for  the  sea  wall 
forms.  The  derrick  boat,  securely  moored  in  the 
proper  position,  then  assembled  the  sheet  piles 
forming  the  remainder  of  the  cofferdam,  and  the 
lower  ends  of  the  sheet  piles  were  banked  with 
sand  bags  in  the  same  way  as  for  the  wooden 
portion  of  the  structure.  The  surface  of  the  rock 
was  examined  by  divers  who  cleaned  it  with  a 
hydraulic  jet  and  a  centrifugal  dredge  pump  in 
the  same  manner  as  for  the  sea  wall  foundation. 

The  piers  requiring  about  250  yards  of  concrete 
were  poured  by  the  tremie  method,  the  concrete 
spouted  from  the  hoisting  tower  to  the  tremie 
hopper  as  described  for  the  sea  wall. 

.Mter  the  piers  had  been  concreted  for  48  hours 
'the  Iiolts  in  the  cofferdams  \\ere  loosened  l)v  (li\- 
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ers,  the  forms  panels  were  stripped 
from  them,  and  the  sheet  piles  pulled 
and  both  were  reassembled  for  piers 
in  advance. 

SETTING    THE    INTAKE    WALLS 

Cylindrical  holes  were  cut  in  the 
river  side  panels  of  the  sea  wall 
forms  to  receive  the  lower  ends  of 
the  cast  iron  intake  pipes,  57  inches 
in  diameter  outside  and  54  inches 
inside.  The  pipes  were  made  in  three 
flange  connected  sections,  7,  10,  and 
10  feet  long  from  the  bottom  up,  and 
being  heavy,  were  very  carefully 
placed  in  position  and  adjusted  by 
divers  before  the  forms  were  con- 
creted. The  form  openings  around 
the  lower  ends  of  the  pipes  were 
carefully  closed  with  1-inch  boards 
put  on  by  divers  and  the  concrete 
around  the  pipes  was  lowered  in  bags 
and  carefully  placed  by  divers  until 
the  pipes  were  imbedded  up  to  low 
water  level. 

UNWATERING   BEHIND  THE   SEA  WALL 

After  the  completion  of  the  sea 
wall,  heavv  wooden  bulkheads  were 
installed  in  vertical  recesses  provided 
in  it  and  in  the  shore  retaining  wall 
at  the  upstream  and  downstream 
ends,  to  enclose  the  space  between 
it  and  the  shore,  and  with  the  wail 
itself  formed  a  cofferdam  which  was 
unwatered  by  a  12-inch  centrifugal 
pump.  The  mottom  inside  the  cof- 
ferdam   was    then    excavated    down 
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to  sound  hard  rock  by  hand  work.  The  sur- 
face was  cleaned  and  entirely  covered  with  a  mass 
of  concrete  from  2  to  6  feet  thick,  the  horizontal 
upper  surface  about  10  feet  below  low  tide  level 
forming  the  floor  of  the  intake  tunnels.  On  this 
floor  wooden  forms  were  built,  in  each  of  which 
there  were  assembled  a  pair  of  vertical  cast  iron 
discharge  pipes  42  inches  in  diameter  inside  and 
11  feet  apart  on  centers.  These,  like  the  intake 
pipes,  were  made  in  three  sections  each,  flange 
bolted  together  and  thoroughly  braced  in  position 
before  the  concrete  was  filled  in  around  them, 
forming  sections  of  the  shore  wall  of  the  tunnel 
with  intermediate  spaces  between  them.  After 
these  sections  were  stripped,  they  were  connected 
by  form  panels  on  the  inner  and  outer  faces  and 
the  spaces  between  them  were  concreted,  complet- 
ing the  inside  wall  of  the  tunnel. 

The  river  wall  of  the  tunnel  was  then  completed 
by  concreting  up  to  the  battered  face  of  the  sea 
wall  and  making  with  the  latter  a  solid  mass  16 
feet  thick  that  was  carried  up  to  the  tunnel  roof, 
which  is  a  wide  solid  reinforced  slab  6  feet  thick, 
which  was  concreted  afterwards  in  a  single  opera- 
tion, completing  the  tunnel  and  leveling  up  the 
top  of  the  wall  to  the  elevation  of  the  wharf 
floor. 

For  this  work  the  tremie  was,  of  course,  not 
required,  and  the  concrete  mixed  on  the  traveler 
platforms  was  hoisted  and  spouted  to  position  as 
required.  The  total  amount  of  concrete  in  the 
wharf  and  tunnel,  exclusive  of  the  retaining  wall, 
not  here  described,  was  about  20,000  yards. 

The  work  was  commenced  .March  17,  1920,  the 
sea  wall  was  completed  January  1,  1921,  and  the 
entire  concrete  structure  is  now  about  75  per  cent 
finished.  The  present  force  is  about  60  men  and 
the  maximum  has  been  about  250  men. 

The  P.  J.  Carlin  Company  is  the  contractor  for 
the  wharf  and  tunnel,  Post  &  McCord  for  the 
steel  work  and  the  U.  S.  Structural  Company  for 
the  superstructure  work.  The  power  station  was 
designed  by  Thomas  E.  Murray,  Inc.,  and  the  en- 
tire construction  work  executed  under  the  imme- 
diate supervision  of  George  A.  Hughes,  civil  engi- 
neer ;  John  S.  Kerins,  resident  engineer  ;  and  John 
H.  Lawrence,  engineering  manager  of  that  corpo- 
ration. 


"The  establishment  of  cantonments  and  indus- 
trial plants  was  eagerly  sought  after  by  most  com- 
munities by  reason  of  the  benefit  derived  from  the 
money  expended  by  both  the  government  and  in- 
dividuals there  employed,  so  even  if  extra  repairs 
were  made  to  the  roads,  the  communities  con- 
cerned were  the  gainers  thereby." 

Planning  Board  for  Winston-Salem 

The  new  planning  board  created  for  Winston- 
Salem  appears,  from  local  reports,  to  be  possessed 
of  practically  nothing  but  advisory  powers,  and 
the  benefits  which  it  will  be  able  to  confer  upon 
the  community  will  therefore  depend  largely  up- 
on the  influence  which  its  personnel  may  have 
with  the  board  of  aldermen  and  the  weight  which 
its  recommendations  carry  with  that  board.  The 
planning  board  is  to  consist  of  five  members,  one 
being  the  commissioner  of  public  works,  one  a 
member  of  the  board  of  aldermen  and  the  other 
three  being  citizens  not  identified  with  the  city 
administration,  serving  for  three  years,  one  term 
expiring  each  year,  the  citizen  members  being  ap- 
pointed by  the  board. 

The  duties  of  the  board  are  to  be  the  recom- 
mendation of  plans  and  maps  for  new  streets,  al- 
leys, viaducts,  bridges,  subways,  parkways,  parks, 
playgrounds  or  any  other  public  improvements; 
recommendations  as  to  the  preservation  and  care 
of  historical  landmarks ;  and  recommendations  to 
public  authorities  or  to  any  corporation  or  indi- 
vidual in  the  city  concerning  the  location  of  any 
building,  structure,  etc.,  to  be  erected,  and  con- 
cerning the  platting  and  replatting  of  land.  It 
will  have  power  to  appoint  or  employ  clerical  help 
and  to  employ  such  architects  and  engineers  as 
are  necessary  to  the  performance  of  its  functions- 


Federal  Government's  Use  of  Highways 

Mercer  county.  New  Jersey,  has  made  a  claim 
on  the  United  States  War  Department  for  $198,- 
000,  the  estimated  cost  of  repairs  necessitated  by 
the  exceptionally  heavy  traffic  of  motor  trains 
carrymg  war  supplies.  Burlington  county  also  has 
claimed  $400,000  damages  for  the  same  reason. 
The  war  department  has  declined  to  act  favorably 
on  the  clamis,  based  on  the  opinion  that  "the  high- 
ways in  question  have  been  established  and  dedi- 
cated for  the  purpose  of  public  use.  There  can 
be  no  question  that  the  United  States  government 
IS  entitled  at  all  times  to  the  free  and  untram- 
meled  use  of  public  highways  to  as  great  an  extent 
as  private  corporations  or  individuals  " 


American  Public    Health    Association    Semi- 
centennial 

The  American  Public  Health  Association  is  to 
hold  a  semi-centennial  celebration  in  New  York 
City  November  8  to  18,  which  will  consist  not 
only  of  scientific  sessions  to  be  held  November 
14  to  18,  but  also  of  a  "health  institute"  during  the 
week  previous,  a  banquet  in  honor  of  Dr.  Stephen 
Smith,  the  founder  and  first  president  of  the  as- 
sociation, who  is  about  to  celebrate  his  hundredth 
birthday,  and  the  publication  of  a  volume  en- 
titled "Fifty  Years  of  Public  Health,"  which  will 
be  a  history  of  public  health  up  to  the  present 
date.  In  addition,  there  will  be  held  in  Grand 
Central  Palace  on  November  14  to  19  a  Public 
Health  Exposition  (announced  as  the  "first  an- 
nual") under  the  joint  auspices  of  this  associa- 
tion and  the  Department  of  Health  of  New  York 
City,  "to  the  end  that  the  city  and  its  people 
may  derive  the  maximum  benefits  from  this  very 
important  convention." 

Detailed  announcements,  programs  and  infor- 
mation will  be  published  later  or  may  be  had  by 
addressing  the  secretary  of  the  association  at  370 
7th  avenue.  New  York  City. 


September  24,  1931 
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Starting  Up  Grade 

That  a  distinct  impetus  has  been  given  to  con- 
struction is  shown  by  the  fact  that  a  number  of 
the  mills  in  the  United  States  Steel  Corporation 
that  have  long  been  closed  have  been  put  in  oper- 
ation and  many  new  employees  have  been  taken 
on  in  them  within  the  last  few  days.  Such  ac- 
tion on  the  part  of  the  greatest  steel  interest  is 
sure  to  be  followed  by  a  large  proportion  of  the 
other  steel  interests  and  will  have  an  important 
psychological  effect  since  it  is  generally  acknowl- 
edged that  the  steel  industry  is  an  index  of  gen- 
eral national  activity. 

The  increase  of  steel  production  is  a  sure  sign 
of  increased  orders  and  that  in  turn  means  a 
greater  amount  of  engineering  construction  to 
which  the  larger  part  of  the  finished  steel  prod- 
ucts are  applied. 


Another  vital  element  of  engineering  construc- 
tion is  Portland  cement,  which  is  used  in  almost 
every  construction  job  and  for  few  other  pur- 
poses. According  to  the  last  report  of  the  United 
States  Geological  Survey  the  production  of  ce- 
ment in  July  was  greater  than  in  June,  while  the 
stock  on  hand  was  materially  reduced  from  that 
of  the  previous  month  and  the  total  production 
since  January  1  was  more  than  97  per  cent  of  that 
in  the  same  period  last  year.  Furthermore  one  of 
the  greatest  cement  mills  with  a  capacity  of  1,- 
000,000  barrels  per  year,  reports  a  record  produc- 
tion last  month,  in  excess  of  the  annual  rate. 

Reports  from  Boston,  Pittsburgh,  Detroit,  To- 
ledo, Chicago,  Syracuse  and  Elmira  state  that 
many  more  workmen  are  being  employed  and 
that  the  applications  for  employment  are  less.  In 
the  Pittsburgh  district  there  is  a  marked  increase 
in  freight  shipments  and  it  is  said  that  in  some 
quarters  there  is  reason  to  believe  that  the  lowest 
point  in  industrial  depression  has  been  passed. 

It  is  probable  that  for  the  present  there  will  be 
little  important  reduction  in  the  cost  of  construc- 
tion materials  and  as  there  is  now  plenty  of  labor 
that  will  be  fully  employed  when  industry  and 
construction  are  under  good  headway,  it  is  the 
part  of  wisdom  to  make  plans  for  organization 
and  equipment  for  construction  work  that  may  be 
commenced  this  season  or  prepared  in  advance 
for  next  season,  or  which  with  special  care  can 
be  carried  on  during  the  winter,  thus  saving  de- 
lays, loss  from  a  rising  market  and  greatly  di- 
minishing overhead  and  fixed  charges. 


Touring  Typhoid 

For  a  number  of  years  it  has  been  common  lor 
the  health  officials  in  most  of  our  cities  to  expect 
a  greater  or  less  increase  in  the  typhoid  rate  in 
the  late  summer  and  early  fall,  such  cases  having 
presumably  been  contracted  chiefly  by  the  drink- 
ing of  impure  water  at  vacation  resorts,  and  be- 
ing classified  as  "vacation  typhoid."  During  the 
past  few  years  the  water  supplies  in  the  popular 
resorts  of  the  more  progressive  states  have  been 
pretty  well  looked  after  and  most  of  the  cases  of 
"vacation  typhoid"  probably  have  been  caused  by 
impure  well  water  at  farm  houses  and  boarding 
houses  which  are  so  numerous  that  the  state 
health  authorities  have  found  it  impossible  to  give 
them  all  individual  attention. 

During  the  past  two  or  three  years  the  enor- 
mous mcrease  in  the  amount  of  automobile  toui- 
ing  has  greatly  augmented  the  danger  of  typhoid 
contracted  on  these  pleasure  trips.  Not  only  are 
those  touring  through  the  country  liable  to  drink 
from  polluted  wells  or  streams,  but,  in  certain  sec- 
tions of  the  country  especially,  a  great  many  of 
them  camp  out  at  points  in  more  or  less  common 
use,  generally  on  the  outskirts  of  cities.  Since  in 
the  majority  of  cases  these  camping  places  are 
under  no  supervision  whatever,  their  condition 
from  the  point  of  view  of  sanitation  soon  becomes 
dangerous  to  campers  and  there  is  great  probabil- 
ity that  many  of  them  may  become  centers  of  ty- 
phoid dissemination. 

The   United   States   Public   Health    Service   is 
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looking  into  this  matter,  paying  especial  attention 
to  the  national  parks,  endeavoring  to  make  them 
safe  and  sanitary  for  the  vast  numbers  who  have 
recently  taken  to  touring  them.  On  May  15  the 
service  sent  its  first  sanitary  engineers  into  Yel- 
lowstone, Mt.  Ranier,  Yosemite  and  Grand  Can- 
yon parks,  while  other  engineers  are  being  sent 
to  the  other  parks  as  they  become  available.  In 
the  largest  and  most  popular  parks,  such  as  Y'el- 
lowstone,  it  will  be  necessary  for  a  sanitarian  to 
remain  all  summer.  The  work  of  the  health  serv- 
ice consists  in  examining  and  protecting  health 
supplies,  disposing  of  garbage  and  sewage,  in- 
specting milk  and  food  and  the  way  they  are  han- 
dled, providing  for  camp  policing  and  sanitation, 
and  preventing  malaria.  Malaria  carrying  mos- 
quitos  have  beenfound  in  Y^osemite  park  and  spe- 
cial efforts  are  being  made  to  eradicate  them  there 
and  prevent  them  from  obtaining  a  foothold  in 
other  parks. 

.\  number  of  cities,  especially  in  the  west,  have 
provided  special  camping  places  near  their  boun 
daries  where  water  and  sanitary  facilities  are  pro- 
vided and  which  are  under  a  more  or  less  con- 
tinuous supervision.  From  a  health  view  if  from 
no  other,  it  is  desirable  that  all  such  camping 
places  be  under  strict  supervision  of  some  state. 
county  or  city  authority. 

The  State  Highway  Department  of  Pennsyl- 
vania has  received  hundreds  of  inquiries  relative 
to  possible  camping  sites  on  the  highways  of  that 
state  and  finds  that  few,  if  any,  municipalities 
provide  such  sites.  It  is  reported  that  there  are 
no  suitable  locations  for  camping  in  the  vicinity 
of  Philadelphia,  but  the  automobile  club  of  that 


city  IS  endeavoring  to  provide  camp  grounds  on 
Roosevelt  boulevard.  On  the  Lincoln  highway 
there  are  scores  of  camp  sites  along  the  Juniaia 
river  and  there  are  numerous  places  between  Phil- 
adelphia and  Pittsburgh  on  this  highway  where 
private  land  owners  permit  tourists  to  occupy 
their  grounds.  A  number  of  local  motor  clubs 
throughout  the  state  have  arranged  for  free  camj^- 
ing  sites,  but  so  far  as  can  be  learned  no  munici- 
palities of  the  state  have  charge  of  any  of  these 
sites,  nor  does  it  appear  that  there  are  any  special 
precautions  taken  towards  insuring  sanitary  con- 
ditions. F.ven  in  the  notice  sent  out  by  the  btate 
Highway  Department  "it  is  urged  upon  all  users 
of  sites  that  they  gather  up  waste  paper  and  other 
debris  upon  leaving"  but  no  warning  is  given  or 
the  danger  of  insanitary  practices. 

It  would  seem  as  though  all  state  health  de- 
partments should  take  action  in  this  matter,  post- 
ing signs  at  all  places  used  either  with  or  without 
permission  by  numbers  of  touring  parties,  giving 
instructions  as  to  where  safe  water  may  be  ob- 
tained, advising  the  boiling  of  doubtful  water,  and 
giving  instructions  for  sanitary  use  of  the 
grounds.  In  addition,  they  should  arrange  to  in 
some  way  secure  an  enforcement  of  sanitary  reg- 
ulations relative  to  the  use  of  camping  sites,  either 
directly  through  their  own  agents  or  through  the 
nearest  local  boards  of  health.  It  would  seem 
probable  that  funds  for  the  payment  of  at  least  a 
considerable  part  of  the  cost  of  this  oversight 
might  be  obtained  by  contributions  by  state  or 
local  motor  clubs,  since  it  is  the  motorists  them- 
selves who  would  chiefly  be  benefited  by  the  en- 
forcement of  such  sanitary  regulations. 


New  England  Water  Works  Association 

Papers  and  Discussions  Before  the  Fortieth  Annual  Convention 


The  fortieth  annual  convention  of  the  New- 
England  Water  Works  Association  was  held  at 
Bridgeport,  Conn.,  on  .September  13  to  16  and 
was  attended  by  about  150  active  members,  100 
associates  and  160  guests.  The  program  of  papers 
was  carried  out  as  printed.  The  sessions  were 
begun  practically  on  time  and,  although  there 
was  the  usual  amount  of  discussion,  sufficient 
time  intervened  between  them  to  permit  of  the 
renewing  of  old  acquaintances  or  other  social 
gatherings,  which  is  one  of  the  most  enjoyable 
and  perhaps  profitable  features  of  these  con- 
ventions. 

The  exhibit  hall  was  well  filled  but  not  crowded 
with  the  customary  exhibits  of  meters,  brass 
goods,  pipe  and  other  materials  entering  into  the 
construction  and  operation  of  water  works  plants. 

Quite  a  considerable  number  of  the  members 
l)rought  their  wives  and  daughters  with  them  and 
the  entertainment  of  the  ladies  was  well  taken 
care  of  by  the  committee.  The  entertainment 
of  the  members  included  an  automobile  tour  of 
the  reservoirs  of  the  city,  a  visit  to  the  works  of 


the  Crane  Co.  and  to  the  Bridgeport  sewage 
treatment  works,  where  two  R.  W.  screens  were 
in  operation ;  also  a  picnic  and  shore  dinner  at  the 
"Farms."  Many  of  the  members  spent  a  large 
part  of  their  time  on  the  golf  links  of  the  Brook- 
lawn  Country  Club  ;  in  fact,  the  days  of  the  con- 
vention being  unusually  fine,  the  attendance  of 
only  50  or  60  at  most  of  the  sessions  was  attrib- 
uted to  the  presence  of  many  of  the  members  at 
the  golf  links. 

l-'oUowing  the  addresses  of  welcome  and  the 
business  meeting  on  Tuesday  afternoon  was  a 
description  by  S.  P.  Senior,  president  of  the 
Bridgeport  Hydraulic  Co.,  of  the  water  works  by 
whicli  that  company  supplies  Bridgeport  with 
water. 

On  Wednesday  morning  the  report  of  the  Com- 
mittee on  Standard  Specifications  for  Water  Me- 
ters, which  was  printed  in  the  journal  of  the 
society  for  June,  was  adopted  without  discussion. 
T\\o  papers  on  materials  used  in  water  works 
equipment,  "Manganese  Bronze  for  Valve  Stems," 
bv  William  R.  Conard  and  "Monel  Metal  and  Its 
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S.uitability  for  \\'ater  Works  Uses,"  by  H.  S.  Ar- 
nold were  read  and  a  few  questions  answered  by 
the  authors.  As  to  monel  metal,  it  was  stated 
by  Mr.  Arnold  that  monel  castings  cost  about 
twice  as  much  per  pound  as  bronze,  but  its 
greater  strength  permitted  the  castings  to  be 
made  somewhat  lighter.  It  has  been  adopted  for 
valves  in  a  few  cases,  but  probably  more  often 
for  metal  parts  of  sewers,  sewage  plants  and  other 
structures  subjected  to  corrosion.  It  is  used  for 
valves  for  handling  chlorine  gas. 

Following  the  paper,  one  of  the  members  asked 
to  be  informed  what  experience  others  had  had 
with  leadite  and  other  lead  substitutes  and  sev- 
eral members  responded.  Mr.  Van  Gilder,  en- 
gineer of  the  Atlantic  City  water  department, 
gave  numerous  experiences  with  it,  as  did  Mr. 
Diven.  Both  had  had  good  success.  Some  of  it 
at  Atlantic  City  has  been  in  use  nineteen  years 
and  is  still  in  perfect  condition.  When  leadite 
joints  leak,  they  are  calked  with  lead  wool  or  a 
lead  "dutchman."  Mr.  Van  Gilder  stated,  al- 
though one  of  the  other  members  had  not  had 
success  with  this  method.  The  secretary  stated 
that  he  was  arranging  to  have  one  session  of  the 
winter  meeting  of  the  society  devoted  to  a  dis- 
cussion of  this  question. 

On  Wednesday  afternoon  Reeves  J.  Newsom,. 
water  commissioner  of  Lynn,  Mass.,  read  a  paper 
entitled  "The  Economy  of  High  Initial  Cost  and 
Extreme  Care  in  Service  Pipe  Installation,"  in 
which  he  described  the  practice  in  Lynn  in  lay- 
ing cement-lined  service  pipe.  He  had  found  that 
in  such  services  the  fittings,  which  were  not 
lined,  filled  up  with  corrosion  and  recently  it 
had  been  their  practice  to  line  all  the  fittings 
with  lead.  When  a  cement-lined  pipe,  carefully 
cut  so  as  to  preserve  the  square  end  of  the  lining, 
was  screwed  up  against  the  lead,  and  the  lead 
was  reamed  out  to  full  bore  if  necessarj^  a  prac- 
tically continuous  non-corrosive  surface  was  ob- 
tained. Asked  how  he  cleaned  services  which 
were  stopped  up  v.-ith  rust  or  deposits,  he  stated 
that  the  pipe  was  cleaned  in  the  usual  way  but 
that  deposits  in  the  corporations  were  forced  out 
in  the  following  way:  At  the  end  of  the  service 
pipe  in  the  cellar  a  brass  ferrule  was  fastened  and 
a  wooden  plug  fitted  into  it  snugly  but  not  tight. 
This  plug  was  set  in  the  end  of  the  ferrule  and 
then  given  a  sharp  blow  with  a  hammer.  This 
resulted  in  a  water  percussion  which  usually  blew 
the  deposit  out  of  the  corporation  into  the  main. 

Samuel  E.  Killam,  superintendent  of  the  Met- 
ropolitan Water  Works  of  Boston,  described  in 
a  paper  how  that,  during  the  war,  some  pipe  de- 
livered to  the  city  had  been  stored  in  the  yard 
and  it  was  found  a  short  time  after  that  over 
large  patches  of  the  pipe  the  coal  tar  lining  had 
entirely  disappeared.  The  attention  of  the  man- 
ufacturers was  called  to  it  and  they  stated  their 
mability  to  offer  any  explanation.  However,  they 
took  particular  pains  with  future  shipments  and 
the  trouble  was  not  repeated.  Reference  was 
made  to  a  boat  load  of  pipe  being  carried  to  New 
Bedford  which  was  sunk  before  reaching  the  city 
and  later  was  raised,  but  by  the  end  of  two  week's 
in   the   salt  water  the  coating  had   entirely  dis- 


appeared. .Some  }'ears  ago  the  tar  coating  orig- 
inally recommended  by  Angus  Smith,  and  which 
was  presumably  the  same  as  that  now  employed, 
was  tested  in  salt  water  by  French  engineers  and 
at  the  end  of  a  year  was  found  to  be  in  practically 
perfect  condition.  The  conclusion  was  drawn  by 
one  or  two  of  the  members  that  the  coal  tar  coat- 
ing now  used  was  not  the  equal  of  that  employed 
fifty  years  ago.  The  question  being  raised  as  to 
whether  more  effective  specifications  for  the  tar 
coating  should  not  be  embodied  in  those  for  pipe, 
Mr.  Hazen  stated  that  he  had  furnished  to  the 
committee  of  the  society  engaged  in  preparing 
pipe  specifications,  the  specifications  prepared  by 
Professor  Dudley  for  the  Pennsylvania  Railroad 
and  used  by  Mr.  Hazen,  who  understood  the 
committee  would  recommend  these  specifications. 
<Juestion  having  been  raised  as  to  the  recoating 
of  pipe,  Mr.  Hazen  stated  that  the  Spring  Valley 
Water  Co.,  of  .San  Francisco,  recoats  its  pipe  in. 
the  yard  and  that  Springfield,  Mass.,  also  has> 
provisions  in  its  yard  for  doing  .so.  Cold  dipping" 
or  painting  appeared  to  be  in  general  use  for  re- 
cuatmg  pi[)e,  and  the  fact  was  brought  out  that 
valves  are  painted  by  the  manufacturers  cold, 
usually  with  an  asphaltum  paint,  and  that  this 
coating  seems  to  last  as  well  as  that  on  the  cast 
iron  pipe. 

"The  Control  of  Water  Waste  by  House  to 
House  Inspection"  as  practiced  by  the  Bridgeport 
Hydraulic  Co.,  was  described  by  Gordon  Z.  Smith, 
chief  inspector.  Mr.  Smith  stated  that  only  20 
per  cent  of  the  services  in  the  city,  and  those  the 
largest  ones,  were  metered  and  these  services 
paid  about  50  per  cent  of  the  income.  He  pre- 
sented calculations  to  show  that,  if  metering- 
should  reduce  the  waste  to  the  extent  experienced 
in  other  cities,  it  would  mean  a  saving  to  the 
Bridgeport  company  of  about  $35,000  a  year,  but 
that  the  actual  cost  of  maintaining  and  reading- 
meters  and  interest  and  depreciation  on  the  same 
would  amount  to  about  $60,000,  and  that  the 
company  had  therefore  decided  not  to  greatly 
extend  the  use  of  meters,  for  the  present  at  least. 
This  paper  was  followed  by  a  general  discussion 
on  the  advisability  of  using  meters,  which  use 
was  favored  by  most  of  the  members  as  being 
the  only  fair  method  as  well  as  being  generally 
to  the  financial  advantage  of  the  company  or  de- • 
partinent.  Even  though  the  actual  reduction  of 
waste  did  not  amount  to  more  than  the  cost  of 
metering,  it  was  often  the  case  that  enlargement 
of  the  supply,  and  of  the  pumping  and  purifica- 
tion plant  when  these  were  needed,  and  also  of 
the  distribution  system,  would  be  avoided  or  post- 
poned by  the  use  of  meters  and  that  the  financial 
saving  here  might  be  very  great. 

In  the  evening  W.  G.  Chace,  of  the  Lock  Joint 
Pipe  Co.,  described  the  latest  designs  of  rein- 
forced concrete  pipe  as  laid  by  that  company,  il- 
lustrating the  paper  by  moving  pictures  show'ing 
the  actual  work  of  construction  and  of  installation. 

J.  W.  Ledoux  gave  some  suggestions  on  the 
choice  of  kind  of  pipe  for  water  works,  stating 
that  under  some  conditions,  while  the  adoption  of 
cast  iron  might  be  conservative,  it  was  sometimes 
not  the  most  economical  and  otherwise  not  de- 
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sirable.  He  named  some  of  the  advantages  of 
cement-lined  pipe  and  devoted  considerable  time 
to  the  consideration  of  wood  pipe.  In  discussing 
the  use  of  wood  pipe,  some  of  the  members  stated 
that  it  was  not  sufficiently  tight  to  make  its  use 
desirable  where  the  pressure  exceeded  30  or  40 
pounds  per  square  inch,  and  that  it  would  de- 
teriorate rapidly  unless  kept  continually  filled 
with  water  under  pressure. 

P"ollowing  this,  William  J.  Orchard  read  a  paper 
entitled  "The  Chlorination  of  New  England  Wa- 
ter Supplies,"  giving  a  general  review  of  the  sit- 
uation of  chlorination  in  the  New  England  states. 
The  Thursday  morning  session  opened  with  a 
paper  by  C.  W.' Marsh,  entitled  "The  Electrolytic 
Generation  of  Chlorine  at  Its  Point  of  Applica- 
tion."    He  stated   that   formerly   a   suitable   cell 
had  not  been  discovered  whereby  current  could 
be  appUed  to  the  creation  of  chlorine  economically 
in  the  small  quantities  required  by  most  water 
works  plants;  but  that  he   had   designed  a  cell 
much   more    efficient   than    had   heretofore   been 
available  and  in  fact  that  these  small  cells  would 
produce  chlorine  at  a  cost  less  than  that  of  pro- 
duction by  the  machines  of  the  large  manufac- 
turers.   Not  only  this,  but  the  cost  of  transporta- 
tion, containers,  etc.,  was  avoided  and,  still  more 
important,  the  gas  was  supplied  at  atmospheric 
pressure  or   slightly  less   than  atmospheric  and 
that  therefore  there  was  no  danger  of  escape  of 
the  gas  from  the  apparatus.     The  operation  of 
the  apparatus  was  not  at  all  complicated  or  dif- 
ficult  nor   did   it  require   much   attention.     The 
amount  of  gas  did  not  need  to  be  measured  di- 
lectly  but  was  always  directly  proportional  to  the 
amount  of  current  used,  and  that  by  varying  the 
current,  the  gas  could  be  regulated  to  the  needs 
of  the  water  being  treated.     He  estimated  the 
cost  per  ton  of  chlorine  to  be  $44  for  salt,  $10  for 
interest  and   depreciation,  $50  for   power    (at  2 
cents  per  k.  w.),  or  a  total  of  $104.    The  labor,  he 
claimed,  would  be  no  greater  than  that  required 
to  handle  liquid  chlorine  apparatus  and  less  than 
that  required  for  hypochlorite.    In  discussing  the 
paper,    Frank  W.    Green,   superintendent   of  the 
Little  Falls,  N.  J.,  filter  plant,  stated  that  chlorine 
manufactured  by  them  for  use  at  the  plant  cost 
lJ/2   cents   a   pound   in   addition   to   the   current, 
which  was  obtained  free  by  water  power  at  the 
plant.     He  stated  that  four  water  works  plants 
now  manufactured  their  own  chlorine. 

The  paper  entitled  "The  Typhoid  Fever  Epi- 
demic at  Salem,  Ohio,"  by  W.  H.  Dittoe,  was 
read  by  Morris  Knowles  in  the  absence  of  Mr. 
Dittoe.  Mr.  Knowles  had  prepared  a  written  dis- 
cussion of  the  paper  describing  the  changes  that 
had  been  made  in  the  Salem  plant  subsequent  to 
the  investigation  and  following  the  recommenda- 
tions of  the  health  board,  his  firm  having  been 
engaged  to  perform  this  work.  In  general  it  was 
stated  that  the  epidemic,  which  was  an  unusually 
severe  one  as  to  number  of  cases  but  with  an 
unusually  low  fatality  rate,  was  undoubtedly 
caused  by  leakage  in  a  gravity  line  bringing  wa- 
ter from  wells  to  the  reservoir,  which  line  was 
paralleled  by  a  sewer  supposed  to  receive  only 
storm  water  but  which  was  found  to  receive  the 


house    sewage    from    several    residences,    one   of 
which  had  contained  a  typhoid  patient. 

Harrison  P.  Eddy,  of  the  firm  of  Metcalf  & 
Eddy,  read  a  paper  entitled  "The  Significance  of 
Hydrogen  Ion  Concentration  in  Water  Purifica- 
tion," in  which  he  endeavored  to  present  in  pop- 
ular language  the  present  knowledge  or  belief  of 
investigators  of  this  subject  and  recommended 
the  use  of  determination  of  hydrogen  ion  con- 
centration in  regulating  the  application  of  chemi- 
cals in  water  purification.  This  paper  was  dis- 
cussed by  Frank  W.  Green  and  Stephen  DeM. 
Gage. 

In  the  afternoon,  S.  P.  Senior,  in  place  of  read- 
ing a  paper,  presented  to  the  society  the  question: 
"Can  High-Value  Watershed  Lands  Be  Put  to 
Profitable  Use?" — a  question  for  which  his  com- 
pany was  endeavoring  to  find  an  answer.  Quite 
a  number  of  members  expressed  opinions  and  sug- 
gestions, although  Mr.  Senior  reminded  them  that 
what  he  specially  desired  was  statements  of  ac- 
tual experience.  The  land  referred  to  was  worth 
S200  or  $300  per  acre  and  seemed  too  valuable  to 
allow  it  to  grow  up  in  weeds  or  to  use  it  merely 
for  the  growing  of  white  pine  or  other  trees.  Es  - 
periments  had  been  made  by  his  company  in 
growing  grass,  which  required  little  labor.  Po- 
tatoes had  been  raised  but  at  a  loss.  The  com- 
pany is  now  raising  apple  and  peach  trees  on  the 
land.  Mr.  Diven  thought  hay  would  probably  be 
best  for  the  water  supply,  since  plowing  the  land 
would  be  apt  to  give  muddy  water  after  rains. 
He  suggested  that  alfalfa  might  give  larger  re- 
turns if  the  soil  was  suitable,  stating  that  for  hay 
the  soil  would  probably  have  to  be  plowed  over  at 
five  or  six-year  intervals,  but  only  about  once  in 
ten  years  for  alfalfa. 

Mr.  Hazen  stated  that  the  Spring  Valley  Wa- 
ter Co.,  of  San  Francisco,  owned  about  100,000 
acres  of  land  and  had  put  this  in  charge  of  an 
agricultural  department,  which  drained  the  land 
or  made  other  necessary  preparations  and  leased 
it  to  farmers  on  short  leases  and  with  restrictions 
as  to  what  the)'  could  do  with  the  land.    Some  of 
it  was  used  for  crops,  some  for  dairy  farming,  etc. 
One  of  the  restrictions  was  that  no  land  within 
a  given  distance  of  any  reservoir  could  be  plowed. 
Quite  a  little  of  it  was  used  for  sheep  grazing, 
this  being  found  to  be  less  injurious  to  the  water 
than  cattle  grazing.     T.  L.  Bristol,  president  of 
the  Ansonia  Water  Co.,  said  that  that  company 
had  tried  raising  chestnut  trees  and  white  pines, 
but  both  of  these  had  been  carried  otf  by  blight 
and  that  they  were  now  trying  red  pine.     The 
company  had  tried  raising  sheep  on  shares  and 
had  lost  $3,500  thereby.     Alfalfa  had  been  tried 
but  had  been  winter-killed.  They  were  now  grow- 
ing grass  on  a  considerable  part  of  the  area  and 
also   cider  apples.      M.    N.    Baker   recommended 
Scotch   pine   from   his   personal   experience.     X. 
H.  Goodnough  stated  that  orchards  had  not  been 
tried  in  Massachusetts,  but  that  pine  growing  was 
quite  general  and  was  estimated  to  yield  $7  per 
acre  per  year  when  once  established.     In  raising 
sheep   he  believed   that   the   estimate   could   be 
used  of  three  sheep  per  acre.     Two  or  three  of 
the  members  suggested  that  if  fruit  were  grown 
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most  of  it  would  be  stolen,  while  others  stated 
that  if  fruit  were  grown  in  quantity,  which  was 
the  only  practicable  way,  one  man  could  readily 
guard  it  during  the  season  when  it  would  be  in 
danger  of  theft.  Rudolph  Hering  suggested  that 
instead  of  endeavoring  to  take  over  all  the  land 
on  a  watershed  and  either  let  it  grow  wild  or  be 
put  to  some  use  much  less  productive  than  for- 
merly, it  might  be  best  to  permit  the  farmers  to 
continue  to  occupy  the  land  and  to  guard  against 
iiy  danger  from  pollution  thereby  by  filtration 
and  chlorination. 

Following  this,  Allen  Hazen  discussed  in  a 
brief  and  admirably  condensed  paper  "The  Eco- 
nomics of  the  Several  Lines  of  Defense  in  the 
Protection  of  Water  Supplies,"  these  several  lines 
being  the  removal  of  possible  sources  of  pollu- 
tion from  the  watershed,  the  taking  of  precautions 
where  such  removal  was  not  possible,  the  storing, 
filtration  and  chlorination  of  the  water.  While 
each  of  these,  if  performing  its  function  perfectly 
and  without  interruption,  might  be  relied  upon 
to  produce  a  fairly  safe  water,  interruptions  of 


service  and  specially  lapses  in  efficiency  were  not 
only  possible  but  probable  and  it  was  the  duty  of 
superintendents  to  adopt  all  of  them  to  a  greater 
or  less  extent  in  order  that  no  practicable  safe- 
guard of  the  health  of  the  people  might  be 
omitted.  In  the  discussion  several  other  safe- 
guards called  for  by  special  conditions  were  re- 
ferred to,  such  as  the  preventing  of  pollution  by 
connecting  private  and  public  supplies  through 
factory  fire  protection  installations,  special  pro- 
visions called  for  by  rapid  growth  of  automobile 
touring,  camping,  etc. 

In  the  evening  a  very  interesting  paper  was 
read  by  George  C.  Whipple,  in  which  he  gave  a 
comprehensive  "Appraisal  of  the  Quality  of  Wa- 
ter Supplies  in  Massachusetts,"  giving  both  gen- 
eral summaries  and  tabulated  details. 

At  the  last  session,  on  Friday  morning,  J. 
Frederick  Jackson  read  a  paper  on  "The  Pollu- 
tion of  Streams  Affecting  Industrial  Uses,"  and 
Clarence  E.  Carter  and  Walter  F.  Abbott  one 
describing  "The  Repairs  to  the  Standpipe  at  Bath, 
Me.,"  of  which  there  was  little  discussion. 


Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Drive  Small 
Earth  Tunnels 


Hardly  any  kind  of  construction  work  is  as 
irregular  and  uncertain  as  tunneling  may  be.  It 
is  work  that  can  be  easy  or  difficult,  simple  u<" 
complex,  cheap  or  costly,  safe  or  dangerous,  rapid 
or  slow,  according  to  conditions,  some  of  which 
are  uncertain  or  beyond  control  and  may  be  un- 
expected and  completely  change  the  character  of 
the  work  at  short  notice. 

Generally  the  difficulties  of  tunneling  increase 
very  rapidly  with  the  width  and  much  less  rap- 
idly with  the  length  and  depth  of  the  excavation. 
The  most  important  elements  are  the  size  of  cross 
section  ;  the  character  of  the  material  penetrated ; 
and  the  amount  of  water  and  gas  encountered. 
When  all  conditions  are  favorable  the  work  may 
be  executed  with  very  simple  methods  and  ap- 
pliances and  when  they  are  unfavorable  elaborate 
and  expensive  plants  may  be  necessary  and  great 
skill  and  experience  and  heavy  expense  be  re- 
quired to  do  the  work. 

The  conditions  and  methods  of  executing  the 
work  in  rock  tunneling  are  so  different  from 
those  required  in  earth  tunneling,  and  as  most 
of  the  small  jobs  that  may  be  from  time  to  time 
encountered  by  the  general  contractor  are  of  the 


latter  variety,  earth  tunnels  only  will  be  con- 
sidered in  this  discussion.  If  any  of  the  dimen- 
sions of  the  tunnels  are  very  large,  or  if  it  is  not 
known  that  conditions  are  favorable  or  if  great 
accuracy  or  special  requirements  are  necessary, 
the  work  should  be  done  under  the  direction  of 
competent  engineers,  by  experienced  specialists 
who  are  provided  with  the  necessary  plant  and 
with  abundant  resources  for  slow  and  costly  work. 
.Small  short  tunnels  driven  through  solid  dry 
earth  under  favorable  conditions  can  be  safely 
executed  by  comparatively  inexperienced  reliable 
workmen  and  capable  superintendents  employing 
well-known  methods  and  appliances  and  a  mod- 
erate installati(jn  of  ordinary  equipment. 

KXI'LOR.VTIOX.S     .\ND    i'REPARATIONS 

Except  for  lengths  of  only  a  few  feet  or  yards, 
as  where  it  is  necessary  to  pass  through  narrow 
embankments  or  under  streets  or  roads,  and  the 
conditions  can  be  determined  by  inspection,  and 
where  little  opportunity  is  generally  possible  for 
choice  or  for  modifications,  the  first  operation 
should  be  a  careful  examination  and  survey  of 
the  site  and  a  subterranean  exploration  along  the 
alignment  to  determine  as  accurately  as  possible 
the  geological  and  hydrographic  conditions  that 
may  be  judged  to  some  extent  by  the  topography. 
Soundings  should  be  taken  along  the  alignment 
.to  show  the  character  of  the  underlying  strata 
and  may  be  made  by  a  sectional  steel  rod  driven 
with  sledges;  by  sinking  small  test  pits;  and  by 
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wash  borings  made  with  cioublc  pipes  driven  to 
the  required  depth  and  provided  with  a  water  jet 
that  will  wash  up  samples  of  the  soil  encountered. 

Records  of  previous  local  excavations,  if  there 
are  any,  indications  observed  in  nearby  railroad 
cuts,  and  inspection  by  a  local  geologist  may 
often  be  available  for  further  information  of  the 
probable  character  of  the  soil.  It  is  especially 
important  to  know  if  the  tunnel  will  be  through 
or  below  a  water-bearing-  stratum,  such  as  sand  or 
gravel  at  an  elevation  below  the  surface  of  adja- 
cent streams  or  lakes  or  below  the  level  of  ground 
water  as  indicated  by  wells  in  the  vicinity. 

Large  quantities  of  ground  water  encountered 
in  the  tunnel  or  shafts  are  very  troublesome  and 
cause  great  delay,  danger  and  expense. 

The  soils  most  easily  and  safely  tunneled  arc 
hard,  dry  earth,  clay,  dry,  coarse,  compacted  sand, 
a  mixture  of  clay  or  sand  and  gravel  or  any  firm, 
hard,  uniform   soil. 

The  most  difficult  and  dangerous  materials  are 
quicksand,  silt,  soft  mud,  fine  water-bearing  sand, 
sand  containing  large  boulders,  sand  or  earth  with 
pockets  of  quicksand,  gravel  or  large  boulders,  or 
any  very  wet,  soft  material,  and  material  contain- 
ing any  obstructions  or  intersected  by  seams  or 
fissures  containing  water.  Tunneling  where  the 
upper  or  lower  part  of  the  excavation  is  in  earth 
and  the  remainder  in  rock  or  hardpan  is  also 
difficult. 

SURFACE   SETTLEMENT 

5^pecial  difficulty  and  expense  are  involved  if 
it  is  necessary  to  prevent  the  surface  settlement 
of  adjacent  ground,  which  is  always  uncertain 
and  almost  impossible  near  the  surface  in  very 
wet,  soft  ground.  It  is  generally  an  important 
consideration  in  tunneling  under  streets  or  build- 
ings or  other  foundations.  In  such  cases  the 
tunnel  driving  itself  may  be  easy  and  simple,  but 
the  displacement  and  even  the  drainage  of  the 
soil,  may  cause  great  danger  or  damage  to  ad- 
jacent structures.  In  such  cases  the  tunnels  must 
be  driven  with  great  skill  and  often  it  is  neces- 
sary to  use  methods  and  precautions  that  would 
not  be  required  for  the  same  tunnel  driven  in 
remote  places,  or  it  may  be  necessary  to  safe- 
guard and  underpin  the  adjacent  structures  be- 
fore tunneling  is  commenced. 

COMPARATIVE  COST  OF  TRENCHING 

The  excavation  of  a  certain  yardage  from  the 
tunnel  is  always  likely  to  be  several  times  as 
costly  as  the  excavation  of  the  same  amount  of 
material  in  the  open,  and  it  is  therefore  desirable, 
other  things  being  equal,  to  avoid  tunneling  when 
there  is  a  choice  of  other  methods,  so  that  often 
when  the  final  structure  is  necessarily  a  tunnel 
it  may  be  built  in  the  open  and  afterwards  filled 
in  to  act  as  a  tunnel. 

Generally  speaking,  sewer  pipes,  water  mains 
and  other  conduits  can  be  laid  or  built  cheaper 
in  open  trenches  than  in  tunnels  where  the  exca- 
vation is  in  earth  and  there  is  plenty  of  room  for 
handling  it  and  the  depth  is  not  greater  than  20 
or  30  feet.  Sometimes,  however,  it  is  impossible 
to  open  from  the  surface  of  the  ground  as  in  the 
case  of  city  streets  where  traffic  must  be  uninter- 
rupted and  tunneling  is  unavoidable.  In  very 
treacherous  ground   if  there  are   no   serious  ob- 


structions it  is  often  cheaper  and  safer  to  support 
the  sides  and  roof  of  a  tunnel  to  maintain  the 
banks  of  a  trench  that  might  be  preferable  to  a 
tunnel  in  good  soil. 

Trench  construction  is  also  advantageous  in 
that  it  can  often  be  prosecuted  for  long  distances 
or  for  the  entire  length  simultaneously  if  neces- 
sary, thus  permitting  the  work  to  be  done  with 
great  rapidity,  and  with  a  correspondingly  large 
force  and  reduced  overhead,  while  tunnels  can 
often  be  driven  only  from  one  or  both  portals, 
or  if  driven  from  intermediate  points  also  involve 
considerable  time  and  expense  and  equipment  for 
the  working  shafts,  thus  adding  considerably  to 
the  time  and  cost. 

PIPE    TUNNELS 

Where  it  is  necessary  to  provide  for  the  installa- 
tion of  sewer,  water,  gas  pipes,  culverts  and  other 
conduits  or  small  steel  culverts  and  it  is  not  re- 
quired that  they  should  be  accessible  for  inspec- 
tion or  repairs  after  installation,  a  tunnel  no 
larger  than  the  diameter  of  the  pipe  may  suffice, 
but  if  the  pipe  is  only  two  or  three  feet  in  diam- 
eter its  dimensions  are  too  small  for  a  man  to 
enter  it,  and  work  to  advantage,  and  if  the  tunnel 
is  driven  by  hand  excavation  it  must  be  made 
considerably  larger,  about  6x4  feet  being  the 
ordinary,  and  4x4  feet  the  extreme  minimum 
of  its  dimensions.  Such  tunnels  generally  re- 
quire lining  or  timbering  and  involve  unfavor- 
able excavation  of  a  much  larger  amount  of  ma- 
terial than  is  required  for  the  pipe  displacement. 

When  the  length  of  such  tunnels  does  not  ex- 
ceed 100  or  200  feet  they  may  often  be  made  by 
forcing  the  permanent  pipe  from  one  end  as  de- 
scribed in  the  article  on  "Installing  Pipes 
Through  Railroad  Embankments,"  published  Oc- 
tober 9,  1920.  This  method  consists  substantially 
of  driving  the  pipe  horizontally  by  powerful  jacks 
operated  at  the  rear  end  where  successive  sections 
of  the  pipe  are  added  as  the  forward  portion  ad- 
vances. Great  care  must  be  taken  to  preserve 
the  alignment  of  the  pipe  and  unless  the  pipe  is 
of  very  small  diameter  the  progress  may  be  facili- 
tated by  some  simple  mechanical  device  for  ex- 
cavating at  the  forward  end.  If  the  pipe  is  two 
feet  or  mare  in  diameter  it  will  be  possible 
for  a  man  to  enter  and  remove  obstructions  at  the 
forward  end  where  the  work  is  very  difficult  and 
laborious. 

Operations  of  this  sort  are  likely  to  be  much 
easier  in  very  soft,  wet  ground  and  may  be  car- 
ried on  from  both  ends  to  the  center  or  even  to 
intermediate  shafts  although  in  the  latter  case  it 
would  probably  be  necessary  to  operate  continu- 
ally with  a  single  party  in  one  direction  only  so 
as  to  be  certain  of  continuous  alignment, 

DRIFTING  METHODS 

Tunnels  with  a  wide  cross  section  are  gener- 
ally constructed  by  several  successive  operations, 
the  first  being  to  drive  one  or  more  very  small 
tunnels,  parallel  to  the  axis  of  the  finished  tun- 
nel and  within  the  circumference  of  its  cross  sec- 
tion. These  advance  tunnels  are  called  drifts  and 
from  them  transverse  excavations  are  made  until 
the  entire  cross  section  of  the  finished  tunnel  is 
excavated.  Excavation  in  the  drifts  which  are 
seldom  more  than  7  feet  high  rr  wide  is  much 
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simpler  and  safer  than  in  large  cross  sections,  al- 
though under  favorable  conditions  in  good  reli- 
able ground  the  heading  of  a  cross  section  up  to 
10  or  12  feet  in  diameter  may  be  excavated  at  a 
single  operation ;  usually,  however,  under  favor- 
able conditions  the  upper  portion  will  be  exca- 
vated first  and  the  lower  portion,  then  called  a 
bench,  excavated  later  on. 

In  ordinary  ground  the  drifts  should  be  high 
enough  and  wide  enough  for  two  men  to  work 
comfortably  at  the  heading,  which  can  be  very 
satisfactorily  done  with  6  x  6-foot  cross  sections, 
dimensions  which  may  be  materially  reduced  if 
only  one  man  works  in  it.  The  advantage  of 
minimum  cross  section  is  the  smaller  amount  of 
material  handled  and  the  decreased  danger  from 
falling  roof.  If  the  ground  is  treacherous  it  is 
very  much  easier  to  support  the  roof  for  a  narrow 
than  for  a  wide  strip  and  the  timbering  for  a  4- 
foot  width  is  much  lighter,  cheaper  and  easier 
handled  than  for  an  8-foot  width. 

For  a  width  of  more  than  6  feet  in  bad  ground 
much  more  complicated  excavation  and  timbering- 
methods  are  needed.  It  will  generally  require  the 
service  of  experts.  If  there  is  reason  to  antici- 
pate encountering  much  ground  water,  it  is  de- 
sirable to  drive  the  tunnel  on  an  upgrade  if  pos- 
sible so  that  it  will  automatically  drain  itself, 
otherwise  it  will  be  necessary  to  provide  pumping 
facilities  which  may  require  to  be  very  large  in 
order  to  keep  the  tunnel  dry  enough  to  work  in. 

EXCAVATION  AND  MUCKINO 

For  good  clay,  hard  earth  or  other  satisfactory 
material  a  small  drift  can  be  excavated  with  picks, 
shovels  and  mattocks,  casting  the  spoil  directly 
into  very  small  dump  cars  or  wheelbarrows  or 
throwing  it  behind  the  miners  on  the  floor  of  the 
tunnel  where  it  is  loaded  and  removed  by  the 
muckers. 

Wheelbarrows  should  only  be  used  for  very 
short  distances  and  should  then  be  provided  with 
plank  runways.  Otherwise  dump  cars  should  be 
run  on  industrial  tracks.  If  the  tunnel  is  driven 
on  up-grade  the  loaded  cars  can  be  handled  by 
gravity  and  the  empties  pushed  back  by  hand,  or 
in  larger  drifts  may  be  hauled  by  mules,  which 
are  much  superior  to  horses  for  this  kind  of  work. 

Dump  cars  may  also  be  hauled  by  stationary 
hoisting  engines  located  at  the  entrance  to  the 
tunnel.  Engines  especially  suited  for  such  pur- 
poses have  been  designed  to  operate  with  com- 
pressed air  that  is  so  often  available  in  such  cir- 
cumstances and  if  not  gasoline  engines  or  electric 
motors  may  easily  be  installed.  Although  the  en- 
gines are  most  useful  in  hauling  the  loaded  cars, 
it  is  also  easy  to  anchor  a  snatch  block  at  the 
heading  and  by  the  use  of  an  endless  rope  from 
the  drum  passed  through  it,  or  two  separate  ropes, 
to  haul  the  car  in  both  directions  by  the  yse  of 
the  engine. 

TIMBERING 

In  clay  or  other  good  sound  earth  it  is  some- 
times practicable  to  excavate  two  or  three  feet  or 
even  more  without  artificial  support  for  the 
roof,  but  the  timbering  should  be  provided  in  ad- 
vance and  maintained  as  close  as  possible  to  the 
miners,  even  though  the  conditions  are  appar- 
ently not  threatening.     In  good  soil  it  may  be  suf- 


ficient to  support  the  roof  with  transverse  cap 
timbers  across  the  width  of  the  heading,  sup- 
ported at  each  end  on  a  vertical  post  mounted  on 
a  longitudinal  sill  or  set  on  blocks  or  wedges  ac- 
cording to  conditions.  The  caps  and  vertical 
posts  should  have  square  ends  and  be  cut  to  uni- 
form length  before  delivery  in  the  tunnel,  and 
should  be  carefully  wedged  to  solid  bearing.  Un- 
der specially  good  conditions  they  may  not  cover 
the  whole  roof,  but  generally  the  entire  roof 
should  be  supported  by  them  or  by  longitudinal 
boards  laid  close  together  across  the  full  width 
to  prevent  the  fall  of  any  loosened  material.  If 
any  cavities  exist  above  these  boards,  thev  should 
be  filled  solid  with  clay  or  other  material  as  sooa 
as  discovered.  The  caps  and  posts  should  be- 
made  of  a  mimimum  size  of  6  x  6-inch  timber,  in- 
creased to  12x12  inches  according  as  the  con- 
ditions become  less  favorable.  The  bents  are 
ordinarily  from  2  to  4  feet  or  at  the  most  6  feet, 
apart  on  centers  and  under  unfavorable  conditions 
may  be  set  close  together  so  as  to  form  a  solid 
mass  of  timbers. 

When  the  tunnel  has  a  permanent  lining,  usu- 
ally of  concrete,  it  may  sometimes  replace  the 
temporary  timbering  or,  as  is  often  the  case,  en- 
closes it,  retaining  the  timber  after  its  original 
purpose  has  been  fulfilled.  If  the  timber  is  re- 
moved it  is  generally  apt  to  be  done  piecemeal 
with  great  precautions  and  extreme  care  to  fill 
the  spaces  quickly  and  thoroughly  with  concrete- 
and  prevent  any  possibility  of  movement  com- 
mencing in  the  earth  roof. 

In  some  cases  it  has  been  found  economical 
and  satisfactory  to  line  a  circular  tunnel  perma- 
nently as  fast  as  driven,  with  segmental  wooden 
blocks,  serving  at  first  instead  of  preliminary  tim- 
bering, and  providing  the  final  lining  as  well. 

Klamath  River  Power  Development 

The  California-Oregon  Power  Company  plans  ^ 
to  construct  one  or  two  large  dams  and  develop 
94,000  h.  p.  on  a  10-mile  length  of  the  Klamath 
river,  Klamath  county,  Oregon,  and  has  filed  ap- 
plication to  the  Federal  Power  Commission  for 
permission  to  construct  the  work. 


$220,972,000  August  Building  Operations 

.According  to  the  F.  W.  Dodge  Co.'s  review, 
building  contracts  awarded  during  August,  1921, 
in  the  27  northeastern  states  amounted  to  $220,- 
972,000,  of  which  $44,797,000  was  for  public  works 
and  utilities.  The  total  volume  of  contracts  let 
in  this  territory  for  the  first  eight  months  of  this 
year  is  10  per  cent  greater  than  the  average  for 
the  corresponding  period  in  the  last  five  years. 
The  territory  reported  on  is  divided  into  New 
England,  New  York  state  and  Northern  New  Jer- 
sey, Middle  Atlantic  states,  Pittsburgh,  Central 
West  and  Northwest  districts,  for  which  the  big- 
gest amount  reported  was  in  the  New  York  State 
and  Northern  New  Jersey  district  where  $61,010,- 
000  was  reported,  an  increase  of  11  per  cent  over 
July.  The  smallest  amount  was  in  the  North- 
west district,  $8,344,000,  a  decrease  of  25  per  cent 
from  July. 
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Recent  Legal  Decisions 


WATER      COMPANIES      CANNOT      BE      COMPELLED     TO 

CONTRACT    WITH    TENANTS    WITHOUT    POWER 

TO    CUT    OFF    SUPPLY    OF    DELINQUENT 

TENANT   SEPARATELY 

In  a  suit  by  the  owner  and  tenants  of  several 
double  tenement  houses  against  a  water  compan)' 
to  restrain  it  from  refusing  to  supply  water  to  the 
tenants  unless  the  owner  would  pay  or  guarantee 
to  pay  the  usual  charges  for  water  supplied  to 
buildings,  the  New  Jersey  Court  of  Chancery, 
Millville  Improvement  Co.  v.  Millville  Water  Co., 
113  Atl.  516,  denied  the  relief  granted  for  the 
following  reason.  In  the  absence  of  statutory 
regulation  to  the  contrary,  it  is  the  duty  of  a  wa- 
ter company  to  lay  water  mains  and  all  laterals, 
fixtures  and  connections  in  such  manner  that  con- 
nections may  be  made  with  properties  at  the 
boundary  lines  between  streets  and  alleys  and 
private  lots.  It  is  not  the  duty  and  privilege  of  a 
water  company  to  enter  upon  private  property  in 
the  construction  of  its  system  beyond  that  boun- 
dary line,  and  it  is  not  the  duty  or  right  of  a 
citizen  to  lay  pipes  in  the  street  or  beyond  the 
boundary  referred  to.  Accordingly  the  owners 
and  tenants  of  a  building  must  accept  entire  re- 
sponsibility for  the  suitable  equipment  of  such 
buildings  to  receive  reasonable  service.  Where 
the  equipment  of  buildings  of  the  class  of  office 
buildings  or  apartment  houses  makes  no  provi- 
sion for  the  supply  of  water  to  the  several  offices 
or  apartments  except  by  a  supply  to  the  entire 
building  as  one  unit,  it  is  obviously  impracticable 
for  the  water  company  to  contract  with  the  ten- 
ants of  the  several  offices  or  apartments,  unless 
provision  exists  to  control  the  supply  to  each  of- 
fice or  apartment.  In  the  premises  in  question 
each  double  building  was  supplied  by  one  service 
pipe  in  such  manner  that  in  order  to  supply  one 
half  of  either  building  with  water,  water  must  also 
be  supplied  to  the  other  half,  since  no  stopcock 
or  shut-off  was  provided  to  enable  one  half  of  the 
building  to  be  separately  supplied.  Should  any 
tenant  for  any  cause  determine  to  discontinue 
contractual  service  or  seek  free  service  or  become 
delinquent,  in  order  to  serve  the  remaining  tenant 
the  water  company  would  be  compelled  to  con- 
tinue to  supply  both  tenants. 

CITY     HELD     WITHOUT     ACTUAL     OR     CONSTRUCTIVE 

NOTICE  OF  DANGEROUS  CONDITION  OF  HIGHWAY 

FROM    OILING 

In  an  action  by  the  owner  of  an  automobile 
against  a  city  and  an  oil  company,  for  injuries  to 
the  plaintiff's  car  caused  by  its  skidding  into  an- 
other car  on  a  tar  or  oil  covered  highway  of  the 
city,  it  appeared  that  the  oil  was  put  on  the  road 
between  3  and  4  o'clock  in  the  afternoon  of  July 
30,  1918,  and  that  the  accident  occurred  between 
8  and  9  o'clock  of  the  same  evening.  The  city 
did  not  have  actual  notice  of  any  dangerous  con- 
dition, and  the  New  York  Appellate  Division 
held  that  the  time  was  too  short  between  the  two 
events  to  hold  it  had  constructive  notice.  On 
appeal  by  the  city  from  a  judgment  for  the  plain- 


tiff, the  judgment  was  reversed  and  a  new  trial 
granted. — Pemberton  v.  City  of  Albany,  188  N.  Y. 
Supp.  245. 

STATUTORY  REQUIREMENT  AS  TO   FREE  WATER  SUP- 
PLY    BY     MUNICIPALITY    TO    CHARITABLE    HOS- 
PITAL  HELD   DISCRIMINATORY 

The  Ohio  Supreme  Court  holds.  Village  of 
Euclid  V.  Camp  Wise  Association,  131  N.  E.  349, 
that  by  reason  of  the  adoption  of  section  4,  article 
XVIli,  of  the  Constitution,  in  1912,  municipali- 
ties may  acquire,  construct,  own,  lease  and  oper- 
ate water  works  free  from  any  restrictions  im- 
posed by  sections  3963  and  14769,  General  Code. 
It  is  also  held  that  the  obligation  imposed  upon 
municipalities  having  water  works  constructed 
prior  to  1912  to  furnish  free  service  to  charitable 
institutions  operates  as  a  discrimination  against 
tkem  and  in  favor  of  municipalities  constructing 
w  iter  works  after  1912,  and  therefore  sections 
3963  and  14769,  General  Code,  in  so  far  as  they 
require  free  service  to  charitable  institutions,  are 
in  conflict  with  section  26,  article  II,  of  the  Con- 
stitution of  Ohio,  requiring  laws  of  a  general 
nature  to  have  uniform  operation  throughout  the 
state,  and  therefore  inoperative. 


DELAY     IN     PERFORMING     AGREEMENT     TO     IMPROVE 
PROPERTY  WILL  NOT  WARRANT  CANCELLATION 

The  Ohio  Supreme  Court  holds.  City  of  Cleve- 
land V.  Herron,  131  N.  E.  489,  that  where  a  con- 
veyance of  real  estate  for  park  and  boulevard  pur- 
poses is  made  to  and  accepted  by  a  municipality, 
the  stated  consideration  whereof  was  the  sum  of 
$3,000,  which  was  paid,  and  the  promise  of  the 
municipal  authorities  to  improve  said  tract  in  the 
respects  recited  in  the  deed,  "all  of  which  shall  be 
done  as  regards  both  manner  and  material  pur- 
suant to  the  direction  and  discretion  of  the  board 
of  public  service  ...  as  rapidly  as  possible," 
and  pursuant  thereto  a  large  sum  of  money  is 
thereafter  expended,  the  proposed  improvement 
not  being  at  any  time  abandoned,  the  grantor  will 
not  be  awarded  a  decree  of  cancellation  and  re- 
scission of  the  conveyance  for  delay  in  the  prose- 
cution and  completion  of  such  improvement,  par- 
ticularly where  no  ground  of  forfeiture  is  stated 
in  the  convevance. 


MUNICIPAL     WARRANT     PRIMA     FACIE     EVIDENCE    OF 
THE   VALIDITY   OF   THE    DEBT 

Following  City  of  Sulphur  v.  State,  62  Okla. 
312,  the  Oklahoma  Supreme  Court  holds,  Hamil- 
ton Township  V.  Underwood,  198  Pac.  300,  that  a 
municipal  warrant  is  prima  facie  evidence  of  the 
validity  of  the  claim  for  which  it  was  issued,  and 
if  in  an  action  instituted  by  the  owner  and  holder 
thereof  the  municipality  asserts  as  a  defense  a 
violation  of  some  constitutional  or  statutory  pro- 
vision, the  burden  of  proof  is  upon  the  munici- 
pality to  clearly  establish  by  competent  evidence 
that  at  the  time  the  debt  was  created  for  which 
the  warrants  were  issued,  the  governing  body  of 
the  municipality  violated  the  provision  of  the 
Constitution  or  section  of  the  statute  relied  upon. 
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NEWS  OF  THE  SOCIETIES 


Sept.  26-30  —  ILLUMINATING  EN- 
GINEERING SOCIETY.  Rochester. 
N.  Y,  Illuminating  Engineering  So- 
ciety, Chicago  Section,  Chicago  with 
National. 

Sept.  26-30  —  NATIONAL  S.\FETY 
COUNCIL.     Boston,   Mass. 

Sept.  27-30— LEAGUE  OF  CALIFOR- 
NIA MUNICIPALITIES.  Annual  con- 
vention.    Santa  Monica,  Cal. 

Sept.  28  (10  Days)— NEW  YORK 
ELECTRICAL  EXPOSITION.  Seven- 
ty-first Regiment  Armory,  New  York 
City. 

Sept.  23-Oct.  9— NATIONAL  CON- 
GRESS OF  ENGINEERS.    Buenos  Aires. 

Sept.  29-Oct.  1  —  PENNSYLVANIA 
STATE  ASSOCIATION  OF  COUNTY 
COMMISSIONERS.  Annual  convention. 
Harrisburg.  Pa.  Secretary,  L.  C.  Norris. 
Clearfield,  Pa. 

Sept.  29-Oct  1— AMERICAN  ELEC- 
TROCHEMICAL SOCIETY.  Lake  Plac- 
id, N.  Y. 

October— IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventth  annual  meeting, 
Omaha.  Neb.  Secretary,  Jack  J.  Hin- 
man,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTION OF  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  3-7  —  .AMERICAN  ELECTRIC 
RAILWAY  ASSOCIATION.  Atlantic 
City..   N.   J. 

Oct.  5-7  —  SOCIETY  OF  INDUS- 
TRIAL ENGINEERS,  National  con- 
vention.    Springfield,  Mass. 

Oct.  8— BROOKLYN  ENGINEERS' 
CLUB.     Dinner.    Chamber  of  Commerce. 

Oct.  11-14  — INTERNATIONAL  AS- 
SOCIATION OF  FIRE  ENGINEERS. 
Annual  Convention.  Atlanta,  Ga.  Ho- 
tel Anslsy.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building,  Denver, 
Colo. 

Oct.  11-14— AMERICAN  ASSOCIA- 
TION OF  I'ORT  AUTHORITIES.  An- 
nual meeting.  Seattle,  Wash.  Secre- 
tary. M.  P.  Fennell,  Jr.,  57  Common  St., 
Montreal.  Canada. 

Oct.  12-14  — LE.AGUE  OF  KANSAS 
MUNICIPALITIES.  Annual  conven- 
tion. Lawrence,  Kans.  Secretary, 
John   G.   Stutz.   University   of  Kansas. 

Oct.  20-21  —  CITY  PAVING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia, 1317  Spruce  St.,  Philadel- 
phia.    H.  E.  Hopkins. 

Oct.  20-21— OHIO  STATE  CONFER- 
ENCE ON  CITY  PLANNING.  -Annual 
conference.  Columbus,  Ohio.  Secre- 
tary-treasurer — .  Charlotte  Rurabold, 
Chamber  of  Commerce  Building. 
Cleveland. 

Oct.  24-28  —  .AMERICAN  SOCIETY 
FOR  MUNICIP.'VL  IMPROVEMENT^. 
Annual  convention.  Southern  Hotel. 
Baltimore.  Md.  Secretary.  Charles 
Carroll  Brown.  St.  Petfr.sburK,  Fla 

Oct.  31-Nov.  5  — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics- 
Building.  Boston.  Mass.  Secretary, 
James  F.  Morgan,  Devonshire  St., 
Boston. 

Nov.  14-16— CITY  MANAGERS'  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr.,   Clarksburg.   W.   Va. 

Nov.  14-18  —  AMERICAN  PUBLIC 
HE.ALTH       ASSOCIATION.  Annual 

rae«tlne.     N«w  York   City. 

Nov.  16-18  —  NATIONAL  MUNICI- 
PAL LEAGUE.  Chicago.  Secretary, 
H.  W.  Dodd,  261  Broadway,  New  York 
City. 

Nov.  17— AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  Archi- 
tects and  Marine  Engineers.     New  York 

Nov.  17-18— SOCIETY  OF  NAVAL 
ARCHITECTS  AND  MARINE  ENGI- 
NEERS.    New  York. 

„De=v,  22-23— KANSAS  ENGINEERING 
SOCIETY,     Hutchinson,   Kan. 


INTERNATIONAL    ENGINEERS' 
DINNER 

A  notable  dinner  of  much  profes- 
sional significance  is  to  be  held  at  the 
Engineers'  Club,  New  York,  October 
10th,  to  formally  celebrate  the  home 
coming  of  the  mission  of  distinguished 
American  engineers  who  went  abroaa 
to  confer  the  John  Fritz  Medal  upon 
Sir  Robert  Hadfield  of  London  and 
Eugene  Schneider  of  Paris.  Besides 
the  twelve  members  of  the  deputation, 
which  represented  the  John  Fritz 
Medal  Board,  there  will  be  present 
members  of  the  British  and  French  so- 
cieties by  which  they  were  received, 
together  with  the  library  board  of  the 
Engineering  Societies  and  the  engi- 
neers club,  the  trustees  of  the  United 
Engineering  Society,  the  officers  of  the 
Federated  American  Engineering,  the 
chairmen  of  the  executive  board  of  the 
engineering  foundation,  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  distinguished  members  of 
the  four  national  American  engineer- 
ing societies,  representatives  of  the 
British  Institute  of  Civil  Engineers, 
Institution  of  Mechanical  Engineers,  In- 
stitution of  Mining  Engineers,  Institu- 
tion of  Mining  and  Metallurgy,  Iron 
and  Steel  Institute,  Institution  of  Elec- 
trical Engineers,  and  the  Royal  So- 
ciety of  London.  France  will  be  rep- 
resented by  the  La  Societe  des  In- 
.uenieurs  Civils  de  France. 

Invitations  have  also  been  extended 
to  Herbert  Hoover,  Secretary  of  Com- 
merce, and  Charles  E.  Hughes,  Secre- 
tary of  State,  and  other  eminent 
American  engineers  and  public  men. 
It  is  expected  that  hundreds  of  civil, 
mechanical,  mining  and  technical  en- 
gineers from  all  parts  of  the  United 
States  will  also  lie  present. 

Engineers  on  both  sides  of  the  At- 
lantic are  engaged  in  intensive  organi- 
zation, and  it  is  proposed  to  establish 
a  new  international  contact  which  shall 
Iiromote  concert  among  the  English 
speakmg  countries  and  advance  the 
science  of  engineering  and  work  along 
conservative  lines  for  the  establishment 
of  international  peace. 


LOUISIANA  ENGINEERING  SOCIETY 
The  first  meeting  of  the  fall  season 
was  held  September  12.  Walter  Par- 
ker presented  a  paper  entitled  "The 
Economic  Value  of  the  Industrial 
Canal." 

The  following  resolution,  offered  by 
Mr.  Lawes  at  the  June  meeting,  was 
taken   up    for   second    reading : 

Whereas,  An  ordinance  has  been 
passed  by  the '  Constitutional  Conven- 
tion and  will  become  a  part  of  the 
Constitution  of  the  State  providing  for 
a  State  Board  of  Health  to  be  com- 
posed of  a  President  and  eight  mem- 
bers, five  of  whom  shall  be  from  the 
medical  profession  and  three  from  such 
callings  as  the  Legislature  may  desig- 
nate, and, 

Whereas,  It  is  becoming  more  and 
more  generally  recognized  that  the  En- 


gineer is,  by  training  and  experience, 
particularly  fitted  to  solve  many  of  the 
problems,  and  to  direct  many  of  the 
activities  of  modern  health  work,  par- 
ticularly those  phases  which  deal  with 
community  sanitation  and  control  of 
insect-borne  diseases,  as  is  evidenced  by 
the  fact  that  the  Legislatures  of  a  num- 
ber of  states  are  requiring  the  appoint- 
ment of  Engineers  as  members  of  such 
Boards,  therefore, 

Be  it  Resolved,  By  the  Louisiana  En- 
gineering Society  that  it  heartily  favors 
the  appointment  of  an  Engineer,  fitted 
by  training  and  practice  to  membership 
on  the  State  Board  of  Health,  and 

Be  it  further  Resolved,  That  the  So- 
ciety gives  its  unqualified  endorsement 
to  having  a  qualified  Engineer  appointed 
as  a  member  of  the  State  Board  of 
Health,  and  expressly  requests  the  Leg- 
islature at  its  next  meeting  to  provide 
for  such  appointment. 


PERSONALS 

Sinks,  Frank  F.,  has  opened  an  office 
in  Seattle,  Wash.,  for  the  practise  of 
industrial  and  structural  engineering. 

Anderson,  H.  F.,  has  been  appointed 
road  engineer  of  Mecosta  county,  Mich. 

Dr.  Miller  R.  Hutchison  was  elected 
president  of  an  organization  to  investi- 
gate and  develop  inventions  with  offices 
in  New  York  City. 

Murray  &  Flood  has  been  recently 
organized  and  has  offices  in  New  York. 

M.  M.  Wyckoff  has  organized  the 
Wyckoff  Engineering  Corp.,  New  York 
City.  They  will  engage  in  the  general 
practise  of  engineering  and  contracting. 

R.  W.  Downie  has  been  appointed 
tester  of  building  materials  for  the 
Welland  Ship  Canal  with  laboratories 
and  office  at  Merritton,  Ont. 

Chas.  M.  Binford  has  opened  an  of- 
fice in  Beckley,  W.  Va.  Here  he  will 
specialize  in  examinations  and  reports 
of  coal  lands  and  reports  of  coal  lands 
and  properties,  the  design  and  construc- 
tion of  coal  plants,  the  improvement  of 
existing  plants  to  increase  their  capacity, 
town  planning  and  building,  suburban 
development  and  supervision  of  con- 
struction. 

\'aughan-Lloyd,  W.  E.,  has  been 
elected  by  the  board  of  aldermen  as 
director  of  parks  and  playgrounds  of 
Winston-Salem,  N.  C. 

Glasgow,  L.  J.,  has  been  re-elected 
sanitary  officer  of  Winston- Salem,  N.  C. 

.\therton.  Mayor  A.  of  Newark,  O., 
was  removed  from  office  September  10th 
by  Goernor  Harry  L.  Davis  on  charges 
of  gross  neglect  by  the  Newark  Law  and 
Order  League. 

Borden,  George  W.,  assistant  state 
highway  engineer  of  Nevada,  has  been 
named  acting  state  highway  engineer  to 
succeed  C.  C.  Cottrell,  resigned. 

Conner,  C.  V.,  formerly  with  the 
Delaware  state  highway  department,  has 
been  appointedl  assistant  engineer  on  th 
design  and  general  field  inspection  of 
bridges  and  hard  surface  pavements 
with  the  North  Carolina  Highway  Com- 
mission. 
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New  Appliances 

Describing  New  Machinerj',  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


SCAEIFIER    WITH    TKETH    IN    RAISED    POSITION 


THE    KILLIFER    SCARIFIER 

inis  machine,  manufactured  by  The 
Good  Roads  Machinery  Co.,  has  been 
tested  on  all  kinds  of  work,  is  claim- 
ed to  be  eonomical,  convenient  and  ser- 
viceable for  tearing  up  any  kind  of 
roadway  that  can  be  handled  by  any 
type  of  scarifier.  It  is  designed  to 
overcome  the  faults  of  other  scarifiers 
that  have  a  heavy  cast  iron  frame 
mounted  on  small  wheels,  equipped  with 
picks  forced  into  the  ground  by  screws 
and  the  weight  of  the  frame  and  thus 
subject  to  disadvantages  of  great 
weight  to  secure  penetration  making  it 
difficult  to  handle  and  requiring  great 
power  to  pull  it  either  empty  or  in  op- 
eration, and  making  it  too  expensive  for 
general  operation  on  all  classes  of  work. 
The  scarifier  has  a  well  braced  steel 
frame  to  which  are  attached  tooth 
standards  and  all  mounted  on  a  heavy 
four-wheel  truck.  The  tooth  bars  arc 
integral  with  the  frame,  the  front  end 
of  which  is  lowered  or  raised  inde- 
pendently of  the  rear  end.  In  operation 
the  front  is  lowered  first  and  as  the 
teeth  begin  to  enter  the  ground  the  rear 
is  lowered  and  the  operation  is  made 
easy  by  the  size  of  the  hand  wheels  and 
the  gears  used  for  this  purpose.  The 
front  is  lowered  through  a  toggle  ar- 
rangement fastened  to  a  worm  segment 
operated  in  a  unit  casing  preventing  the 
possibility  of  the  parts  to  get  out  of  line 
and  the  rear  end,  which  is  similarily 
handled  independently  of  the  front,  can 
lie  lowered  on  either  side  separately. 

The  front  axle  is  of  the  rocking  type 
and  relieves  the  frame  of  twisting 
strains.  The  principal  connections  are 
riveted  and  parts  subject  to  heavy 
strains  arc  steel  forgings.  The  tooth 
holders  are  of  high  carboned  steel  and 
the  teeth  are  of  the  best  grade  of  tool 
steel,  heat  treated  and  hardened. 

The  machine  is  furnished  with  nine 
teeth  all  of  them  removable  so  that  for 
extremely  hard  work  the  usual  practice 
is  to  operate  only  five  teeth. 

VVhen  the  front  end  of  the  machine 
is  lowered  and  the  machine  started,  the 
teeth  automatically  enter  the  ground  and 
the   depth   of   cut   is   controlled   by   the 


bevel  and  worm  gearing.  The  long 
wheel  base  enables  the  teeth  to  enter  any 
kind  of  ground  that  is  possible  to  tear 
up  and  insures  steady  running  and  even 
cutting  because  the  teeth  do  not  follow 
the  inequalities  of  the  road  surface  as 
in  some  other  styles  of  scarifiers.  The 
machine  will  stand  the  strain  of  a  45-h.p. 
tractor,  but  can  be  used  with  less  power 
for  many  classes  of  work. 

The  machine  has  a  wheel  base  of  146 
inches,  64-in.  tread  for  rear  and  40-in. 
for  front  wheels.  It  has  9  tooth  points 
of  1%-inch  square  steel  and  l%x4- 
inch  carbon  steel  tooth  .standards.  The 
approximate  weight  of  the  scarifier  with 
9  teeth  is  4,350  pounds. 


provisions  for  att.iching  the  towing  at- 
tachments or  tonjiUe.  These  features 
permit  them  to  be  towed  with  all  ma- 
chinery disengaged,  thereby  requiring 
only  a  minimum  of  pulling  power. 

For  traveling  over  streets  or  high- 
ways under  their  own  steam  all  of  these 
size  shovels  are  provided  with  a  two- 
speed  gear  arrangement  by  which  is 
obtained  a  traveling  speed  of  3  Vz  miles 
per    hour. 

The  tires  are  40  inches  in  diameter, 
by  14  inches  wide,  ribbed  tread,  mounted 
on  steel  rims.  These  are  pressed  on  the 
regular  34-inch  diameter  by  10-inch  face 
cast  steel  wheels,  which  arrangement 
permits  the  removal  of  the  tires  when 
desired,  and  ly  ?ttaching  the  cleats  to 
the  rear  wheels,  is  then  ready  for  ser- 
vice where  it  is  not  desirable  to  ii.se  the 
ruliber  tires. 

This  outfit  so  designed  and  mounted 
eliminates  the  damaging  of  thorough- 
fares, permits  movement  from  one  lo- 
cation to  another  with  ease,  decreases 
disturbance  and  delays  along  the  route, 
whether  towed  or  moving  under  its 
own  power,  permits  them  to  be  moved 
at  an  astonishing  rate  of  speed  and 
eliminates  the  vibration  usually  experi- 
enced when  running  on  steel  wheels. 


OSGOOD    RUBBER    TIRED   STEAM 
SHOVEL 

The  Osgood  Company  have  just  put 
on  the  market  an  18% -yard  Traction 
Revolving  Steam  Shovel  equipped  with 
solid  rubber  tires  built  and  furnished 
by  the  Firestone  Tire  and  Rubber  Com- 
pany of  Akron,  Ohio. 

These  shovels  are  especially  provided, 
as  are  all  other  Osgood  18  Traction 
Steam  Shovels,  v/ith  means  for  disen- 
gaging the  traveling  gears  for  towing 
bv   auto,   truck   or   otherwise  and   with 


DURABLE  SMOKE   RESISTING   PAINT 
FOR    STEEL 

The  Du  Pont  Magazine  states  that 
Du  Pont  Antoxide,  a  rust-inhibitive 
paint,  is  used  on  the  steel  flues  that  carry 
smoke  to  the  largest  smokestack  in  the 
world.  This  stack  is  500  feet  high  and 
72  feet  wide  at  the  base,  witli  flues  lead- 
ing to  it  from  the  smelters  of  the  Ana- 
conda Copper  Mining  Company  of 
Butte,  Montana.  On  top  of  the  masonry 
two  additional  steel  flues  discharge  the 
smoke  and  hot  gases  into  the  air. 

Antoxide  has  protected  these  flues  for 
more  than  fourteen  years — and  the  coat- 
ing is  still  in  good  condition.  No  other 
paint  tried  has  stood  up  under  this  ex- 
ceptionally rigid  service  test  longer  thait 
twelve  months. 


TK.VCTION    REVOLVINU    SHOVEL    EQUIPPED      WITH   RUBBER   TIRES 
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Street  Paving  in  Martinsville 

Old  Macadam  up  to  two  feet  depth  removed  by  grading  shovel,  but  cheap  labor 

causes  more  hand  work  than  formerly    Concrete  base  thin  because  foundation 

unusually  good.    Distribution  from  central  plants  by  one-horse  carts. 


Martinsville,  Va.,  a  town  of  about  4,000  inhabi- 
tants, is  now  engaged  in  carr3'ing  through  a  pav- 
ing program,  costing  about  $200,000,  which  will 
give  a  hard  surface  pavement  for  nearly  every 
main  street — in  ail  about  3>4  miles.  Previous  to 
this,  Martinsville  has  had  no  paving,  with  the  ex- 
ception of  some  macadam  on  the  principal  streets, 
laid  years  ago  and  now  entirely  worn  out.  For 
the  most  part  the  new  pavement  consists  of  bitu- 
lithic  on  a  concrete  base,  the  remainder  being  bitu- 
lithic  on  old  macadam,  and  a  small  amount  of 
roughened  concrete  on  the  steeper  streets.  The 
work  also  includes  considerable  grading,  some 
storm  sewers,  and  about  8  miles  of  curb  and  curb 
and  gutter.  The  work  will  be  finished  in  the  earlv 
fall. 

The  mi'thods  employed  in  the  work  are  of  inter- 
est as  marking  on  another  job  the  return  to  "man" 
days  as  c  >ntrasted  to  "machinery"  days.  Not  all, 
of  course,  of  the  work  is  being  done  by  hand,  but 
men  are  ])lentiful  and  labor  saving  devices,  with 
one  or  two  fairly  regular  exceptions,  are  not  in 


evidence.  The  use  of  a  steam  shovel  for  grading 
and  motor  trucks  lor  hauling  are  more  in  the  line 
of  regular  equipment  than  of  labor  saving  devices. 
In  all,  about  200  men  are  employed  on  the  work 
at  an  average  wage  of  $2  per  day  each. 

The  paving  to  be  done  totals  abi)Ut  50,000 
square  yards  of  bitulithic  surfacing  two  inches 
thick  at  $1.89  per  square  yard  ;  about  50,000  square 
_\ards  of  4-inch  concrete  base  at  $1.15;  approxi- 
mately 15,000  cubic  yards  of  grading  at  $1  per 
yard ;  23,000  feet  of  curb  and  gutter  combined,  at 
$1  per  running  foot;  about  1,500  feet  of  storm 
sewer  and  23,000  feet  of  granite  curbing. 

Grading  is  done  by  means  of  a  Keystone  grad- 
ing shovel,  equipped  with  a  ^^-yard  bucket.  Most 
of  the  excavation  runs  about  18  inches  in  depth, 
rarely  more,  but  at  times  less.  On  average  work, 
the  Keystone  shovel  has  turned  out  300  to  400 
yards  a  day.  Watson  lyz-yard  wagons  are  used 
for  nearly  all  hauling  work.  The  shovel  usually 
feeds  two  buckets  to  each  wagon.  The  average 
time  required  to  fill  each  wagon  was  2  miiuites. 


LO/VDING  OLD  MACADAM  INTO  WAGON;  SHOWING  HOW  MACADAM  BnOKE  IXTO  LARGE  I'lECK.S 
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not  counting  the  time  lost  in  moving  or  £or  other 
purposes.  The  number  of  teams  required  de- 
pended, of  course,  on  the  length  of  haul.  Gener- 
ally 5  to  8  teams  were  used  to  haul  the  material 
excavated  by  the  shovel. 

Most  of  the  streets  to  be  cut  down  are  very 
hard  to  break  up,  as  they  have  been  maintained  in 
the  past  by  superimposing  layer  upon  layer  of 
macadam,  until  in  some  places  they  are  12  to  18 
inches  above  the  sidewalks.  Occasional  concrete 
cross-walks  are  encountered  12  to  15  inches  under- 
ground. 

As  a  rule,  the  street  is  cut  to  a  few  inches  below 
grade,  and  the  loose  earth  which  piles  along  the 
sides  just  out  of  reach  of  the  shovel  is  used  as 
fill  to  bring  it  to  the  desired  grade.  Most  of  the 
streets  are  rather  narrow,  and  the  shovel  easily 
cuts  the  entire  width. 

Following  the  sho\el  comes  the  first  of  the  fine 
grading  gang.  These  heap  the  excess  material  in- 
to windrows,  meanwhile  bringing  the  street  to  ap- 
proximate grade  and  shape.  These  windrows  are 
then  handled  by  a  team  of  mules  and  a  jump 
scraper,  and  the  material  either  used  for  fill  where 
needed  or  wasted.  The  final  finishing  gang  com- 
pletes the  street  section,  all  work  being  done  b} 
hand. 

Curbing  and  guttering  are  usually  done  in  ad- 
vance of  the  grading.  The  trench  is  excavated 
by  hand  work  to  the  required  s:ze  and  grade,  the 
forms  are  then  set  and  the  concrete  poured.  Wood 
forms  are  used  exclusively.  Curb  protection  bars 
are  embedded  at  the  corners.  Concrete  for  the 
curb  and  curb  and  gutter  is  mixed  in  a  Jaeger 
portable  mixer,  which  is  set  up  at  convenient  in- 
tervals, and  is  handled  in  steel  body  wheelbar- 
rows. The  concrete  mixture  for  the  curb  and  curb 
and  gutter  is  the  same  as  for  concrete  base,  1  :3  :6, 
but  a  half-inch  facing  of  1 :2  mortar  is  used. 

Considerable  granite  curb  was  already  in  place, 
in  which  case  only  gutter  was  built,  the  curb  be- 
ing reset  where  necessary. 

The  concrete  base  is  only  4  inches  in  thickness 
and  the  mixture  1  :3  :6.  This  combination  is  usu- 
ally considered  rather  light  for  modern  traffic  but 
the  base  foundation  is  quite  uniformly  good,  and 
is  carefully  prepared  in  advance  of  laying  the  con- 


crete, while  the  traffic  is  generally  not  very  heavy 
in  weight  per  wheel.  Local  sand  is  used,  with 
Atlas  Portland  cement  and  a  good  quality  of  blue 
trap  for  coarse  aggregate. 

Sand  is  dredged  from  a  local  creek,  elevated 
into  bins  and  loaded  into  motor  trucks  to  be 
hauled  to  the  city.  Indiana  trucks  are  used  chiefly 
and  are  hired  by  the  owner  of  the  plant.  The 
paving  contractor  buys  the  sand  delivered  on  the 
job. 

Stone  is  shipped  in  from  the  Bixley  quarries 
and  is  unloaded  in  a  converted  coal  shed,  the 
trestle  being  boxed  underneath  and  chutes  in- 
stalled so  that  the  stone  is  dumped  from  the  cars 
into  the  bins  and  discharged,  all  without  han- 
dling, into  the  wagons.  Teams,  which  are  hired 
at  $7.50  per  10-hour  day,  are  used  for  stone  haul- 
ing. Snatch  teams  are  necessary  on  the  steeper 
grades. 

The  method  of  handling  the  concrete  for  the 
base  is  somewhat  unusual.  At  several  points 
throughout  the  city,  sand  and  stone  are  piled  in 
large  quantities.  The  mixer  is  set  up  at  these 
points,  and  used  as  a  central  plant  for  furnishing 
concrete  for  all  work  within  a  radius  of  500  to 
1,100  feet. 

The  concrete  is  discharged  from  the  mixer  into 
2-wheel  steel  carts,  holding  about  a  yard,  to  which 
a  single  mule  is  attached.  These  carts  are  hauled 
to  the  point  desired  and  dumped,  the  concrete 
spread,  and  the  cart  returned  for  another  load. 
An  easy-dumping  device  makes  the  cart  easy  to 
handle  and  saves-  time  in  dumping. 

By  this  means,  base  can  be  laid  economically 
up  to  600  feet  from  the  mixer.  It  has  been  found 
necessary  to  work,  at  times,  up  to  1,000  or  1,100 
feet  from  the  mixer  to  save  another  move,  but 
'>00  feet  is  about  the  economical  limit  of  distance. 
This  method  provides  a  simple  means  of  employ- 
ing the  central  plant  principle  without  costly 
equipment. 

The  mixer  used  is  an  old  Foote,  which  has  been 
in  use  about  nine  years.  Aggregate  is  handled 
from  the  piles  to  the  mixer  by  means  of  steel 
barrows.  The  concrete  carts  are  of  steel,  with 
metal  wheels,  shafts  for  one  horse,  and  a  metal 
bodv. 


CARTS    USED    IN    HANDIJNG   CONCRETE   FROM    MIXER   FOR   LAYING   BASE 
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The  wearing  surface  is  bitulithic  laid  in  two 
courses,  with  a  total  thickness  of  two  inches.  Sand 
and  stone  are  secured  from  the  same  sources  as 
the  aggregate  for  the  concrete  base,  but  is  han- 
dled differently.  The  cars  containing  stone  are 
dumped,  as  far  as  this  is  possible,  in  a  flat  track, 
and  the  stone  shoveled  from  underneath  them  by 
hand,  and  then  moved  by  slip  scrapers  to  the 
elevators  of  the  mixers.  Sand  is  haulel  to  the 
job  by  trucks,  dumped  nearby,  and  also  handled 
by  scrapers. 

A  \\  arren  portable  plant  is  used  for  mixing 
the  bitulithic.  At  present  this  plant  operates  by 
coal,  though  it  may  be  changed  over  to  burn  oil. 
The  daily  capacity  under  the  present  arrange- 
ment is  about  l.fiOO  square  yards  of  pavement. 

The  lower  or  binding  course  of  pavement  is  the 
regular  bitulithic,  with  aggregate  passing  \yi- 
inch  screen  ;  the  top  coat  is  regular  graded  sheet 
asphalt  mixture  with  j4-inch  stone.  The  top  coat 
varies  in  thickness  from  yl  to  yi  inch. 

Hot  stuff  is  hauled  from  the  mixing  plant,  lo- 
cated on  a  siding  at  the  railroad,  to  the  job  by 
two  rented  White  trucks  of  2  and  3yi  tons  capac- 
ity, respectively.  On  a  haul  of  about  a  mile  these 
two  trucks  recently  hauled  204  tons  of  hot  mix 
from  the  plant  to  the  job  in  a  10-hour  day.  The 
trucks  are  usually  loaded  one  ton  in  excess  of 
their  rating. 

The  specifications  require  that  the  hot  material 
be  dumped  on  a  platform  and  then  spread  by 
shovels  onto  the  base.  Instead  of  the  usual  plat- 
form of  planks,  Superintendent  Gassaway  has  an 
8  X  8-f()ot  plank  platform  mounted  on  very  small, 
but  solid,  wooden  wheels  about  8  inches  in  diam- 
eter. This  platform  is  equipped  with  a  tongue 
and  can  be  steered  and  handled  easily. 

The  material  is  removed  from  the  platform  and 
spread  over  the  concrete  base,  which  has  been 
thoroughly  cleaned,  by  hand.  It  is  compacted  by 
a  10-ton  Buffalo-Springfield  roller  with  extra  wide 
wheels. 

On  September  1,  the  work  was  about  60  per 
cent  completed  and  was  going  forward  rapidly. 
The  contractor  is  the  Atlantic  Bitulithic  Company 
of  Richmond,  Va.,  H.  C.  Gassaway,  superintend- 
ent. Taplin  &  Perkins,  of  High  Point,  X.  C.,  arc 
the  consulting  engineers,  with  H.  B.  Ingram  as 
resident  engineer.    J.  R.  Gregory  is  engineer  and 


superintendent   of   the  city,  and  J.   F.   Brown   is 

mayor. 

HigLway  Engineering  Fellowships 

Our  attention  is  called  by  Professor  Blanchard 
to  the  fact  that  the  highwa)-  engineering  and  high- 
way transport  fellowships  in  the  University  of 
Michigan  are  to  be  awarded  not  later  than  No- 
vember 1,  there  being  one  fellowship  in  highway 
transport  and  three  in  highway  engineering.  Each 
fellowship  pays  $250  with  an  allowance  of  $50 
for  expenses  and  the  holders  of  the  fellowships 
do  not  have  to  pay  tuition  fees.  Each  fellow 
must  hold  a  bachelor's  degree  and  enroll  as  a 
graduate  student  in  highway  engineering  or  high- 
way transport  and  as  a  candidate  for  the  degree 
of  master  of  science.  He  must  be  in  residence  at 
the  college  for  four  or  five  months  during  the 
college  year.  Applications  for  fellowships  may 
be  addressed  to  Professor  Arthur  H.  Blanchard, 
University  of  Michigan,  Ann  Arbor,  Mich. 


Conference  of  New  England  Highway  Officials 

The  Safe  Roads  Federation  of  Massachusetts 
has  called  a  conference  of  the  state  highway 
commissioners  and  registrars  of  New  England 
to  discuss,  among  other  problems,  standardiza- 
tion of  highway  traffic  regulations.  The  confer- 
ence will  meet  in  the  State  House  in  Boston  on 
September  30  and  will  be  presided  over  by  John 
M.  Cole,  state  commissioner  of  public  works. 


Public  Work  for  Unemployed 

The  chief  engineer  for  Middlesex  county,  Eng- 
land, Alfred  Dryland,  who  recently  arrived  in  this 
country  to  inspect  .American  highways,  says  that 
5b  miles  of  arterial  hard-surface  roads  are  being 
built  in  the  environs  of  London  to  cost  about  $6,- 
000,000.  This  work  is  being  undertaken  at  this 
time  to  afford  employment  to  thousands  of  former 
service  men  and  he  believes  that  American  state 
and  city  highway  departments  could  do  nothing 
more  practical  or  patriotic  than  to  give  work  to 
unemployed  former  service  men  in  the  construc- 
tion of  roads  and  similar  public  improvements. 

Incidentally,  Mr.  Dryland  believes  that  roads  in 
America  are  altogether  too  narrow.  He  says: 
"Your  roads  are  dangerous  because  the  paved 
widths  are  too  narrow  for  the  amount  of  traffic 
they  bear.  There  should  be  a  minimum  width  of 
30  feet  of  pavement,  affording  room  for  at  least 
three  vehicles  to  pass."  Presumably  he  is  refer- 
ring to  roads  in  the  immediate  vicinity  of  New 
York  and  does  not  refer  to  highways  outside  of 
the  metropolitan  districts.  For  to  construct  all 
of  our  highways  throughout  the  country  of  that 
width  would  unnecessarily  restrict  the  mileage 
ihat  could  be  constructed  with  the  funds,  mate- 
rials and  labor  available. 


i'ORTABLE  l'L.\N-T   MIXING  A.SI'H.ALTIC   MATERIAL, 
F-OU    W^EARING    SURFACE 


T.  H.-MacDonald.  Chief  of  the  United  States 
Bureau  of  Public  Roads,  states  that  immediately 
after  the  expected  passage  of  the  highway  bill 
now  before  Congress,  construction  will  be  com- 
menced on  a  large  number  of  new  projects,  par- 
ticularly  in    the    west,   where    unemployment    is 
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acute,  and  the  prospects  are  for  an  unprecedented 
amount  of  road  construction  this  year,  even  ex- 
ceeding that  in  1920,  which  was  far  greater  than 
ever  before. 


Mending  a  Leaky  Stave  Pipe 

A  wooden  stave  water  main  in  Norfolk,  Va., 
is  24  inches  in  diameter  and  about  10  miles  long, 
with  pine  staves  2  inches  thick,  machined,  wound 
with  14-gage  wrought  iron  bands  34  inch  apart. 
It  was  completed  in  1913  and  operated  under  a 
pressure  of  about  20  pounds  until  1918  when  an 
examination  and  test  showed  that  the  weight  of 
the  two-foot  fill  above  the  pipe  had  flattened  the 
cross-section  to  an  elliptical  shape,  and  a  pressure 
of  21  pounds  per  square  inch  caused  an  almost 
continuous  leakage  amounting  to  2,400,000  gal- 
lons per  day  in  the  first  24,000  feet  length  of  the 
pipe. 

The  pipe  was  then  reinforced  by  ?^-inch  cir- 
cumferential rods  with  malleable  iron  lugs.  The 
joints  at  the  ends  of  the  staves  were  scraped  all 


around  the  pipe  and  for  a  width  of  12  inches 
calked  with  lead  wool.  They  were  then  covered 
with  a  strip  of  rubber  IJ/2  inches  wide  and  J^-i^ch 
thick,  around  the  entire  circumference  except  for 
a  6-inch  space  at  the  top  between  the  ends  of  the 
rubber,  where  double  iron  lugs  were  seated  and 
received  the  ends  of  a  3/16  x  I'^-inch  steel  band 
flattened  from  a  ;>^-inch  rod,  one  end  of  which  was 
riveted  to  the  lug  and  the  opposite  screw  end  se- 
cured to  the  lug  by  a  nut.  As  the  nut  was  tight- 
ened the  bar  was  hammered  until  the  joint  leaks 
were  closed.  The  joints  were  about  8  feet  apart 
and  25  of  them  were  repaired  daily  by  two  men. 
The  subsequent  test  showed  the  leakage  of  1,700,- 
000  gallons  daily  in  the  first  11,000  feet  of  pipe 
under  a  pressure  of  29  pounds,  increased  to  4,- 
600,000  under  a  pressure  of  30  pounds.  In  the 
first  6,500  feet  of  the  pipe,  which  had  been  almost 
continuously  reinforced  by  the  5^-inch  rods,  the 
leakage  was  only  43,000  gallons  daily  under  42 
pounds  pressure  and  1,100,000  gallons  daily  under 
64  pounds  pressure. 


Biological  Survey  of  River  Pollution 


Indications  of  pollution  and  self-purification  of  Sangamon  river  in  a  distance 
of  seventy-five  miles  as  given  by  the  animal  and  vegetable  contents  of  water 
and  bottom  mud.     Conclusion  therefrom.    Investigation  by  Illinois  State  Wa- 
ter Survey. 


An  interesting  investigation  was  concluded 
about  two  years  ago  by  Minna  E.  Jewell,  chemist 
connected  with  the  Illinois  State  Water  Survey, 
and  described  in  the  report  of  that  survey  for  the 
years  1918  and  1919,  which  has  recently  been  pub- 
lished. General  interest  attaches  to  this  report 
because  of  the  attention  which  it  calls  to  the  use 
of  biological  surveys  of  river  water  and  biological 
and  chemical  analyses  of  the  mud  at  the  river 
bottom  as  a  means  of  judging  the  amount  of  pol- 
lution and  self-purification  of  a  river  receiving 
sewage. 

The  survey  referred  to  was  made  of  the  Sanga- 
mon river  between  Decatur  and  Springfield.  The 
river  is  normally  a  small  stream  consisting  of  al- 
ternate pools  from  three  to  ten  feet  deep  and 
riffles  a  few  inches  deep.  The  water  reaches  De- 
catur in  a  relatively  normal,  unpolluted  condition 
and  provides  the  public  water  supply  of  that  town. 
In  dry  weather  Decatur  uses  all  of  the  water  in 
the  river  so  that  none  whatever  flows  past  the 
city,  but  most  of  it  is  returned  to  the  channel  as 
crude,  undiluted  sewage.  As  the  river  receives  no 
important  tributaries  for  at  least  100  miles,  the 
changes  that  take  place  for  that  distance  below 
Decatur  are  primarily  those  due  to  so-called  self- 
purification. 

A  biological  survey  was  made  of  the  river  above 
Decatur  in  order  to  ascertain  the  normal  inhabi- 
tants of  the  stream  and  their  abundance.  Above 
Decatur  the  pools  had  a  gravel  bottom  frequently 
covered  to  a  depth  of  several  inches  by  a  deposit 
of  fine  sand,  soil  and  decaying  leaves.    They  con- 


tained an  abundance  of  clams,  of  which  eight 
species  were  noted,  while  a  typical  square  yard 
of  bottom  from  a  riffle  was  estimated  to  contain 
40  snails,  3  clams,  40  insect  larvae,  30  ephemerid 
nymphs  and  10  coleopterous  larvae.  Numerous 
fish  12  to  16  inches  long  could  be  seen  swimming 
a  short  distance  below  the  surface.  The  sewage 
of  the  small  town  of  Monticello  is  discharged  into 
the  river  after  preliminary  treatment  in  a  septic 
tank  but  the  effect  is  purely  local,  disappearing 
entirely  within  34  of  a  mile. 

An  examination  of  the  river  was  made  on  Oc- 
tober 5  to  8,  and  the  appearance  one  mile  below 
Decatur  was  that  of  sewage,  6  miles  below  it  was 
inky,  20  miles  below  inky  but  opaque,  35  miles  be- 
low dark  slaty,  50  miles  below  milky,  60  miles  be- 
low gray  and  turbid,  70  miles  below,  ereenish-gray 
and  78  miles  below  green.  The  odor  was  de- 
scribed as  putrid  6  miles  below,  septic  from  20  to 
39  miles  below,  disagreeable  at  53  miles,  faint 
at  70  miles,  noticeable  at  75  miles,  above  a  dam, 
and  had  entirely  disappeared  ^4  of  a  mile  below 
this  dam.  Dissolved  oxygen  was  entirely  absent 
for  35  miles  below  Decatur,  a  trace  was  found  at 
39  miles,  which  had  disappeared  at  60  miles.  At 
75  miles  below,  4.1  parts  per  million  were  found 
above  the  dam  and  7.8  parts  just  below  the  dam, 
increasing  to  9.7  parts  3>4'  miles  below  the  dam. 

Immediately  below  Decatur  there  was  a  com- 
plete disappearance  of  bottom  animals  and  these 
did  not  make  their  first  appearance  until  30  miles 
below  and  even  there  only  the  tubificid  worms 
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were  found,  which  are  capable  of  living  in  the 
complete  absence  of  free  oxygen  and  are  typical 
sludge  worms.  Twenty  miles  farther  down  the 
chironomid  larvae  were  found,  these  also  being 
capable  of  anaerobic  existence.  Soon  after  the 
first  crayfish  appeared,  but  no  other  bottom  forms 
were  found  until  75  miles  below  Decatur.  At  60 
miles  a  few  iish  were  found  that  had  entered  from 
a  small  tributary  creek,  but  these  were  dying  or 
showing  signs  of  great  distress.  Seventy-five 
miles  below  Decatur  is  the  dam  above  referred 
to,  about  8  feet  high,  and  as  the  water  flows  over 
this,  considerable  mechanical  aeration  is  obtained. 
Above  the  dam  the  dissolved  oxygen  analysis 
showed  48.9  per  cent  saturation  while  ,'4  of  a 
mile  below  there  was  93  per  cent  of  saturation. 
Immediately  below  the  dam  there  was  a  return  o) 
the  normal  animal  life,  but  this  and  the  dissolved 
oxj'gen  again  disappeared  a  few  miles  further  on, 
which  was  explained  by  the  supposition  that  suf- 
ficient putrescible  matter  remained  in  the  water 
to  absorb  the  ox3'gen  mechanically  introduced  at 
the  dam.  A  little  distance  further  on,  however, 
the  river  permanently  recovered  its  normal  con- 
dition. 

Discussing  the  results  of  the  survey,  jMiss  Jew- 
ell reports  that  "the  plankton  of  a  stream  afford 
a  good  criterion  of  the  quality  of  the  water  at  the 
time  it  is  collected.  On  the  other  hand,  the  bot- 
tom animals  offer  a  criterion  of  the  worst  condi- 
tion to  which  the  locality  is  subject."  The  biolog- 
ical and  chemical  survey  showed  : 

"1. — Plankton  animals  present  varied  greatly 
with  season  and  water  level.  During  the  low  wa- 
ters of  early  fall  only  sewage  and  highly  tolerant 
forms  were  found  within  75  miles  (by  river)  of 
Decatur. 

"2.  The  normal  bottom  fauna  disappeared  en- 
tirely below  Decatur.  Only  typical  sludge  worms 
(tubificids)  were  found  in  the  first  40  miles.  The 
highly  tolerant  midge  larva  appeared  within  the 
next  ten  miles.  Seventy-five  miles  below  the 
source  of  pollution  several  of  the  normal  bottom 
animals  reappeared  and  about  10  miles  further 
down  the  normal  bottom  fauna  was  re-established. 

"3.  Dissolved  oxygen  drops  off,  frequently  to 
zero,  below  Decatur  and  at  low  water  sufficient 
oxygen  to  support  ordinary  aquatic  animals  is 
not  found  again  within  75  miles. 

"4.  Oxygen  consuming  power  of  the  water,  or- 
ganic nitrogen  and  ammonia  rise  rapidly  imme- 
diately below  Decatur  and  then  gradually  de- 
crease to  normal. 

"5.  Dissolved  oxygen  consumption,  organic 
nitrogen  and  ammonia  of  the  water  fluctuate 
greatly  with  the  temperature  and  volume  of  the 
stream. 

"6.  Ammonia  content  of  mud  from  the  bot- 
tom of  the  river  increases  suddenly  below  Decatur 
and  then  decreases  gradually  to  normal  (about  80 
miles  below). 

_  "7.  The  ammonia  content  of  the  mud  from  any 
given  location  shows  a  seasonal  variation  due  to 
temperature  and  oxygen  content  of  the  water. 
-flight  temporary  fluctuations  in  water  level  do 
not  appreciably  affect  the  ammonia  content  of 
the  mud. 


"8.  The  worst  conditions  occur  in  the  upper 
part  of  the  river  during  hot,  dry  summers,  and  in 
the  lower  part  of  the  river  in  the  early  spring 
following  a  severe  winter. 

"9.  Chemical  analyses  of  the  water  and  mud 
afford  the  best  criterion  for  the  degree  of  pollu- 
tion of  the  water  at  the  time  the  sample  is  taken. 
The  animals  of  the  bottom  form  the  best  criterion 
lor  judging  the  worst  conditions  to  which  the  lo- 
cation is  subject." 


Sanitary  Engineers  of  the  U.  S.  Public 
Health  Service 

Until  about  eight  years  ago  the  United  Statef 
Public  Health  Service  functioned  entirely  througl 
members  of  the  medical  profession  in  all  it< 
grades,  but  at  that  time  it  began  utilizing  sanitary 
engineers  and  the  number  of  these  has  increased 
until  27  sanitary  engineers  are  now  connected 
with  the  Public  Health  Service. 

However,  the  medical  officers  of  the  service  ar< 
commissioned,  while  the  sanitary  engineers  ar( 
on  a  civil  service  status  and  are,  therefore,  sub 
ject  to  dismissal  whenever  congressional  apprc 
priations  for  special  work  fail  to  be  made.    Const 
quently  the  engineers  now  in  the  service  do  no 
feel  secure  of  their  positions  and  it  is  hardly  to  b 
expected  that  young  engineers  would  be  attract^, 
to  the  service  under  such  conditions.     Moreovci 
engineers  in  charge  of  public  health  service  work 
sometimes  are   unable   to   command   the   respect 
from  citizens  that  they  would  receive  if  commis- 
sioned as  are  the  medical  officers. 

On  July  1  a  bill  was  introduced  in  Congress  to 
commission  the  sanitary  engineers  on  the  same 
basis  as  the  medical  officers.  This  bill  is  before 
the  Interstate  and  Foreign  Commerce  Committee 
of  the  House  and  it  is  expected  that  it  will  be 
brought  up  for  consideration  when  Congress  con- 
venes after  the  recess.  The  Surgeon-General  is 
reported  to  have  said  that  "it  is  the  desire  of  the 
bureau  that  any  reorganization  bill  should  provide 
for  the  commissioning  of  the  engineers  of  the  serv- 
ice." The  Treasury  Department  has  gone  on  of' 
ficial  record  as  stating:  "Legislation  which  would 
enable  sanitary  engineers  to  be  commissioned  in 
the  Public  Health  Service  on  the  same  status  as 
medical  officers  would  benefit  public  health  work 
and  attract  competent  sanitary  engineers  who 
wish  to  make  a  public  health  career  their  life 
work."  The  Surgeon-General,  in  his  report  for 
the  year  ending  June  30,  1920,  reported  that  resig- 
nations of  engineers  from  the  service  had  ex- 
ceeded admissions  during  the  previous  twelve 
months. 

The  bill  does  not  involve  any  additional  expense 
to  the  service,  the  sanitary  engineers  at  pr_esent 
receiving  compensation  equivalent  to  that  of  med- 
ical officers  in  the  service  of  the  same  grade. 


Touring  Hatch  Hetchy  Water  Supply 

The  Yosemite  National  Park  Company  has 
opened  at  Mather,  Cal.,  the  Hetch  Hetchy  Lodge 
with  dining  room  and  sleeping  accommodations 
for  30  people  to  serve  as  a  base  for  motorists  to 
take  the  White  buses  operated  with  flange  wheels 
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on  the  Hetch  Hetcliy  Construction  Railroad  that 
in  68  miles  makes  98  complete  circles  of  curva- 
ture, overlooks  the  beautiful  Tuolumne  canyon, 
and  enables  the  tourists  to  visit  the  dam  site  and 
the  long  tunnel  under  the  Sierra  Nevada  moun- 
tains and  return  the  same  day. 


Insuring    Purity    of 
Plattsburg's  Water 

Recommendations  of  consulting  engineers 
for  chlorinating,  algae  removal,  and  clean- 
ing of  distributing  reservoirs. 


In  a  recent  report  on  the  quantity  and  quality 
of  the  water  supply  of  Plattsburg,  N.  "f .,  Messrs. 
Metcalf  &  Eddy  liave  embodied  certain  recom- 
mendations, and  instructions  for  carrying  out  ex- 
pedients recommended,  for  securing  and  main- 
taining the  safety  of  the  supply  which  will  be  of 
interest  to  other  cities  as  well. 

The  supply  is  obtained  from  two  brooks  and  is 
treated  with  chlorine,  the  water  from  one  brook 
being  treated  by  an  automatic  Wallace  &  Tiernan 
chlorine  apparatus,  while  that  from  the  other  is 
dosed  by  means  of  a  manual  control  apparatus. 
The  engineers  report  that  each  piece  of  apparatus 
is  capable  of  satisfactorily  disinfecting  the  supply 
but  "the  point  cannot  be  overemphasized  that  the 
apparatus  must  be  operated  uninterruptedly  and 
sufficient  amounts  of  chlorine  be  supplied  at  all 
times  to  show  excess  chlorine"  in  samples  allowed 
to  stand  for  15  minutes  after  being  collected.  A 
slight  excess  of  chlorine  taken  at  the  plant  "will 
not  appear  in  the  water  delivered  to  the  city,  due 
to  the  absorption  of  the  chlorine  by  the  organic 
matter  of  the  water  during  the  flow  through  the 
long  lines  to  the  distributing  reservoirs." 

Owing  to  the  distance  of  the  chlorinating  plants 
from  the  city,  it  is  impracticable  for  the  super- 
intendent of  public  works,  Mr.  Burke,  to  give  this 
apparatus  the  attention  it  should  receive  and  it  is 
recommended  that  this  be  performed  by  an  em- 
ployee regularly  assigned  to  this  duty  who  is 
competent  to  change  the  chlorine  cylinders,  to 
use  judgment  in  the  application  of  the  chlorine 
based  upon  the  tests  for  excess  chlorine  (which 
he  should  make  at  least  twice  daily),  to  keep 
records  of  operation,  and  to  familiarize  himself 
with  the  apparatus  so  as  to  be  able  to  make  minor 
repairs  and  adjustments.  This  will  not  take  up 
all  of  his  time  and  he  could  also  be  instructed  to 
attend  to  the  regulation  of  the  valves  in  the  pipe 
lines  at  and  near  the  reservoirs,  patrol  the  reser- 
voirs, assist  in  reforestation  work  and  perform 
other  duties  in  the  vicinity  of  the  reservoirs. 

The  reservoirs  at  the  intakes  are  shallow  and 
considerable  trouble  has  been  experienced  with 
tastes  and  odors  due  to  algae  growths.  "It  would 
be  possible  to  obviate  to  a  considerable  degree  the 
troubles  arising  from  such  algae  growths  by  the 
application  of  proper  amounts  of  copper  sulphate 
to  the  reservoirs  in  late  spring  or  early  sununer 
and  by  repeating  such  application  at  regular  in- 
tervals during  the  summer  months."     The  engi- 


neers do  not  recommend  such  treatment  late  in 
the  season,  however,  when  the  growths  have  pro- 
gressed to  such  an  extent  that  the  destruction  by 
copper  sulphate  of  large  numbers  of  algae  would 
temporarily  cause  an  undesirable  amount  of  taste 
and  odor. 

However,  in  the  case  of  the  distribution  reser- 
voirs, "on  account  of  the  small  storage  in  these 
reservoirs  and  the  frequent  replacement  of  the 
water  therein,  the  objection  to  the  use  of  copper 
sulphate  which  exists  at  the  present  time  in  the 
case  of  the  large  reservoirs  docs  not  apply.  In 
order  to  minimize  the  growth  of  algae  in  the  dis- 
tribution reservoirs  and  to  improve  somewhat  the 
physical  quality  of  the  water  in  them,  steps  have 
been  taken  to  clean  them,  provide  additional  chlo- 
rination  of  the  water  used  for  refilling  on  account' 
of  possible  contamination  incident  to  the  cleaning 
of  the  reservoirs,  and  to  use  copper  sulphate  in 
the  refilled  reservoirs  to  kill  the  algae  growths  re- 
maining on  the  walls.  The  north  basin  has  al- 
ready been  cleaned  and  two  to  three  inches  in 
depth  of  humus  matter  flushed  out,  together  with 
large  numbers  of  frogs  and  tadpoles.  The  first 
million  gallons  of  water  admitted  to  this  basin 
was  given  additional  chlorination  before  any  wa- 
ter from  the  basin  was  admitted  to  the  distribu- 
tion system,  by  the  application  of  about  nine 
pounds  of  chlorine.  As  soon  as  this  north  basin 
becomes  filled  to  its  normal  depth  of  10  or  12  feet, 
copper  sulphate  is  to  be  applied  in  the  proportion 
of  one  part  per  million  by  weight,  or  8  1/3  pounds 
per  million  gallons  of  water.  .  .  .  The  south 
basin  has  already  received  one  application  of  cop- 
per sulphate.  As  soon  as  the  north  basin  becomes 
filled,  the  south  basin  is  to  be  emptied,  cleaned, 
refilled,  chlorinated  and  copper  sulphate  treatment 
again  applied. 

"By  cleaning  these  distribution  reservoirs,  the 
.  removal  of  decomposing  organic  matter  will  be 
effected,  and  by  copper  sulphate  treatment  algae 
growths  in  them  will  be  kept  at  a  minimum.  The 
copper  sul])hate  treatment  in  the  reservoirs  should 
be  repeated  e\cry  two  weeks  until  fall.  While 
this  treatment  cannot  affect  very  markedly  the 
character  of  the  water  coming  from  the  storage 
reservoirs,  it  will  prevent  additional  tastes  and 
odors  developing  from  algae  growths  in  the  dis- 
tribution reservoirs  themselves." 

Aeration  of  the  supply  at  the  distribution  res- 
ervoirs would  be  very  desirable  but  the  necessary 
head  cannot  be  spared  from  the  city  pressure. 

The  engineers  recommend  certain  precautions 
for  preventing  pollution  of  the  water  that  are  not, 
we  fear,  always  observed  by  other  cities  besides 
Plattsburg.  "The  floor  of  the  gate  house  over  the 
well  into  which  water  from  the  south  reservoir 
discharges  before  entrance  into  the  main  to  the 
city  is  of  plank  with  open  joints.  These  open 
joints  permit  dirt  and  dust  carried  into  the  gate 
house  on  the  boots  of  the  workmen  and  visitors  to 
fall  into  the  water  going  to  the  city.  Such  pollu- 
tion can  be  prevented  by  covering  this  floor  with 
a  tight  canvass  deck  and  by  building  a  raised 
framework  for  the  trap  doors  to  rest  upon.  Fur- 
thermore, collars  should  be  put  around  the  valve 
stems." 
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Crib  and  Cofferdam 
Work* 


Telescopic  steel  sheet  pile  cofferdam.  De- 
sign and  methods  of  installation  of  interior 
bracing.  Floating,  sectional  and  detach- 
able cofferdams,  anchoring  and  seahng  crib 
cofferdams. 


The  piers  for  the  ten  160-foot  spans  of  the  con- 
crete arch  double  track  Tunkhannock  railroad 
viaduct  have  46  x  36-foot  foundations  on  rock, 
some  of  them  90  feet  below  the  surface  of  the 
ground  and  60  feet  below  water  level.  They 
were  built  in  telescopic  sheet  pile  cofferdams, 
made  with  two  offset  tiers  of  steel  sheet  ]ules, 
the  upper  and  outer  one  having  inside  dimen- 
sions 10  to  12  feet  greater  than  those  of  the  in- 
ner or  lower  one. 

Inside  and  outside  top  and  bottom  waling 
pieces  6  feet  apart  horizontally  and  vertically 
were  assembled  to  form  a  framework  on  the 
surface  of  the  ground  and  between  them  there 
were  driven  to  a  penetration  of  about  16  feet  the 
piles  forming  the  lower  section  of  the  cofferdam. 

After  this  was  completed  the  piles  forming  the 
upper  sections  were  similarly  driven  concentric 
with  them,  after  which  the  space  between  the 
inner  and  outer  piles  was  excavated  and  the  space 
inside  the  inner  piles  having  been  previously  ex- 
ca\-atcd  the  inner  piles  were  again  driven  and 
the  bracing  shifted  downward  as  the  excavation 
progressed   within,   and   the   exterior   piles   were 

*Contimied  from  page  198. 


UPPER  TIERS  op-  GRACING   .V.S,  :r:MIJLED  BEFORE 
SINKING    IN    POSITION 


again  driven  another  15  feet,  the  material  be- 
tween the  two  sets  of  piles  was  excavated,  and 
so  on,  until  the  inner  piles  reached  bed  rock  and 
the  tops  of  the  outer  piles  reached  the  surface 
of  the  ground,  as  shown  in  the  third  figure, 
page  197. 

STRENGTH    AND    STABILITY 

Where  the  water  level  is  to  be  very  much  higher 
on  the  outside  of  the  cofferdam  than  inside,  the 
cofferdam  must  resist  tremendous  horizontal 
pressure  due  to  the  hydro-static  head  and  pro- 
vision must  be  made  to  prevent  overturning, 
bending,  and  horizontal  displacement.  If  the 
cofferdam  is  a  complete  enclosure  a  number  of 
these  forces  may  be  resisted  by  heavy  interior 
longitudinal  and  transverse  cross  struts,  but  these 
arc  sometimes  very  objectionable  because  of  the 
obstruction  they  offer  to  the  construction  oper- 
ations inside  the  cofferdam  beside  which  they  are 
likely  to  be  complicated  and  costly. 

If  the  cofferdam  is  very  wide  it  maj'  be  almost 
impossible  to  provide  adequate  interior  bracing 
and  in  some  cases  of  this  nature  the  cofferdam 
has  been  made  to  have  independent  stability  by 
building  a  series  of  interconnected  cells  made  of 
interlocking  steel  sheet  piles  and  filled  with  earth 
and  reinforced  if  necessary  by  interior  embank- 
ments. 

This  was  the  case  of  the  famous  cofferdam  for 
the  recovery  of  the  battleship  Maine  sunk  in  Ha- 
vana harbor  just  before  the  Spanish  war  and  for 
the  construction  of  Black  Rock  United  States 
Government  Canal  Lock  at  Buffalo.  In  both  cases 
the  bottom  was  very  soft  and  the  water  deep  and 
long  heavy^  steel  sheet  piles  were  driven  to  form 
a  series  of  connected  cylinders  with  long  diam- 
eters filled  with  the  soft  excavated  material. 

A  similar  construction  was  also  used  in  the 
cofferdam  enclosing  the  river  side  of  the  excava- 
tion for  the  Municipal  Piers  at  43rd  street,  New 
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CHELSEA    COFFERDAJI    COLLAPSED    BY    HEAVY 
PRESSURE  ON  INNER  WALLS 

York,  illustrated  on  page  198.  In 
all  the  cases  mentioned  the  con- 
struction was  massive  and  expen- 
sive but  efficient,  the  intake  being 
so  small  that  it  was  easily  con- 
trolled by  the  pumping  plant  in- 
stalled. 

High  cofferdams  with  short 
sides  may  have  their  bracing  con- 
structed complete  on  shore, 
launched,  floated  to  position  and 
sunk  to  form  a  guide  on  the  ex- 
terior of  which  sheeting  is  placed 
or  sheet  piles  are  driven  to  enclose 
the  framework  and  take  bearing 
against  it,  or  if  the  cofferdam  is 
not  too  large,  the  piles  may  be 
driven  and  the  assembled  bracing 
placed  inside  by  derricks  before 
the  cofferdam  is  unwatered.  This 
method  provides  for  the  efficient 
construction  and  proper  placing  of 
interior  framework  below  water 
level  and  enables  the  cofferdam  to  be  unwatered 
without   hesitation   as   soon   as   it   is   completed. 

FLOATING  AND   DETACHABLE   COFFERDAMS 

For  bridge  piers,  especially  those  that  are  built 
on  foundation  piles  cut  off  below  water  level, 
floating  cofferdams  are  sometimes  provided  in 
which  construction  is  carried  on  and  the  structure 
sunk  to  final  bearing  within  the  cofferdam  after 
which  the  cofferdam  is  detached  and  may  be  used 
again  for  similar  structures  in  the  same  series. 
Such  a  cofferdam  is  also  called  a  floating  caisson 
and  usually  consists  of  vertical  side  panels  with 
timber  frames  and  heavy  flanges  bolted  or  hooked 
together  with  gaskets  at  the  corners  and  bolted 
or  hooked  to  a  solid,  watertight  bottom  that  re- 
mains permanently  in  place  supporting  the  pier 
above  it  when  the  sides  are  detached  and  floated 
away. 

Formerly  the  bottoms  were  made  of  timber,  but 
recently  considerable  economy  and  other  advan- 
tages were  attained  by  J.  W.  Rollins,  Jr.,  who 
has  done  important  work,  for  which  he  built  a 
reinforced  concrete  bottom  to  which  were  at- 
tached with  gasket  bearings  the  detachable 
wooden  sides  thus  saving  the  cost  of  constructing 


a  temporary  wooden  bottom  and 
eliminating  all  wood  from  the  pier 
construction. 

Somewhat  similar  to  the  float- 
ing cofferdams  are  detachable  cof- 
ferdams, frequently  used  in  the 
construction  of  foundation  piers 
for  very  tall  buildings  where  the 
excavation  is  not  completed  at  the 
time  the  piers  are  built  and  the 
cofferdams  attached  to  the  tops  of 
the  piers  are  carried  above  the 
temporary  surface  ol  the  ground 
to  exclude  earth  and  water  and 
permit  the  framework  to  be  con- 
structed on  the  piers  simultane- 
ously with  the  completion  of  the 
general    excavation    as    has    been 


DOUBLE- WALL    CHELSEA    COFFERDAM    BEFORE    UN- 
AVATERING  WAS  COMMENCED 

done  with  the  Woolworth  building  and  other  of- 
fice buildings  in  Xew  York. 

These  cofferdams  usually  are  sectional  with 
steel  panels  that  can  be  separated  or  moved 
at  pleasure,  or  when  of  small  dimensions, 
are  often  riveted  steel  cylinders.  Similar  coffer- 
dams are  also  attached  to  pneumatic  caissons  to 
permit  working  on  top  of  them  or  to  serve  for 
forms  for  concrete  piers  on  land  or  water  or  for 
both  purposes  and  are  usually  detached  after  the 
structure  is  finished.  '  In  large  bridge  piers  the 
cofferdams  are  frequently  confused  with  the  cais- 
suns  themselves  and  are  even  built  structurally 
continuous  with  them  and  may  be  considered  or 
referred  to  as  either  caissons  or  cofferdams. 

Where  they  are  built  to  considerable  height  as 
in  the  piers  for  the  East  River  bridge  at  New 
York  that  were  sunk  to  a  depth  of  more  than  100 
feet  below  water  level,  the  cofferdams  were  of 
massive  wooden  construction  heavily  braced  with 
many  tiers  of  cross  timbers  and  sometimes  with 
horizontal  trusses.  The  thickness  of  the  walls 
varied  from  12  inches  at  the  bottom  to  3  inches  at 
the  top,  and  the  upper  tiers  of  the  cofferdams 
were  generally  made  detachable  while  the  lower 
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tiers  were  made  permanent  and  remained  fixed  in 
position  when  the  structure  was  completed. 

CRIB    COFFEEX>AMS 

When  cofferdams  have  to  be  built  in  very  swilt 
water,  or  if  the  water  is  deep,  or  the  bottom  has 
an  irregular  surface,  or  is  strewn  with  boulders, 
the  construction  of  a  cofferdam  is  ver}-  difficult, 
particularly  if  there  is  little  or  no  earth  available 
and  in  such  case  crib  cofferdams  are  commonly 
used. 

These  consist  simply  of  a  rectangular  frame- 
Work  built  up  of  round  or  square  timber  laid  to- 
gether cob  house  fashion,  and  drift  bolted  at  in- 
tersections where  the  timbers  may  be  laid  with 
whole  face,  notch,  or  half-notch  bearings,  making 
open  or  solid  walls. 

The  lower  courses  are  carefully  cut  to  conform 
to  a  profile  of  the  bottom  as  determined  by  care- 
ful soundings,  and  the  cribs  are  either  built  com- 
plete on  shore  of  small  enough  dimensions  and 
swung  to  position  by  derricks  or  are  partly  built, 
launched  and  completed  while  floating. 

In  either  case  they  are  provided  with  interior 
compartments,  two  or  more  of  which  are  floored 
to  retain  stone  ballast  which  is  filled  in  as  they 
sink,  care  being  taken  to  maintain  them  in  posi- 
tion end  to  end  and  thus  form  the  skeleton  of  the 
cofferdam.    The  cofferdam  is  completed  by  filling 
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the  cribs  with  earth  or  stone  and  usually  deposit- 
ing an  embankment  of  earth  or  puddle  or  rip-rap 
or  both  on  the  upper  side  and  if  sufficient  puddle 
clay  is  not  available  by  sheeting  the  upper  side 
with  vertical  planks,  spiked  or  bolted  to  the  crib 
under  water  by  divers  after  the  planks,  which  are 
often  cut  to  chisel  edge  at  the  bottom,  are  driven 
hard  to  broom  up  against  the  surface  of  the  rock 
and  make  a  fairly  tight  joint  there. 

Additional  tightness  is  also  secured  often  by  the 
use  of  an  apron  or  heavy  canvas  6  or  8  feet  wide, 
one  edge  of  which  is  securely  nailed  to  the  crib  on 
a  horizontal  line  just  above  the  bottom  and  the 
remainder  of  the  canvas  spread  flat  on  the  bottom 
and  covered  with  clay  or  earth. 

Cribs  can  have  any  required  dimensions  that  are 
convenient  and  are  generally  from  10  to  20  feet 
wide  and  from  10  to  40  or  50  feet  in  length.  Ordi- 
narily they  are  not  more  than  30  feet  in  height. 
If  the  bottom  is  smooth  and  regular,  either  hori- 
zontal or  inclined,  and  the  current  is  heavy,  it  may 
be  necessary  to  anchor  the  cribs  in  position,  which 
is  sometimes  done  by  drilling  holes  in  the  surface 
of  the  rock  with  submerged  drills  and  setting  in 
them  heavy  vertical  steel  dowel  pins  that  project 
above  the  surface  of  the  rock  to  engage  the  crib 
work.  

Derby-Shelton  Bridge 

'The  new  bridge  across  the  Housatonic  river, 
between  Derby  and  Shelton,  was  built  by  the  Con- 
necticut State  Highway  Department  to  replace  an 
old  structure  with  50-foot  plate  girder  arch  spans 
that  had  become  inadequate  for  the  increasing 
traffic. 

Steel  sheet  pile  cofferdams  were  constructed  ad- 
jacent to  the  old  piers  and  in  them  excavations 
were  carried  down  to  a  gravel  stratum  on  which 
there  were  built  the  new  concrete  piers. 

Between  each  pair  of  piers  were  driven  five 
trans\erse  bents  of  pile  trestles  that  were  capped 
about  10  feet  above  the  spring  line,  where  they 
supported  longitudinal  timbers  carrying  vertical 
and  inclined  posts  supporting  wooden  arch  ribs 
that  extended  beyond  the  ends  of  the  falsework 
l)ents,  to  the  pier  coping,  the  projecting  sections 
l)eing  carried  by  blocking  on  steeply  inclined 
chord  pieces,  resting  at  the  lower  ends  on  the  caps 
ijf  bents  seated  on  the  footings  of  the  piers  and 
at  the  upper  end  seated  on  the  inclined  end  of  the 
longitudinal  timbers  to  which  they  were  scabbed, 
'j^he  transverse  pile  caps  were  double  with  pairs 
of  folding  wedges  inserted  between  the  upper  and 
lower  tiers,  thus  providing  an  adjustment  to  strike 
the  centers  after  the  arch  was  completed. 

rrhe  arch  rings,  which  were  continuous  cylin- 
drical segments,  were  for  convenience  built  in 
successive  longitudinal  halves,  the  falsework  be- 
ing shifted  from  the  fir.st  to  the  second  after  the 
completion  of  the  former. 

rrhe  aggregate  was  delivered  over  a  service 
track  to  a  wooden  hoisting  tower  located  near 
the  center  of  the  bridge  and  from  it  the  concrete 
was  spouted  to  position  through  steel  chutes  sus- 
[)ended  by  light  manila  tackles  from  steel  cables 
attached  to  the  tower  and  supported  interme- 
diately when  necessary  on  moveable  A-frames. 
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,The  arches  were  bonded  to  the  piers  by  rein- 
forcement rods  projecting  from  the  skewback  to 
the  arch  curve.  Vertical  reinforcement  imbedded 
in  the  arch  ring  projected  above  it  to  bond  with 
the  reinforcement  in  the  spandrel  walls,  and  hori- 
zontal transverse  anchor  rods  were  also  imbedded 
in  the  arch  ring  near  the  center  line  and  projected 
from  it  to  bond  the  first  section  of  the  arch  to  the 
second.  During  the  removal  of  the  old  bridge  and 
the  construction  of  the  new  one  traffic  was  main- 
tained on  an  adjacent  pile  trestle  by-pass.  The 
new  bridge  was  built  by  the  Arthur  McMullen 
Co.,  of  New  York. 

A  view  of  this  bridge  under  construction  is 
shown  on  the  front  cover  of  this  issue. 


Imhoff  Tank  Patents 

Patents  for  the  Imhoff  sewage  treatment  tank 
were  originally  taken  out  by  Dr.  Carl  Imhoff 
about  eleven  3'ears  ago,  during  most  of  which 
time  the  Pacific  Flush  Tank  Co.  has  acted  as  com- 
mercial representative  for  Dr.  Imhoff  in  the 
United  States  and  Canada,  ^^'hen  the  United 
States  entered  the  war,  Dr.  Imhoff  became  an 
alien  enemy  and  the  Federal  Trade  Commission 
permitted  this  company  to  continue  to  license 
towns  in  behalf  of  the  United  States  government. 
On  ]\Iarch  1,  1919,  the  alien  property  custodian, 
acting  under  the  provisions  of  the  Trading  with 
the  Enemy  Act.  siezed  the  Imhoff  patents  and 
sold  them  to  the  Chemical  Foundation,  Inc., 
which  will  continue  for  the  life  of  the  Imhoff 
sewage  tank  patent  to  issue  licenses  for  the  use 
of  Imhoff  tanks,  through  the  Pacific  Flush  Tank 
Co.  as  its  agent,  the  patents,  therefore,  now  being 
owned  entirely  by  American  interests.  The  royal- 
ties will  be  the  same  as  before,  varying  from  $10 
for  a  population  of  100,  to  $430  for  a  population 
of  10,000  and  up  to  $15,000  for  a  population  of 
2,000,000. 


Newark's  Garbage  Piggery  Bankrupt 

.Some  months  ago  we  published  the  information 
that  Newark,  N.  J.,  had  contracted  with  a  private 
company  for  disposing  of  garbage  at  a  profit  to 
the  city,  this  company  having  agreed  to  purchase 
it  and  intending  to  use  it  for  the  raising  of  pigs. 
During  the  first  half  of  September  the  purchas- 
ing company,  the  National  Utilization  Co.,  noti- 
fied the  Department  of  Streets  and  Public  Im- 
provements that  it  would  have  to  discontinue 
operating  under  its  contract,  since  low  prices  for 
pork  had  forced  the  company  into  bankruptcy, 
having  been  compelled  to  buy  its  pigs  and  garb- 
age in  a  high  market  and  sell  them  in  a  lower  one. 
The  city  officials  hope  that  some  arrangement 
can  be  made  by  which  the  piggery  can  continue 
operation,  although  it  does  not  seem  probable 
•that  the  city  can  continue  to  receive  any  money 
for  the  garbage  but  will  probably  have  to  give 
it  to  the  company  or  its  successor. 


Municipal  Improvements  in  Pittsburgh 

The  director  of  public  works  of  Pittsburgh,  Pa., 
has  stated  that  on  September  I  more  than  $6,000,- 
000  worth  of  municipal  improvements  were  under 


way  and  bids  for  an  additional  million  dollars' 
worth  are  now  being  advertised.  The  work  con- 
sists of  street  improvement  and  playground  and 
sewer  construction  for  the  most  part.  The  larg- 
est item  is  $300,000  for  improving  Browns\ille 
a\enue.  The  Hazlewood  sewer  system  will  cost 
$80,000.  Two  viaducts  on  the  Boulevard  of  the 
Allies  are  other  large  pieces  of  work  included  in 
the  total. 


The  Bethlehem  Viaduct 

The  city  of  Bethlehem,  Pa.,  is  building  a  via- 
duct which  it  calls  a  hill-to-hill  bridge,  which  con- 
nects two  sections  of  the  city  that  are  divided 
by  a  deep  valley.  This  viaduct  is  said  to  be  the 
longest  structure  of  the  kind  in  the  state.  In- 
cluding four  ramps  connecting  with  intersecting 
streets,  it  will  be  1^  miles  long  and  have  a  total 
area  of  about  7  acres.  The  four  intersected  streets 
will  Connect  with  the  bridge  on  each  side,  giv- 
ing eight  entrances.  About  200,000  tons  of  con- 
crete, 1,700  tons  of  steel  reinforcing  and  400,000 
granite  paving  blocks  will  be  used  in  the  con- 
struction. The  cost  has  been  allocated  by  the 
public  service  commission  between  the  city,  the 
two  counties  concerned  and  the  railroad  inter- 
ests, the  citv  paving  about  $500,000,  the  railroads 
$oOO,000  and  each  of  the  counties  about  $(300,000, 
or  nearly  $2,500,000  total. 


St.  Louis'  Municipal  Exhibit 

A  municipal  exhibit  is  to  be  held  in  the  public 
library  of  St.  Louis  from  October  1  to  November 
15,  at  which  will  be  shown  the  work  and  methods 
of  work  of  the  various  departments  and  institu- 
tions of  the  city.  This  exhibit  is,  we  believe,  be- 
ing gotten  up  by  the  Municipal  Reference  Library 
as  a  part  of  its  service  of  education  of  the  citizens. 


The  Federal  Power  Commission  has  issued  a 
permit  to  the  Utah  Power  &  Light  Co.  for  about 
21,500  h.  p.  development  on  the  Bear  River  in 
Southeastern  Idaho.  A  permit  has  also  been  is- 
sued to  the  Roanoke  River  Development  Co., 
Richmond,  Va.,  for  the  construction  of  a  high 
dam  across  the  Roanoke  river  at  Beggs  Island, 
Clarksville,  Va.,  and  a  power  house  with  a  pri- 
mary development  of  about  10,000  h.  p.  for  gen- 
eral utility  and  industrial  purposes. 


The  city  of  Chicago  has  received  a  permit  from 
the  War  Department  for  the  extension  of  the 
shore  line  of  Grant  Park  300  feet  into  Lake  Mich- 
igan, permitting  the  construction  of  a  boulevard 
from  the  Field  Museum  to  Jackson  Park.  The 
work  will  be  executed  under  the  direction  of  the 
South  Park  Commission  that  is  now  making 
plans  for  a  200  x  600-foot  pier  and  breakwaters 
and  other  structures. 


A  joint  commission  of  five  men  from  the  L^nited 
States  and  five  from  Canada  has  been  appointed 
for  the  bridge  and  tunnel  across  the  Niagara  river 
at  Buffalo,  the  congressional  bill  for  which  is  now 
pending. 


October  1,  1921 
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Engineers  in  Public  Health  Service 

Up  to  a  few  years  ago  it  was  generally  held 
that  all  matters  connected  with  the  public  health 
should  be  in  charge  of  a  physician  and  among 
such  matters  were  included  sewerage,  collecting 
and  disposing  of  garbage  and  other  matters  which 
have  since  been  taken  out  of  the  hands  of  local 
health  departments.  In  some  cities  inspection  of 
house  plumbing  is  still  left  in  the  hands  of  the 
health  deparfjient.  but  the  number  of  these  is 
rapidly  decreasing. 

There  still  remains,  howexer.  considerable  of 
an  engineering  feature  to  the  work  of  health  de- 
partments, whether  local,  state  or  national.  So 
true  is  this,  that  health  officers  who  serve  as  the 
executives  of  health  boards  or  departments  now 
receive  their  training,  where  any  special  training 


for  this  service  is  obtained,  in  engineering  schools 
rather  than  in  medical  colleges. 

Another  indication  of  this  is  the  great  and  in- 
creasing importance  assumed  by  engineers  in  the 
work  of  the  United  States  Public  Health  Service. 
As  noted  on  another  page  of  this  issue,  during  the 
past  eight  years  the  number  of  sanitary  engineers 
connected  with  the  department  have  increased 
from  none  to  27  and  a  bill  is  now  before  Congress 
to  commission  the  engineers  and  place  them  on 
the  same  standing  as  the  medical  officers  of  the 
service. 

One  reason  for  this  prominence  of  engineers  in 
health  service  is  that  the  chief  duty  of  a  public 
health  board  is  in  general  that  of  the  prevention  of 
disease  while,  in  spite  of  much  that  has  been  writ- 
ten and  said  to  the  contrary,  the  medical  profes- 
sion still  confines  itself  largely  to  cure  rather  than 
to  prevention.  Another  reason  is  that  prevention 
includes  a  considerable  amount  of  engineering 
work  such  as  the  construction  of  sewers,  purifica- 
tion of  water,  drainage  of  lands,  etc. 

It  would  seem  as  though  an  ideal  arrangement 
would  be  a  still  further  divorcing  of  the  medical 
and  the  engineering  features  of  health  work,  leav- 
ing to  the  health  officials  only  the  determination 
of  when  and  to  what  extent  the  health  of  a  com- 
munity calls  for  sewerage,  water  purification, 
mosquito  extermination  by  drainage,  etc.,  and  pro- 
viding that  other  departments  carry  out  the  engi- 
neering features  necessary  to  produce  these  re- 
sults. 

It  is  exceptional  that  a  physician  is  so  consti- 
tuted mentally  as  to  be  able  to  properly  direct 
engineering  work  or  other  operations  involving 
the  direction  of  workmen  and  use  of  materials, 
which  is  so  entirely  foreign  to  the  duties  of  either 
the  ordinary  practitioner  or  the  specialist  in  medi- 
cine. It  would  seem  more  logical  therefore  to  en- 
tirely remove  from  the  Public  Health  Service, 
which  probably  will  always  retain  medical  men  at 
its  head  and  in  the  highest  official  positions,  the 
carrying  out  of  any  work  calling  for  engineers, 
and  to  place  this  work  in  charge  of  a  bureau  which 
is  properly  officered  and  organized  for  carrying 
out  such  work. 

However,  if  engineers  are  to  be  connected  with 
the  service,  it  is  greatly  to  be  hoped  that  the  bill 
now  before  Congress  will  pass,  giving  them  an 
equal  standing  with  the  medical  officers  and  thus 
attracting  to  the  service  a  high  grade  of  men  such 
as  the  country  should  employ  for  one  of  the  most 
important  duties  that  any  federal  employees  are 
called  upon  to  perform. 


Public  Works  as  Temporary  Solution  of 

Unemployment 

A  number  of  state  officials  and  others  througti- 
out  the  country  are  advocating  the  extension  of 
road  work  in  order  to  give  employment  to  the 
large  numljer  of  unemployed  labor  throughout  the 
country,  and  some  cities  and  states  are  doing 
more  or  less  along  this  line.  For  instance,  in 
Bridgeport,  Conn,,  there  are  said  to  be  about  30,- 
000  unemployed  because  of  the  closing  down  of 
plants   called   into   existence  by   war   necessities 
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and  the  city  is  endeavoring  to  give  employment 
to  as  many  as  possible  of  these  by  doing  street 
grading  in  outlying  sections,  where  it  is  not  prob- 
able that  paving  will  be  carried  out  for  some  time 
to  ..come  and  where  consequenth'  the  grading 
might  have  been  postponed  for  some  months  or 
}ears  under  other  conditions. 

A  few  days  ago  we  received  from  R.  C.  Alar- 
shall,  Jr.,  general  manager  of  the  Associated  Gen- 
eral Contractors,  ;and  who  has  been  appointed  by 
President  Harding  as  a  member  of  the  Conference 
on  Unemployment,  a  request  for  suggestions  as  to 
possible  solutions  of  that  problem.  In  response 
we  submitted  the  following,  and  recommend  it  to 
the  consideration  of  all  state  highway  officials  and 
others  in  charge  of  public  works: 

So  far  as  miempioyment  in  connection  with  public  works 
is  concerned,  it  seems  to  us  that  the  fundamental  reason,  or 
at  least  one  of  the  principal  fundamental  reasons  for  such 
unemployment  is  the  feeling  which  persists  quite  generally 
among  officials  and  taxpayers  that  manufacturers  of  and 
dealers  in  materials  used  in  such  works  are  attempting  to 
keep  prices  at  a  level  that  is  not  justified  by  present  con- 
ditions and  those  of  the  immediate  future,  and  those  in 
charge  of  public  works  are  holding  off  in  the  belief  that 
prices  will  be  materially  reduced  either  this  year  or  next, 
or  else  because  they  feel  that,  whether  or  not  such  early 
reduction  is  probable,  they  cannot  afford  to  undertake  any 
large  amount  of  work  at  existing  prices. 

Undoubtedly  skilled  labor  is  partly  responsible  for  this 
in  that  it  is  endeavoring  not  only  to  retain  present  wages, 
but  in  a.  number  of  cases  to  increase  them,  and  in  some 
trades  increases  have  acttially  been  granted  within  the  past 
month.  There  is  a  general  feeling,  however,  that  manufac- 
turers and  other  employers  of  skilled  labor  are  as  much  to 
blame  as  labor  itself  for  the  failure  to  lower  prices  of 
materials. 

If  the  above  opinion  is  approximately  correct,  it  would 
seem  as  though  the  ultimate  solution  of  the  unemployment 
problem  must  involve  the  securing  of  concerted  action  by 
both  employers  and  employees  whereby  wages  and  profits 
will  be  reduced  and  business  brought  back  more  quickly  to 
approximately  a  pre-war  basis. 

This  will  probably  take  time,  however,  and  there  is  need 
for  immediate  action.  We  can  think  of  no  way  in  which 
employment  can  be  offered  on  a  large  scale  more  promptly 
than  by  the  construction  of  public  works  by  cities,  counties 
and  states,  and  especially  such  classes  of  work  as  call  for 
large  amount  of  hand  labor.  A  suggestion  is  offered  by  the 
action  of  Bridgeport.  Conn.,  where,  in  view  of  an  estimated 
number  of  30.000  unemployed,  many  of  them  semi-skilled 
men,  the  city  is  performing  as  much  street  grading  as  pos- 
sible, using  pick  and  shovel  for  this  work  to  a  large  ex- 
tent. Other  cities  might  proceed  to  the  carrying  out  of 
street  opening  plans  by  grading  streets  which  they  do  not 
yet  feel  able  to  pave,  and  county  and  state  highway  depart- 
ments might  similarly  put  under  w-ay.  a  considerable  amount 
of  road  grading,  although  it  may  be  months  or  possibly 
years  before  all  of  these  roads  will  be  surfaced.  Many  of 
the  states  have  abundant  funds  for  employing  large  num- 
bers of  men  on  road  work,  but  have  postponed  such  work 
because  of  the  high  cost  of  materials. 

P.\SS    .\    FEDER.VL    ROAD    BILL    AT   OXCE 

Other  action  which  could  be  taken  at  once,  and  should  be 
taken  at  once  for  other  reasons  as  well  as  this,  is  the  pass- 
ing by  Congress  of  a  road  bill  which  will  provide  for  con- 
tinued federal  aid  to  states  in  road  construction.  Until  such 
a  bill  has  been  passed  the  states  cannot  know  how  much 
money  to  count  on  next  year  or  after  their  present  allot- 
ments have  been  used  up,  and  will  therefore  be  unable  to 
make  any  plans  tor  the  future.  Also,  some  of  them  whose 
funds  are  running  low  may  not  wish  to  completely  exhaust 
these  until  they  learn  whether  and  how  much  federal  aid 
will  be  granted  them  next  year. 

During  the  past  few  weeks  a  concerted  effort  has  been 
made  to  persuade  state  and  county  highway  officials  to  com- 
plete plans  for  beginning  next  year's  highway  work  early 
in  the   spring,  letting  contracts  during  the   fall  or   winter. 


This  campaign  also  must  fail  to  a  large  extent  unless  defi- 
nite action  is  taken  very  soon  by  Congress  concerning  the 
federal  road  bill. 

With  the  passing  of  such  a  bill  and  an  assurance  to  the 
states  of  continued  aid  from  the  federal  government,  it 
would  seem  to  be  perfectly  practicable  for  them  to  com- 
plete at  once  a  tentative  program  of  road  construction  and 
begin  immediately  thereafter  the  preliminary  grading  of  the 
roads  selected  for  early  construction ;  which  grading  can, 
oyer  a  large  part  of  the  country,  be  continued  through  the 
winter,  with  the  exception  of  a  few  weeks  of  severe  weather 
in  the  northern  states.  In  addition  to  grading,  the  opening 
of  gravel  and  sand  pits  and  stone  quarries  and  the  crushing 
of  the  stone  and  distribution  of  these  various  materials 
along  the  highways  for  next  year's  use  could  proceed  during 
the  fall  and  most  of  the  winter,  and  thus  employment  be 
given  to  considerable  numbers  of  unskilled  and  semi-skilled 
men  in  all  sections  of  the  country. 


Award  of  Costs  to  Municipality 

In  New  Jersey,  at  least,  it  has  not  been  the 
practice  to  award  costs  to  a  citj-  when  a  decision 
in  its  favor  is  rendered  in  the  case  of  a  suit 
brought  against  it,  although  costs  are  frequently 
awarded  to  private  parties  under  similar  condi- 
tions. Recently  the  Jersey  City  Water  Co. 
brought  suit  against  Jersey  City  to  recover  $500,- 
000  withheld  by  the  city  under  the  terms  of  a 
contract  for  water  supplied.  Following  a  de- 
cision of  the  court  .in  .favor  of  the  city,  the 
corporation  counsel  asked  the  court  to  allow  a 
counsel  fee  and  Vice-Chancellor  Lewis  awarded 
the  city  $3,000.  This  money  is  to  go,  we  under- 
stand, to  the  city  treasur}^  and  not  to  the  corpo- 
ration counsel  or  other  legal  consultant  of  the 
city,  and  the  object  in  asking  for  it  was  chiefly  to 
warn  corporations  that  if  they  brought  unjusti- 
fiable suits  against  the  city  they  would  be  com- 
pelled to  pay  for  doing  so. 


Water    Works   Finances, 
Labor  and  Meter  Rates 


Tabulation  of  supplementary  data  from 
cities  in  all  parts  of  the  country  relative  to 
meter  rates,  labor,  operating  costs  and  the 
financial  difficulties  of  present  conditions. 


In  our  issue  of  June  4  of  this  year  we  published 
a  table  giving  data  furnished  by  several  hundred 
water  works  superintendents  in  reply  to  a  ques- 
tionnaire sent  by  us.  A  number  of  replies  arrived 
too  late  for  that  issue  and  belated  ones  continued 
to  reach  us  up  to  the  middle  of  September ;  but  we 
assume  that  they  are  now  all  in,  and  are  publish- 
ing this  week  a  supplementary  table  giving  these 
later  replies. 

In  the  Tune  18  issue  we  gave  a  summary  of  that 
part  of  these  data  referring  to  the  methods  em- 
ployed by  the  several  departments  and  companies 
in  meeting  cost  increases.  Further  information 
on  this  point  will  be  found  in  these  supplementary 
data ;  and  these  and  other  features  we  expect  to 
review  in  a  subsequent  issue. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles'and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  vdll  send  us  their  solutions  for  publication  also ;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


How  to  Drive  Small 
Earth  Tunnels — IF 


Use  of  poling  boards  and  bulkheads.     En- 
larging cross  section.     Shield  method,  air 
lock,  lining,  ventilating. 


Small  headings  about  6  feet  wide  and  high  can 
be  driven  through  very  treacherous  material  like 
fine,  loose,  dry  sand. or  gravel  with  ordinary  meth- 
ods and  timbering,  supplemented  by  the  use  of 
poling  boards.  These  are  generall}'  short  pieces 
of  narrow  2-inch  planks,  that  are  driven  horizon- 
tally as  far  as  possible  into  the  earth  ui  advance 
of  the  excavation. 

For  the  roof  of  the  tunnel,  they  are  drixen  over 
the  top  of  the  last  timber  cap  that  is  set  and  are 
inclined  upward  very  slightly  and  are  hammered 
or  jacked  forward  as  fast  as  the  excavation  pro- 
gresses so  as  to  penetrate  a  little  beyond  the  ex- 
cavation and  seal  fhe  latter  as  much  as  possible. 
They  are  usually  made  a  little  longer  than  the  dis- 
tance between  the  bents,  and  the  forward  end  is 
supported  on  the  top  of  the  next  bent  above  a 
second  series  of  poling  boards  that  is  started  next 
to  the  cap  timber  and  driven  between  it  and  the 
preceding  set  of  poling  boards  so  that  the  latter 
always  resemble  successive  courses  of  overlap- 
ping shingles. 

SIDE    BOARDS 

When  the  ground  is  very  bad  there  is  a  ten- 
dency for  the  vertical  sides  of  the  drift  to  fall  in- 
ward, and  poling  boards,  similar  to  those  in  the 
roof  can  be  driven  on  the  exterior  of  the  vertical 
posts.  Often,  however,  horizontal  longitudinal 
side  boards  can  be  successively  set  outside  the 
posts  without  driving,  breaking  joints  on  post 
centers,  as  excavation  proceeds.  In  either  case 
it  may  be  necessary  to  brace  apart  the  bottoms  of 
the  vertical  posts  by  horizontal  struts  at  or  below 
the  floor  level. 

This  precaution  serves  to  resist  unbalanced  hor- 
izontal pressure  on  the  sides  of  the  tunnel,  that  in 
some  cases  becomes  very  heavy,  as  for  instance  in 
small  headings  drifted  through  blue  clay  under 
Boston  harbor,  where  the  material  swelled  by  ex- 
posure to  the  atmosphere  and  exerted  a  pressure 
so  heavy  as  to  force  the  longitudinal  timbers  Ys. 
mch  into  the  faces  of  the  vertical  posts  that  they 
separated. 

•Part    I— Preliminaries,    comparative    trenchiiiff-   and    back- 


BULKHEADS 

If  the  soil  is  very  loose  or  unstable  or  if  there 
is  a  heavy  flow  of  ground  water  in  the  stratum  ex- 
cavated, it  may  be  necessary  to  reduce  the  e.x- 
posed  surface  of  the  heading  to  the  minimum, 
which  can  be  done  by  the  use  of  transverse  bulk- 
heads consisting  of  horizontal  transverse  boards 
set,  from  bottom  up,  across  the  heading  against 
the  vertical  or  offset  stakes  and  braced  back  to 
the  assembled  timbering  by  horizontal  and  in- 
clined struts.  The  boards  can  then  be  removed 
one  at  a  time  from  the  top  down,  allowing  the 
miners  to  withdraw  small  quantities  of  unstable 
earth  or  sand  from  under  the  ends  of  the  roof 
boards,  allowing  the  latter  and  the  side  boards, 
from  the  top  down,  to  be  advanced  to  correspond 
with  the  excavation  and  gradually  working  down 
with  the  latter  from  the  roof  to  the  floor  of  the 
tunnel. 

Sometimes  there  is  so  much  ground  water  or 
the  soil  runs  so  easily  that  it  is  also  necessary  to 
keep  on  hand  a  quantity  of  hay,  straw  or  its 
equivalent  to  force  through  any  cracks  or  cavities 
that  may  appear. 

ENL.XRGING  THK  CROSS  SECTION 

It  it  is  necessary  to  give  the  tunnel  greater 
width  than  that  of  the  original  drift  it  can  be 
(lone  by  widening  the  latter  on  (jne  or  both  ends. 
If  the  ground  is  good  this  can  be  done  without 
interfering  with  the  original  roof  boards  or  tim- 
bering and  additional  posts  and  caps  can  be  set 
as  required  to  support  the  roof  extensions.  With 
loose  ground  it  may  be  necessary  to  excavate 
under  the  protection  of  poling  boards,  driven  as 
described  for  the  roof  except  that  in  this  case  the 
boards  will  ha\e  to  be  supported  on  beams  paral- 
lel with  the  tunnel  axis. 

In  tunnels  more  than  10  to  12  feet  wide,  such 
excavation  is  usually  accomplished  by  standard 
methods  known  as  the  crown  bar  methods,  sub- 
ject to  modifications,  and  should  be  handled  bv 
experienced  miners.  Where  the  width  or  height 
of  the  tunnel  is  greater  than  can  advantageously 
be  exca\ated  in  a  single  oi)eration  it  is  frequently 
advantageous  to  excavate  earth  in  a  narrow  trans- 
verse segment  and  install  timbering  to  support 
the  entire  roof  and  afterwards  continue  the  exca- 
vation to  the  bottom  of  the  tunnel  floor,  replacing 
the  vertical  posts  with  longer  ones  or  underpin- 
ning or  blocking  them  as  the  work  progresses. 
When  drifts  on  both  sides  are  carried  down  to 
the  full  depth  of  the  tunnel  excavation  and  are 
connected  by  transverse  excavation  close  to  the 
roof,  the  earth  subsequently  excavated  between 
the  longitudinal  side  drifts  is  called  the  dumpling. 
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and   is   handled   much   more   easily   and   rapidly 
than  that  excavated  in  the  drifts. 

SHIELD   METHODS 

A  long  tunnel  in  very  loose,  treacherous 
ground,  especially  if  it  is  to  be  provided  with  a 
permanent  iron,  steel,  or  brick  lining,  may  often 
be  advantageously  excavated  by  the  shield  meth- 
od, which  generally,  although  not  necessarily,  in- 
volves a  circular  cross  section.  In  this  case  the 
shield  consists  of  a  riveted  steel  cylinder  with  a 
diameter  just  sufficient  to  give  clearance  over  the, 
outside  of  the  finished  permanent  lining  and  of  a 
length  usually  somewhat  longer  than  its  diam- 
eter. The  forward  end  of  the  shield  is  usually 
reinforced  by  stiffening  plates  and  braces  on  the 
cylindrical  cutting  edge.  The  whole  forward  end 
may  be  closed  by  a  vertical  transverse  diaphragm 
having  openings  in  it  that  can  be  closed  by  mov- 
able doors. 

A  rigid  annular  framework  in  the  rear  of  the 
shield  provides  support  for  a  number  of  circum- 
ferential horizontal  hydraulic  jacks  that  can  be 
made  to  react  against  the  forward  end  of  the  fin- 
ished lining,  which  must  always  project  a  short 
distance  inside  the  rear  end  or  tail  of  the  shield. 
The  shield  being  put  in  position  concentric  with 
the  axis  of  the  tunnel  is  advanced  by  operating 
the  hydraulic  jacks  simultaneously  with  or  im- 
mediately subsequent  to  excavation  through  the 
openings  in  the  forward  end. 

As  fast  as  the  shiel-d  advances  a  distance  equal 
to  the  length  of  one  section  in  the  segmental  tun- 
nel lining,  the  latter  is  assembled  in  place  inside 
the  tail  of  the  shield,  the  jacks  replaced  with  bear- 
ings against  the  completed  lining,  and  operations 
repeated,  thus  enabling  the  workmen  to  be  always 
completely  protected  above,  in  front  and  on  the 
sides  and  bottom  of  the  headings  by  the  movable 
steel  shield  telescoped  over  the  forward  ends  of 
the  lining. 

The  shield  method  is  used  for  the  excavation  of 
tunnels  of  all  diameters  from  the  smallest  to  the 
largest,  and  is  particularly  advantageous  in  very 
wet,  soft  ground,  being  almost  always  used  for 
subaqueous  tunneling  in  mud,  sand,  clay,  gravel 
or  the  like.  It  can  be  used  to  advantage  in  some 
loose,  dry  materials,  and  is  almost  indispensible 
where  there  is  a  great  flow  of  water  or  soft  ma- 
terial. In  such  cases  it  is  generally  accompanied 
by  pneumatic  pressure  which,  so  long  as  it  is 
properly  maintained,  excludes  the  water.  Shields 
are  sometimes  used  for  the  roof  alone,  but  in  that 
case  it  is  for  tunnels  of  considerable  width  and 
the  side  walls  are  usually  built  in  drifts  in  advance 
of  the  shield. 

AIR    LOCK 

In  order  to  apply  the  pneumatic  pressure  it  is 
necessary  to  install  an  efficient  air  compressor 
plant  with  a  reserve  machine,  and  to  provide  a 
substantial  bulkhead  and  air  lock  at  the  entrance 
of  the  tunnel.  The  bulkhead  must  be  strong 
enough  to  resist  heavy  unbalanced  pressure,  and 
be  sealed  airtight  to  the  permanent  lining  of  the 
tunnel.  The  air  lock  must  be  adapted  for  the 
transmission  of  all  men,  plant,  supplies  and  mate- 
rials needed  in  the  tunnel  and  for  exit  of  exca- 
vated material. 

Usually  the  air  lock  is  a  riveted  steel  cylinder 


about  6  feet  in  diameter  and  10  feet  or  more  in 
length,  with  an  airtight  door  at  each  end  open- 
ing away  from  the  heading  and  never  both  open 
simultaneously.  The  use  of  the  pneumatic  and 
shield  methods  combined  enables  tunnels  to  be 
driven  through  quicksand,  through  silt  and 
through  the  very  difficult  combination  of  gravel, 
boulders,  sand  and  water  where  the  work  could 
not  be  accomplished  by  any  other  method.  Pneu- 
matic tunneling  is,  of  course,  very  slow  and  costly 
and  requires  special  safeguards  in  case  of  acci- 
dent. It  should  be  used  only  under  the  direction 
of  experienced  men  and  often  may  be  dispensed 
with  during  a  large  portion  of  the  work  and  only 
applied  for  short  periods  or  distances  at  critical 
times. 

TUNNEL  LININGS 

For  circular  shield-driven  tunnels,  the  lining 
almost  always  consists  of  segmental  cast  iron 
plates  fastened  together  with  internal  flanges 
bolted  on  all  four  sides,  thus  forming  a  complete 
cylindrical  shell,  which  is  generally'  lined  with 
concrete  on  the  inside.  There  has  recently  been 
designed  and  used  an  equivalent  lining  made  of 
pre-cast  concrete  blocks,  which  can  be  manufac- 
tured at  the  tunnel  site,  saving  time  and  expense. 
Both  the  cast  iron  and  the  concrete  segments  are 
so  heavy  that  they  require  special  power  appli- 
ances for  assembling  them  in  a  tunnel,  even  one 
of  small  diameter.  In  some  cases  they  can  be 
replaced  by  much  lighter  and  cheaper  segments 
made  of  successive  short  wooden  planks  like  scarf 
boards,  cut  to  the  curve  and  spiked  together  with 
staggered  joints  so  as  to  make  a  continuous  struc- 
ture. 

Circular  tunnels  excavated  .with  or  without  a 
shield  may  also  be  sometimes  and  advantageous- 
ly lined  in  a  manner  similar  to  that  using  the  cast 
iron  segments,  with  pressed  steel  segmental 
plates  corresponding  to  the  cast  iron  plates,  but 
very  much  lighter.  These  plates  are  generally 
left  permanent  in  the  ground  and  are  then  also 
usuall}-  covered  with  an  interior  coating  of  con- 
crete, although  it  is  possible  that  in  some  cases 
they  might  be  removed  where  the  ground  is  ex- 
ceptionally strong. 

Where  tunnels  are  lined  with  concrete  only,  the 
latter  may  be  placed  in  any  convenient  type  of 
forms,  including  wooden  forms  built  by  the  con- 
tractor himself  and  knocked  down  or  advanced 
in  sections  according  to  circumstances.  There 
are,  however,  standard  forms  carefully  designed 
by  experts  and  usually  provided  with  adjustments 
and  movable  supports  so  that  they  can  be  easily 
stripped  and  moved  ahead  for  more  rapid  and 
economical  operation,  that  can  be  purchased  or 
rented  from  regular  makers.  These  are  especially 
valuable  for  long  tangents ;  on  curves  or  irregu- 
lar places,  wooden  forms  are  more  likely  to  be 
suitable. 

CONCRETING  LINING 

In  small  tunnels  great  difficulty  is  likely  to  be 
encountered  from  obstructions  caused  by  at- 
tempts to  deliver  concrete  in  buckets  or  dump 
cars  and  by  unloading  the  latter.  If  this  method 
is  unavoidable,  special  precautions  must  be  taken 
to  make  the  apparatus  very  compact  and  provide 
clearances  for  the  other  work  to   go  on   simul- 
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taneously.  As  the  amount  of  concrete  is  com- 
paratively small  and  the  cost  necessarily  high,  it 
is  most  generally  found  to  be  not  only  justifiable, 
but  almost  necessary  to  transport  and  deposit  the 
concrete  by  pneumatic  pressure,  which  can  con- 
vey it  many  hundreds  of  feet  through  pipes  from 
4  to  6  inches  in  diameter,  carrying  it  around 
curves  and  up  or  down  through  vertical  or  in- 
clined sections  of  pipe.  This  process  uses  a  con- 
siderable amount  of  compressed  air,  but  is  very 
convenient  and  efficient  if  properly  handled. 

LIGHTING  .\ND  VENTILATION 

Tunnels  are,  of  course,  lighted  by  electric  lamps 
and  electric  power  is  often  used  for  pumping, 
hauling  and  other  purposes,  including  drilling  if 
small  quantities  of  rock  happen  to  be  encoun- 
tered. Care  must  be  taken  to  keep  the  electric 
wires  out  of  the  way  and  when  there  is  any  dan- 
ger of  encountering  explosive  gases,  special  care 
must  be  taken  to  prevent  explosion  from  electric 
sparks. 

In  some  strata  quantities  of  poisonous  and  ex- 
plosive gases  are  encountered,  which  are  often 
colorless,  tasteless  and  odorless  and  are  therefore 
very  difficult  to  detect.  These  gases  are  usually 
heavier  than  air  and  settle  in  the  low  places, 
where  they  may  be  retained  for  a  long  time  and 
gradually  accumulate  and  sometimes  cause  very 
serious  or  fatal  explosions,  fires  or  suffocations. 
In  certain  proportions  the  gases  mixed  with  the 
air  are  harmless  and  in  other  proportions  are 
highly  explosive.  Tests  of  the  air  in  the  tunnel 
should  be  frequently  made  from  samples  which 
are  easily  collected  by  bringing  bottles  filled  with 
water  into  the  tunnel  and  emptying  them  in  vari- 
ous parts  and  then  sealing  them  and  delivering 
them  for  laborator\^  examination.  When  gas  is 
detected  it  must  be  removed  by  thorough  ven- 
tilation, which  is  best  accomplished  by  forcing 
large  quantities  of  compressed  air  into  the  head- 
ing and  pumping  out  air  from  the  rear  part  of  the 
tunnel. 


supply  for  several  years.  Test  wells  were  bored 
with  a  view  to  using  ground  water  but  this  was 
decided  against  and  after  negotiations  with  sev- 
eral companies  the  contract  above  referred  to  was 
arranged. 


New  Water  Supply  for  Glen  Ridge 

At  a  meeting  of  the  borough  council  of  Glen 
Ridge,  N.  J.,  on  September  13,  the  mayor  an- 
nounced that  arrangements  had  been  made  and  a 
contract  signed  for  obtaining  a  new  supply  of 
water  for  the  borough.  The  contract  had  been 
made  with  the  Butler  Water  Co.,  the  supply  to 
come  from  Apshewa  river,  a  tributary  of  the 
Pequannock  below  the  point  where  Newark  gets 
its  vyater.  The  company  had  previously  been 
obtaining  its  supply  from  the  East  Jersey  Water 
Co.  under  a  contract  which  expired  some  time 
ago.  It  is  reported  that  the  borough  will  pay  the 
water  company  $50  per  million  gallons  for  the 
water,  and  will  pay  the  city  of  Newark  $35  per 
million  gallons  for  transporting  it  across  that  city 
from  the  mains  of  the  Butler  Water  Co.,  and  in 
addition  will  pay  the  East  Jersey  Water  Co.  $15 
per  million  gallons  as  a  stand-by  charge  for  main- 
taining arrangements  for  serving  the  borough  in 
cases  of  emergency.  The  consumers  of  the  bor- 
ough will  be  charged  2><  cents  per  100  cubic  feet. 
Formerly  the  consumers  were  charged  2  cents. 

The  borough  has  been  seeking  to  obtain  a  new 


Proposed  Subway  and  Tunnel  for  Habana 

Cuba 

Plans  for  a  subway  system  and  tunnel  for  the 
city  of  Habana  have  been  approved  by.the  Cuban 
Railroad  Commission,  and  the  Cuba  North  & 
South  Railroad  Co.  has  been  organized  to  promote 
this  project.  A  representative  of  the  firm  of  engi- 
neers in  charge  (Sr.  Serafin  Sanchez  Covin,  No. 
62  Villegas  street  Habana),  holding  full  power  of 
attorney  to  act  for  the  Cuba  North  &  South  Rail- 
road Co.,  is  expected  to  go  to  New  York  in  Octo- 
ber or  November  to  arrange  for  the  necessary 
capital  and  invites  correspondence  regarding 
either  the  structural  or  the  investment  possibili- 
ties of  the  project. 


Protecting  Wood  Piles  from  Teredos 

Piles  driven  in  the  Pacific  ocean  at  Fort  Or- 
ford,  Ore.,  are  so  rapidly  injured  by  the  teredos 
that  they  had  to  be  replaced  on  the  average  of 
once  a  year,  therefore  about  125  fir  piles  about 
50  feet  long  that  were  driven  last  season  to  a 
penetration  of  about  20  feet  in  very  hard  clay  that 
required  previous  blasting  were  enclosed  below 
low  water  level  with  a  casing  of  14-gage  Armco 
corrugated  wrought  iron  cylinders,  24  inches  in 
diameter,  dipped  in  a  special  asphaltic  mixture. 
After  the  piles  were  driven  the  protecting  cylin- 
ders, riveted  together  at  the  site,  were  slipped 
over  the  tops  of  the  piles  and  driven  some  dis- 
tance into  the  bottom  by  8-inch  strokes  of  a 
6,650-pound  hammer,  after  which  the  annular 
space  between  the  pile  and  the  jacket  was  filled 
with  concrete. 


$10,000,000  Pipe  Line  to  Be  Constructed  in 

Mexico 

A  concession  has  been  granted  to  C.  E.  Yerby, 
Los  Angeles,  for  the  construction  of  a  $10,000,000 
pipe  line  to  follow  the  route  of  the  Puerto  rail- 
road from  Puerto,  Mexico,  on  the  gulf  coast,  to 
Salina  Cruz  on  the  Pacific  coast.  Work  will  be 
immediately  commenced  on  the  construction  of  a 
10-inch  line,  which  will  be  completed  about  two 
years  from  now  and  will  be  followed  by  other 
lines,  at  a  total  cost  of  about  ten  million  dollars. 
One  half  of  the  total  capacity  of  the  line  will  be 
operated  under  the  Mexican  Federal  legislation 
governing  common  carriers  and  the  remainder  of 
their  capacity  will  be  subject  to  contract  by  the 
operating  company.  By  the  use  of  this  line  the 
cost  of  oil  will  be  cheapened  for  consumers  in 
Mexico,  in  the  Pacific  states  oil  will  be  more  avail- 
able for  fuel  stations,  and  a  saving  of  11  days' 
time  will  be  made  in  the  transportation  of  oil 
across  Mexico  and  of  2,300  miles  in  the  distance 
required  for  its  transportation  through  the  Pan- 
ama Canal.  The  air  line  distance  between  the 
pipe  line  terminals  is  about  135  miles. 
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October— IOWA  SECTION  OF  THE 
iSvRICAN  WATER  WORKS  ASSO- 
r?lTU3N  SeN^nth  annual  meeting. 
Omaha  Neb.  Secretary.  Jack  J.  Hin- 
man.  Jr.ritkte  University.  Iowa  City. 

^*Ort  1-15— LYONS  FAIR  FOR  PRO- 
MOTioN  OF  INTERNATIONAL 

TRAnE       Lyons,    France.  „,„ 

Oct  3-7  -  AMERICAN  ELECTRIC 
RAILWAY       ASSOCIATION.       Atlantic 

*^Oct  ^'S-'?  -  SOCIETY  OF  INDUS- 
TRIAL ENGINEERS,  National  con- 
vention.    Springfield    Mass. 

Oct  8— BROOKLYN  ENGINEERS 
CLUB      Dinner.    Chamber  of  Commerce. 

Oct  1 1  - 14  —  INTERNATIONAL  AS- 
SOCiXtION  OF  FIRE  ENGINEER*-. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
Sil  Anslsy  Secretary,  James  J.  Mul- 
SLhey      Municipal     Building,     Denver, 

*^Oct  11-14—. AMERICAN  ASSOCIA- 
TION OF  PORT  AUTHORITIES.  An- 
nual meeting.  Seattle,  Wash.  Secre- 
tary, M.  P.  Fennell.  Jr..  57  Common  St.. 
Montreal.  Canada.  ,-,,^,c,ao 

Oct  12-14  — LEAGUE  OF  Iv.\NSAS 
MUNICIPALITIES.  Annual  conven- 
tion Lawrence,  Kans.  Secretary, 
John  G.  Stutz.  University  of  Kansas. 
Oct.  20-21  —  CITY  PAVING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia, 1317  Spruce  St.,  Philadel- 
phia.    H.  E.   Hopkins. 

Oct.  20-21— OHIO  ST.\TE  CONFER- 
ENCE ON  CITY  PL.^NNING.  Annual 
conference.  Columbus.  Ohio.  Secre- 
tary-treasurer —  Charlotte  Rumbold, 
Chamber  of  Commerce  Building. 
Cleveland.  „„,. 

Oct  24.28  —  .\JMERIC.\N  SOCIETl 
FOR  ■  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  Southern  Hotel, 
Baltimire.  Md.  Secretary.  Charles 
Carroll  Brown.  St.  Petersburg.  Fla. 

Oct  31-Nov.  5  — NEW  ENGL.A.ND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Buildlnp.  Boston.  Mass.  Secretary. 
James  F.  Morgan.  Devonshire  St.. 
Boston. 

Nov.  14-16— CITY  MAN.\GERS'  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr.,   Clarksburg.   W.   Va. 

Nov.  14-18  —  .VMERICAN  PL'BLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New  York   City. 

Nov  16-18  —  NATION.AL  MUNICI- 
PAL LEAGUE.  Chicag.D.  Secretary. 
H  W.  Dodd,  261  Broadway,  New  York 
city. 

Nov.  17— -A.MERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  Archi- 
tects and  Marine  Engineers.  New  York. 
Nov.  17-18— SOCIETY  OF  NAVAL 
ARCHITECTS  AND  MARINE  ENGI- 
NEERS     New  York. 

Dec,  22-23— KANSAS  ENGINEERING 
SOCIETY.      Hutchinson,   Kan. 


ONTARIO     TOWN     PLANNING     AND 
HOUSING    ASSOCIATION 

A  convention  of  the  Ontario  Town 
Planning  and  Housing  .Association  is 
planned  for  the  latter  part  of  October 
at  Massey  Hall.  Toronto,  at  which  a 
large  number  of  delegates  will  be  in 
attendance  from  all  parts  of  Ontario. 
.'\t  the  convention  it  is  expected  that  sev- 
eral experts  of  the  Chicago  City  Plan- 
ning Commission  will  deliver  addresses ; 
and  papers  will  be  read  by  Dr.  H.  L. 
Brittain  of  Toronto  and  G.  \V.  Mc- 
Laughlin of  Oshawa.  -Ml  problems 
which  afifect  growing  municipalities  will 
he  taken  up.  and  the  Dominion  and  Pro- 
vincial governments  asked  for  aid  in  the 
work. 


CANADIAN  HIGHWAY  ASSOCIATION 
In  order  to  encourage  the  promotion 
of  a  continuous  highway  across  the  Do- 
minion from  Cape  Scott  at  the  north- 
ern extremity  of  Vancouver  to  the  most 
easterly  extremity  of  Nova  Scotia,  the 
Canadian  Highway  Association  was 
formed  last  month.  John  L.  Beckwith 
was  elected  president ;  Lord  Byng,  Hon. 
Arthur  Meighen  and  Premier  Oliver 
asked  to  act  as  patrons ;  Samuel  Hill  of 
Seattle,  international  good  roads  enthu- 
siast, was  chosen  as  honorary  president ; 
and  F.  R.  McD.  Russell  of  Vancouver, 
Reeve  Sam  J.  Drake  of  Oak  Bay,  and 
Alderman  A.  E.  Todd  of  Victoria  made 
vice-presidents. 
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MEETING    OF    WORLD'S    ENGINEERS 

Delegates  from  various  engineering 
societies  in  England,  France  and  .-Vmer- 
ica  will  meet  at  the  Engineers'  Club, 
New  York  City,  on  the  evening  of 
October  10th  to  "establish  a  new  in- 
ternational contact  which  shall  promote 
concord  among  the  English-speaking 
countries,  advance  the  science  of  en- 
gineering and  work  along  conservative 
lines  for  the  establishment  of  interna- 
tional peace."  The  meeting  will  also 
celebrate  the  return  of  the  American 
engineers  who  went  abroad  to  confer 
the  John  Fritz  medal  upon  Sir  Robert 
Hadfield  of  London  and  Eugene 
Schneider  of  Paris.  Invitations  to  this 
meeting  have  been  extended  to  many 
men  prominent  in  public  life,  including 
Herbert  Hoover,  Viscount  Bryce  and 
Charles  E.  Hughes. 


INTERNATIONAL     ASSOCIATION      OF 

INDUSTRIAL    ACCIDENT    BOARDS 

AND    COMMISSIONS 

The  eighth  annual  meeting  of  the 
International  Association  of  Industrial 
.Accident  Boards  and  Commissions  was 
held  in  Chicago  on  September  19-23  at 
the  Hotel  La  Salle.  The  convention 
opened  at  two  o'clock  Monday  after- 
noon with  Charles  S.  Andrus,  presi- 
dent, as  chairman.  .Addresses  of  \yel- 
come  were  delivered,  and  the  subject 
".Administrative  Problems  Under  State 
Funds"  discussed.  On  Tuesday  morn- 
ing an  accident  prevention  meeting  was 
held-  there  were  also  interesting  meet- 
ings on  Wednesdav  and  Thursday,  at 
which  the  society  was  addressed  by 
well-known  speakers;  and  on  Friday 
morning  the  report  of  the  Committee 
on   Resolutions   was   read. 


DULUTH   ENGINEERS'  CLUB 

G.  H.  Hcrrold.  managing  director  of 
the  city  planning  board  of  St.  Paul 
addressed  the  regular  meeting  of  the 
Duluth  Engineers'  Club  held  on  Sep- 
tember 19th.  The  meeting  was  opened 
by  an  informal  dinner  at  the  Commer- 
cial Club,  after  which  the  regular  meet- 
ing was  held.  Mr.  Herrold  discussed 
the  questions,  what  city  planning 
boards  are.  how  they  are  appointed, 
what  authority  they  have  and  the  work 
that  has  been  done  in  general ;  all  of 
which,  though  with  special  reference 
to  the  work  of  the  St.  Paul  board, 
was  of  broad  general  interest. 


NATIONAL  SAFETY  COUNCIL 

The  tenth  annual  congress  of  the 
National  Safety  Council  was  held  at 
the  Massachusetts  State.  House.  Bos- 
ton. Mass.,  on  September  26-30th.  As 
has  been  the  custom  at  past  congresses, 
the  delegates  from  the  various  indus- 
tries met  in  separate  sectional  meet- 
ings with  others  of  their  own  group 
for  special  problems  relating  to  their 
own  industries,  as  well  as  at  the 
general  meeting,  in  which  the  rep- 
resentatives of  all  industries  joined. 
These  special  meetings  were  held  for 
the  automotive,  chemical,  construction, 
electric  railwav.  metal  and  pulp,  public 
utilities,  rubber,  steam  railroad,  tex- 
tile and  woodworking  industries. 
There  were  also  meetings  of  the  edu- 
cation, engineering,  health  service,  pub- 
lic safety,  and  women  in  industry  sec- 
tions of'  the   National    Safety   Council. 


WESTERN    SOCIETY   OF    ENGINEERS 

The  Western  Society  of  Engineers 
was  addressed  on  September  12th  by 
.A.  R.  Hirst,  state  highway  engineer 
of  Wisconsin,  on  "Developing  a  Sys- 
tem of  Highway  Transportation  to 
Serve  the  People  of  a  State'':  on  Sep- 
tember 19th  by  Arthur  E.  Morgan, 
former  chief  engineer  of  the  Miami 
Conservancy  District  on  "Dayton  Flood 
Control."  and  on  September  26th,  chief 
engineers'  night,  bv  C.  .A.  Morse,  A. 
S.  Baldwin,  H.  R.  Saf?ord.  C.  F. 
Loweth  and  E.  J.  Lee  on  their  experi- 
ences of  the  different  railroad  systems 
with  which  they  are  connected. 


SEATTLE   CHAPTER.   AMERICAN    AS. 
SOCIATION    OF    ENGINEERS 

The  Seattle  chapter.  .A.  A.  E.,  en- 
tertained C.  E.  Draver.  national  secre- 
tary of  the  A.  A.  E..  at  its  meeting  on 
the  evening  of  September  16th.  This 
meeting  was  preceded  by  an  informal 
dinner  at  the  Elks'  Club  with  Mr. 
Drayer  as  guest.  .At  the  meeting  Sec- 
retary Drayer  spoke  on  "The  Broader 
Field'  for   Engineering  Service." 


ALLIED  ENGINEERS'  ASSOCIATION 
The  .Allied  Engineering  .Association, 
Charleston,  S.  C.  has  announced  for 
the  season  the  following  papers:  Oct. 
17,  "The  Auto  Truck— Its  Use  in  Con- 
struction Work,"  by  Lt.-Col.  Eugene 
Kellv :  Dec.  19,  *  "Rebuilding  Filter 
Plant,  Charleston  Water  Department," 
by  Francis  D.  McDowell.  Jr. ;  Jan.  16, 
"The  Engineer  and  the  Financier,"  by 
E.  H.  Pringle.  Jr. :  Feb.  20.  "Concrete 
Roads,"  by  James  W.  Martin;  March 
20.  "Construction  of  Bridge  Piers  for 
the  New  Santee  River  Bridge,"  by 
J.  Bryce  LaBruce :  .April  17,  "Rail- 
road Problems."  by  J.  P.  Walker ;  May 
1.5,  "Paving  of  City  Streets,"  by  J.  H. 
Dingle. 

The  officers  of  this  association  are : 
President.  J.  E.  Gibson :  vice-president, 
W.  L.  Whitescarvcr :  secretary  and 
treasurer,  T.  ,A.  Burbridge. 
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HYDRAULIC  DREDGES 
The  hydraulic  dredges  for  river,  har- 
bor and  canal  excavation  and  land  recla- 
mation, designed  and  constructed  by  the 
Bucyrus  Company,  are  claimed  to  be 
manufactured  by  the  only  firm  in  the 
world  that  has  specialized  in  the  design 
and  construction  of  the  heavier  high- 
power  hydraulic  dredges  and  that  has 
built  more  of  that  type  than  any  other 
manufacturer.  For  40  years  this  com- 
pany has  studied  the  performance  of 
dredges  in  all  kinds  of  operations  and 
claims  to  develop  the  most  durable  and 
efficient  machinery  units  for  this  class 
of  work. 

The  construction  of  the  New  York 
State  Barge  canal  gave  the  Bucyrus 
Company  opportunity  to  demonstrate 
their  theories,  and  the  five  20-inch  hy- 
draulic dredges  of  their  make  that  were 
used  on  that  work  successfully  handled 
cemented  gravel  and  small  boulders  pre- 
viously considered  impossible  for  a 
dred.gf  of  this  type.  Since  then,  this 
heavy  type  of  dredge  has  been  steadily 
do\  eloped  and  improved.  As  an  illus- 
tration thereof,  the  cutter  on  one  of  their 
larpe  hydraulic  dredges  has  been  oper- 
ated under  BUO  electrical  h.  p..  which  was 


100  per  cent  in  excess  of  the  normal 
rating  of  its  motor. 

Bulletm  H-101  recommends  the  use 
of  the  hydraulic  dredge  on  improvement 
and  construction  work  where  the  mate- 
rial encountered  doe?  not  contain  bould- 
ers that  require  blasting  or  are  too  large 
to  pass  through  the  pipe  and  where  a 
suitable  spoil  area  can  bt  found  within 
the  radius  of  1  mile  from  the  point  of 
excavation,  although  there  are  records 
of  these  dredges  pumping  materials 
through  a  line  more  than  1,000  feet  long 
to  an  elevation  of  90  feet  with  the  aid 
of  two  booster  pumps. 

The  casing  of  the  standard  horizontal 
single  suction  type  pump  is  a  single  cast- 
ing designed  for  maximum  strength, 
durability  and  ultimate  economy,  with 
thickness  up  to  5  inches  in  the  zone  of 
maximum  wear.  The  suction  pump  has 
a  renewable  casting  bolted  to  the  front 
head.  All  parts  of  the  pump  which 
come  in  contact  with  the  dredged  mate- 
rial are  made  of  special  nickel  cbrome 
steel  which  has  proven  very  serviceable 
in  this  class  of  work.  The  shaft  is 
fitted  with  a  renewable  sleeve  where  it 
passes  through  the  water  sealed  stuflTng 
box. 


For  suction  and  discharge  piping, 
nickel  chrome  or  high  carboiv  steel  cast- 
ings from  %  inch  to  1  inch  thick  are 
recommended  and  are  designed  to  in- 
clude a  minimum  number  of  elbows  and 
bends. 

It  is  recommended  that  a  cutter  head 
with  five  to  eight  spiral  blades  be  in- 
stalled with  every  suction  pipe.  It  is 
mounted  together  with  a  driving  shaft 
and  the  suction  pipe  on  a  plate  girdei 
ladder  suspended  by  wire  rope  tackles 
from  a  bow  jib  or  A-frame  mounted  on 
the  deck. 

A  5-drum  wmch  is  provided  for  hoist- 
ing the  ladder  and  the  spuds  and  for 
swinging  the  dredge.  Each  drum  is 
bronze  bushed  and  mounted  loose  on 
its  shaft  and  is  engaged  by  means  of  a 
friction  clutch  of  the  outside  band  or 
internal  expansion  type  and  actuated  by 
steam  or  air  cylinders.  The  dredges 
may  be  designed  to  operate  with  steam 
or  electric  power. 

The  bulletin  contains  a  list  of  data 
necessary  *o  permit  a  satisfactory  esti- 
mate on  a  dredge.  It  is  illustrated 
with  halftone  engravings  of  a  number 
ot  large  hydraulic  dredges  installed  on 
important  operations. 


HEAVY    8-BL.\DR    TITtTER    HEAD   DESIGNED 

ynr.  iin.vvY  digoing 


THE   CUTTER   HEAD    IN    ACTION 


:-yi'i-  ri».-  ci-rTFi-;   HI  ii   KOR   EXCEFTIONALLY 

HEAVY    DREDGING      ..lll.l.E    MATERIAL    IS    EX- 
TREMELY COMPACT  OR  BOULDERS  PREVAIL 


2G8 


PUBLIC     WORKS 


Vol.  51,  No  14 


INDUSTRIAL  NOTES 


EXCAVATOR  AND  PORTABLE  ROCK  CRT'SHER  AT  THE  GREEN  LAKE 
COUNTY  GRAVEL  PLANT,  MANCHESTER.  WIS 


PORTABLE  GRAVEL  PLANTS  FOR 
HIGHWAY  WORK 
Gravel  for  the  construction  of  26 
miles  of  highway  in  Green  Lake  Coun- 
ty, Wis.,  has  been  derived  from  local 
pits  by  the  use  of  two  portable  plants, 
each  of  them  including  one  20-h.  p., 
Minneapolis   Steam    Tractor,   one   ,Mlis 


wheel  drive  trucks  w'ith  each  crusher 
that  handled  an  average  of  125  to  137 
yards  daily,  an  amount  below  the  ca- 
pacity of  the  plant.  Alter  producing 
about  10,000  yards  of  sand  and  gravel 
the  entire  plant  was  removed  without 
difficulty  to  another  pit  and  resumed 
operations  there. 


machine,  operated  by  its  own  18  h.  p. 
gasoline  engine,  is  installed  at  the  edge 
of  the  pit  and  at  an  elevation  of  about 
4  feet  above  the  surface  of  the  ground, 
operates  a  dragline  excavator  bucket 
with  a  radius  of  150  feet.  The  exca- 
vator delivers  to  a  stone  crusher  and 
the  product  of  the  latter  is  elevated  by 
a  bucket  conveyor  to  the  screens  or  di- 
rect to  the  storage  bins,  both  crushei 
and  conveyor  being  operated  by  the 
same  tractor  that  hauls  the  plant  from 
place  to  place  as  required.  With  a 
force  consisting  of  foreman,  excavator 
operator,  crusher  man.  tractor  opera- 
tor, loading  bin  man  and  two  or  three 
men  in  the  pit,  a  production  of  about 
200  yards  per  day  is  attained. 

Similar  plants  are  being  operated 
by  other  counties  in  Minnesota,  the  ad- 
vantages claimed  being  small  investment, 
low  operating  costs,  minimum  labor, 
portability,  location  of  plant  outside  of 
the  pit,  loading  of  wagons  and  trucks 
on  the  surface  of  the  ground  rather 
than  in  the  pit,  applicability  for  small 
gravel  deposits  or  combinations  of  sev- 
eral units  to  work  large  deposits  and 
the  ability  of  the  excavator  to  plow, 
dig,  haul  and  load  any  type  of  soil,  thus 
enabling  it  to  do  its  own  stripping. 


.i\.VTL\G   lu.Mdii    VARUS   Ol-'   IJK.VVEL   FROMTIli.   .,i,,.->   u, 
WITHOUT  MOVING  POSITION  OF  EXCAVATOR 


.  lER  PIT 


Chalmers  Portable  Gyratory  Crusher, 
one  bucket  elevator,  one  Smith  excava- 
tor and  loader,  and  two  10-yard  mate- 
rial bins  and  screens. 

The  first  plant  was  installed  near 
Manchester  in  a  deposit  of  excellent 
gravel,  which  did  not  need  screening 
and   was  delivered  by   5   Quad   and   4- 


The  efficiency  of  this  plant  was  so 
satisfactory  that  a  duplicate  plant  was 
installed  at  Dalton.  about  7  miles  away, 
and  excavated  about  4,000  yards  of 
gravel,  after  which  it  was  moved  100 
yards  to  another  pit,  containing  about 
10,000  yards. 

The    standard    excavator    and    loader 


CHANGE  OF  NAME  ' 
The  corporate  name  of  the  Snare  !k 
Triest  Company,  New  York,  has  been 
changed  to  the  Frederick  Snare  Cor- 
poration, which  will  continue  the  gen- 
eral engineering  construction  business 
with  the  same  staff.  This  concern  was 
organized  in  1900,  since  which  time  it 
h.is  completed  more  than  1,200  contracts 
in  the  United  States.  Cuba,  the  West 
Indies  and  South  America,  including 
piers,  bulk  heads,  break  waters,  jetties, 
ferry  terminals,  bridges,  reservoirs,  pipe 
lines,  elevated  railroads,  power  plants, 
dams,  tunnels,  coaling  plants  and  other 
important  engineering  constructions. 


WOOD    PRESERVATION    BUREAU 

The  American  Wood  Preservers  As- 
sociation, with  a  membership  of  37  or 
more,  including  several  lumber  com- 
panies and  15  creosoting  or  wood  pre- 
serving companies,  has  established  a 
service  bureau  to  promote  the  use  of 
wood  properly  treated  to  resist  marine 
borers  and  insect  attacks,  and  main- 
tains'  the  bureau  at  1146  Otis  Building, 
Chicago,  to  answer  inquiries  regarding 
the  treatment  of  wood  and  the  use  of 
treated  timber ;  to  disseminate  informa- 
tion on  the  preservation  treatment  of 
wood;  to  furnish  reliable  information 
on  the  durability  of  treated  and  un- 
treated wood ;  to  show  where  these 
materials  have  proved  satisfactory;  to 
give  information  on  causes  and  reme- 
dies for  deterioration  of  wooden  struct- 
ures, and  to  show  how  treated  wood 
can  be  used  economically  when  substi- 
tutes  are  being  considered. 


THE  SECOND  J'LANT  AT  DALTON,  ABOUT    l.'i  MILES  FROM   MANCHESTER 


Harold  B.  Wood  has  been  placed  in 
charge  of  the  New  York  office  of  the 
Jeffrey  Manufacturing  Co.,  of  Colum- 
bus, Ohio. 

The  Clyde  Iron  Works  Sales  Co.,  of 
Duluth,  Minn.,  has  placed  its  Pittsburgh 
agencies  with  the  John  H.  Carline  Ma- 
chinery Co.  of  that  city. 
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Sewage  Treatment  at  AUentown 

Located  near  main  business  section.    fJecond  municipal  instillation  of  the  "di- 
rect oxidation"  electrolytic  process,  with  sedimentation  basins  and  sludge  beds. 

Bv  H.  F.  Bascoin 


A  sewage  treatment  plant  went  into  service  at 
AUentown,  Pa.,  on  July  27  of  this  year  which  is 
the  largest  and  most  complete  of  its  kind  yet  con- 
structed in  the  country  and  the  second  to  be  put 
into  service  as  a  municipal  plant,  although  others 
have  been  operated  as  large-scale  experimental 
plants.  This  plant  is  of  the  type  known  as  the 
Landreth  or  "direct  oxidation"  process. 

AUentown  has  grown  rapidly  from  a  popula- 
tion of  35,416  in  1900  to  nearly  80,000  in  1920  and 
has  enjoyed  the  distinction  of  being  one  of  the 
cleanest  and  most  sanitary  of  the  smaller  cities 
of  the  country.  This,  however,  was  in  spite  of 
the  fact  that  not  one  line  of  sanitary  sewers  had 

•City  Engim-fr  of  AUentown 


ever  been  constructed  in  the  city  until  1920.  The 
usual  plan  was  for  each  house  owner  to  excavate 
or  drill  a  cesspool  or  "sink"  (as  they  are  called 
locally)  to  a  few  feet  below  the  surface  where  a 
loose,  porous  limestone  rock  formation  was  gen- 
erally encountered  into  which  the  sewage  mat- 
ters disappeared. 

Several  attempts  were  made  to  secure  local 
legislation  that  would  enable  the  city  to  construct 
a  sewage  disposal  plant  but  these  met  with  failure. 
Several  consulting  sanitary  experts  were  engaged 
on  different  occasions,  the  latest  of  these  being 
in  1908,  when  plans  were  prepared  and  presented 
to  the  state  department  of  health  for  approval, 
which  department  granted  the  city,  on  July  27  of 


\-IEW   OF   SEWAGE   DISPOSAL   PLANT    AND    SURROUNDINGS 


Plant  iq  in  fnr«,^„      .=,      o    •  J-  -^"""""^   i^ioi-<j»AL   PLANT    AND    SURROUNDINGS 

beds,  and  left  o?  tS  are  the  std^lntatlon  bTsin  "'  S'u'i'ili ?nT/'   %"h''   ^'.r^'-"'^"*'   apparatus.     Left   of   this   are   sludge 

e  oiiumienidiion   Dasms.     Buildings  on  the  city's  mam  street  are  seen  at  the  extreme  right. 
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SCREENS    AND    BPaSHKS 
Screenings  can  be  seen  on  the  floor  in  front  ol'  the  right- 
hand  screen,  where  they  are  thrown  by  the   brushes. 

that  year,  a  permit  to  construct  the  system,  but 
no  advantage  was  taken  of  this  permit  by  the  city. 
At  one  time  a  charter  was  obtained  by  a  private 
corporation  permitting  the  construction  of  a  sys- 
tem and  engineers  were  engaged  to  design  and 
construct  a  system,  but  the  strength  of  the  oppo- 
sition to  private  ownership  of  a  sewerage  system 
for  the  city  or  other  reasons  prevented  the  com- 
pany from  carrying  out  the  project. 

The  writer,  when  serving  a  term  as  city  engi- 
neer from  April,  1903,  to  April.  1906,  and  as  mem- 
ber of  select  council  from  January,  1910,  to  De- 
cember, 1911,  and  again  from  the  latter  date  to 
November,  1913,  during  two  terms  as  chairman 
of  the  finance  committee  of  city  council,  did  his 
utmost  to  have  plans  prepared  for  the  construc- 
tion of  a  sewage  disposal  system.  He  is  again 
(since  February,  1918)  occupying  the  position  of 


UriLlJlM 


I  .\\  I.I  I     !■  K(  l,\l     l';.\l)    OK 


■;i;i>i.\n';.N"r.\i'i'  >.n  ha.sixs. 

Tower  at  left  contains  lime  storage  equipment.     Basin    outlet  in   foreground  center. 
Residences  are  .sliown  directly  opposite  building. 


city  engineer  and  in  the  early 
part  of  1919  he  combed  the 
whole  field  of  possibilities  for 
a' successful  or  at  least  favor- 
able type  of  system.  A  farm 
of  4(iO  acres  situated  along  the 
Lehigh  river  between  Allen- 
town  and  B^ilehem  had  been 
purchased  for  sewage  dis- 
posal purposes  at  a  cost  of 
$1?5.00(1  and  his  first  recom- 
mendation was  that  this  be 
sold,  which  was  adopted  by 
city  council  and  in  November 
of  1920  a  large  corporation 
purchased  it,  paying  $141,000. 
The  plan  finally  adopted  for 
disposal  was  that  known  as 
the  "direct  oxidation"  or  Landreth  process,  by  which 
the  sewage,  after  having  been  passed  over  a 
screen,  is  treated  with  a  solution  of  lime  and  then 
passed  through  electrolizing  units,  on  emerging 
from  which  all  odor  has  disappeared  and  prac- 
tically all  of  the  bacteria,  and  the  effluent  com- 
pares favorably  with  the  river  water  into  which 
it  is  discharged. 

The  plant  was  located  in  an  old  building  which 
had  formerly  been  used  as  a  pumping  station  by 
the  water  department  and  was  still  owned  by  the 
city  but  not  used.  It  was  located  on  the  Little 
Lehigh  river,  within  1,500  feet  of  the  main  busi- 
ness center  of  the  city,  and  immediately  adjacent 
to  a  number  of  residences. 

The  building  was  altered  and  reconstructed  to  a 
considerable  extent,  both  to  better  adapt  it  for  the 
installation  of  the  plant  and  also  to  improve  the 
appearance  both  exterior  and  interior.  In  addi- 
tion, the  surrounding  land,  which  was  low  and 
swampy,  has  been  graded  up  and  will  be  planted 
to  sod  and  shrubbery  with  a 
view  to  giving  an  attractive 
appearance  to  the  surroundings 
3f  the  building  and  the  con- 
struction of  a  park,  $36,930 
being  paid  the  contractor, 
George  H.  Hardner,  for  the 
reconstruction  of  the  building, 
of  which  about  $4,500  is  for 
the  grading. 

The  road  leading  to  the 
building  falls  below  the  hy- 
Iraulic  gradient  of  the  sewer 
which  it  is  necessary  to  main- 
ain  in  order  to  operate  the 
plant  by  gravity,  and  for  a 
considerable  distance  each  side 
of  the  plant  the  sewer  mains 
leading  to  it  act  as  inverted 
siphons,  that  coming  from  the 
west  being  an  IS-inch  cast  iron 
pipe  and  that  from  the  east  a 
24-inch  cast  iron.  These  unite 
into  an  18-inch  iron  pipe 
which  rises  ISy^  feet  to  the 
level  of  the  horizontal  screens. 
Under     each     line     near     the 
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riser  is  an  8-inch  blow-off  controlled  by  valves, 
these  blow-offs  leading  to  a  sump  under  the  dis- 
posal building.  It  is  proposed  that  the  sewage 
will  ordinarily  flow  by  gravity  on  to  the  screens, 
and  be  drawn  off  into  sump  only  when  it  is  de- 
sired to  empty  the  inverted  siphons  for  any  rea- 
son or  flush  out  sediment  in  them.  For  emptying 
the  sump  there  are  provided  two  4-inch  pumps, 
each  with  a  capacit}-  of  500  gallons  a  minute 
against  a  20-foot  head,  each  operated  by  a  G.  E. 
motor,  and  regulated  by  floats  in  the  sump  pit 
so  as  to  operate  first  one  pump  and  later,  if  the 
sump  continues  to  fill,  the  second  pump.  In  case 
of  failure  to  operate,  the  pumps  are  connected 
with  an  electric  alarm  bell  to  call  the  operator. 

The  same  contractor,  George  H.  Hardner.  also 
received  the  contract  for  laying  these  inverted 
siphons  for  installing  the  electrolyzing  units, 
pumps  and  other  piping,  switchboards  and  other 
appurtenances ;  also  for  building  the  sedimenta- 
tion basin  and  sludge  beds.  The  apparatus  in- 
side of  the  building,  which  includes  everything 
except  the  sediment  tanks,  sludge  beds  and  chan- 
nels and  pipes  connected  with  them,  was  sublet 
to  the  Municipal  Disposal  Company,  which  pur- 
chased the  electrolyzing  apparatus  from  the  Di- 
rect Oxidation  Process  Corporation.     The  cost  ni 


.■<EDlMEXTATIO.\'    B.-VSINS   AND  SLUDGE  BEDS 

A'i( w   taken  fiom  building.     Walk  in  center  rests  on  flume 
L-arr.ving  effluent   to  basins.     Sludge   beds  are   in  foreground. 

the  mechanical  portions  of  the  plant  was  $134,576 
and  that  of  the  basins  and  beds  was  $33,443,  of 
which  amount  S5,(jOO  was  for  concrete  piling  for 
foundations.  The  inverted  siphons  cost  about 
$53,000,  of  which  about  one  half  was  for  the  pipe. 

MODE  OF  Ol'ER.ATION  OF  THE  PLANT 

The  sewage,  on  entering  the  plant,  passes 
through  a  screen,  is  then  dosed  with  lime  and 
I'a-ise';  iiitn  .)ne  of  the  electrolyzing-  units.    About 


Lleetrolyzing  units  on  the  lower  tlonr.     Hfvond  the.se.  at    the  ritfht.  the  venturi  meter,  with  its  rrcording  apparatu.s  on 
cne  gallery  above.     On  the  gallery,  at  the  right,  the  attendants  desk:  in  the  center,  the  switchboards,  one  for  each  elec- 
trolytic unit.    At  the  left,  the  lime  feed  apparatus. 
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a  minute  is  occupied  in  passing  through  this  unit, 
when  the  effluent  is  discharged  into  an  open  con- 
crete flume  which  leads  it  to  one  of  the  two  sedi- 
mentation tanks.  From  these  tanks  the  effluent  is 
discharged  directly  into  the  Little  Lehigh  liver, 
which  is  only  a  few  feet  distant.  The  sludge  col- 
lected in  the  bottoms  of  the  sedimentation  tanks 
is  drawn  off  onto  sludge  beds,  from  which  it  \yill 
be  removed  and  disposed  of  either  for  fertilizing 
or  for  filling  in  the  low  land  near  the  plant.  At 
present  the  amount  of  sewage  is  so  small  that  its 
slow  flow  through  the  inverted  siphon  would  tend 
to  cause  deposits  therein,  and  it  is  allowed  to  flow 
by  gravity  to  the  sump  and  is  pumped  from  this 
to  the  screens.  There  are  two  screens,  two  ap- 
pliances for  feeding  lime,  three  electrolyzing  units 
with  room  for  a  fourth  for  future  installation,  two 
sedimentation  tanks  and  six  sludge  beds.  In  ad- 
dition there  is  a  Decarie  incinerator  for  burning 
the  screenings  and  a  considerable  plant  for  han- 
dling the  lime. 

The  lime  is  dumped  directly  from  the  truck 
through  an  out-door  opening  onto  a  coarse  screen 
which  holds  out  any  large  lunipb,  these  to  be 
broken  up  by  hand.  From  this  screen  it  falls  to 
the  floor  of  the  crusher  room,  where  it  is  dis- 
charged into  a  Sturtevant  crusher  from  which  the 
discharge  is  to  the  boot  of  a  bucket  elevator.  This 
raises  the  lime,  broken  into  small  particles,  to  a 
fifty-ton  tank,  where  it  is  stored.  From  this  tank 
it  is  drawn  as  needed  into  a  Raymond  pulverizer, 
where  it  is  broken  up  into  a  fine  powder,  that 
which  is  sufficient  pulverized  being  drawn  up  by 
a  column  of  moving  air  into  a  "cyclone"  collector 
and  a  tubular  collector.  From  this  it  is  drawn 
down  into  a  hopper  for  use.  From  the  hopper  it 
is  discharged  through  two  pipes  to  the  duplicate 
hme  feeding  apparatus,  which  can  be  adjusted  to 
feed  the  pulverized  lime  at  any  desired  rate  into  a 
small  box  where  it  is  dissolved  in  treated  sewage 
and  discharged  into  the  raw  sewage  just  before 
the  latter  enters  the  electrolizing  units. 

The  screens  are  located  in  a  screen  room  11  feet 
6  inches  by  21  feet  6  inches.  They  consist  of  3/16- 
inch  steel  plates  8  by  8  feet  with  'vinch  holes. 
The  solid  matter  removed  on  these  screens  's 
brushed  off  onto  the  floor  at  the  end  of  the  screen 
by  means  of  four  brushes  fastened  on  two  chain 
belts  which  are  run  by  sprocket  wheels  operated 
by  an  electric  motor.  Screenings  are  shoveled  up 
at  intervals  as  necessary  and  dropped  through  a 
manhole  into  the  room  below,  where  they  are 
burned  in  a  Decarie  incinerator,  coal  being  used 
for  fuel. 

The  sewage  as  it  goes  to  the  electrolizing  units 
passes  through  a  Simplex  venturi  meter,  which  is 
provided  with  an  automatic  recorder  which  keeps 
a  record  of  the  daily  flow  of  sewage. 

Each  of  the  electrolyzing  units  has  a  nominal 
capacity  of  one  million  gallons  in  24  hours.  These 
units  are  similar  to  those  described  in  "Municipal 
Journal"  for  November  16,  1918,  except  for  a  few 
minor  improvements.  The  room  in  which  these 
are  located,  together  with  the  piping  and  venturi 
meter,  occupies  practically  the  entire  area  of  the 
building,  the  dimensions  of  which  are  76  by  46 
feet.    The  three  are  located  on  the  basement  floor. 


On  two  sides  of  the  room  is  a  gallery  slightly 
above  ground  level,  at  which  level  are  located  the 
s\\itchboard,  lime  feeding  apparatus,  operator's 
(li^  >k,  etc.  The  incinerator  and  a  furnace  for  heat- 
ing the  building  are  located  in  the  basement. 

The  only  opportunity  for  odor  in  the  building, 
because  the  only  place  where  the  sewage  is  ex- 
posed to  the  atmosphere,  is  in  the  screen  room. 
This  is  ventilated  by  means  of  a  ventilator,  but  so 
far  it  has  been  necessary  to  use  this  only  once  or 
twice  a  day,  generally  when  the  pumps  are  first 
started  after  the  sewage  has  been  stored  for  nearly 
24  hours  in  the  inverted  siphon  pipes. 

The  sedimentation  tanks  are  of  concrete,  each 
150  feet  long  by  30  feet  wide  and  from  7  to  11 
feet  deep.  Channels  are  located  in  the  bottom  of 
each  tank  and  covered  with  perforated  plates,  the 
channels  to  be  used  for  drawing  off  the  sludge 
onto  sludge  beds.  A  pipe  is  also  provided  for 
drawing  off  the  supernatant  liquid  preparatory  to 
removing  the  sludge. 

This  table  shows  that  the  electrolizing  unit  re- 
duced the  total  bacteria  by  99.3  per  cent  and  the 
P).  coli  b\-  99.97  per  cent.  The  total  reduction  by 
both  this  and  the  sedimentation  basin  was  99.95 
per  cent  of  total  bacteria  and  100  per  cent.  B.  coli. 
While  the  retention  in  the  sedimentation  basin  is, 
of  course,  much  longer  than  it  will  be  when  the 
plant  is  running  at  its  normal  capacity  of  3,000,- 
000  gallons  per  day,  the  electrolizing  units  are 
operated  at  the  rate  of  1,000,000  gallons  a  day  per 
unit,  one  unit  being  used  only  about  two  hours 
per  day  at  present.  The  result  obtained  by  the 
electrolizing  unit  may  therefore  be  assumed  to 
be  the  same  as  will  be  obtained  when  the  plant 
is  running  at  full  capacity. 

As  stated,  the  plant  is  located  within  1,500  feet 
of  the  main  business  street,  this  being  possible 
because  of  the  absence  of  nuisance  and  the  small 
area  required.  The  latter  and  the  fact  that  a  long 
and  expensive  trunk  line  to  a  distant  disposal 
plant  is  obviated,  and  the  ease  of  operation,  all 
seem  to  be  distinct  advantages  of  this  system. 
The  plant  is  convenient  to  the  center  of  the  city 
and  the  railroad  stations  and  can  easily  be  in- 
spected by  officials  from  other  cities,  who  will  be 
welcomed  at  anv  time. 


Road  Machinery  for  Venezuela 

The  Venezuelan  Commercial  Agency  in  this 
country  reports  that  the  establishment  of  close 
diploni'atic  and  commercial  relations  between 
\enezuela  and  the  United  States  is  likely  to  re- 
sult in  a  great  increase  in  road  building  in  the 
former  country,  calling  for  the  use  of  consider- 
able numbers  of  steam  rollers  and  other  standard 
;oad  building  apparatus. 

Macadam  is  the  principal  type  of  roadway  bui't 
-  .  far  in  the  mountain  regions,  and  natural  dirt 
(.n  the  level  plains  of  the  interior.  However,  oil 
for  sprinkling  is  now  being  used  on  these  roads. 
A  large  number  of  steel  bridges  have  been  re- 
quired and  for  the  most  part  have  been  imported 
and  erected  by  American  concerns.  "American 
enterprise  is  welcomed  in  Venezuela,  which  is 
.Tilopting  an  extremely  friendly  attitude  toward 
foreigners. 
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Highway  Detours  in 
Illinois 


Well  worked  out  scheme  of  signs  for  di- 
recting   travel    around    roads    under    con- 
struction.    Instructions  to  highway   engi- 
neers and  inspectors. 


DETOUR    FOR     ROUTE. 


The  Division  of  Highways  of  Illinois  has  is- 
sued a  "Manual  on  Road  Construction  for  Resi- 
dent Engineers  and  Inspectors"  which  was  pre- 
pared by  B.  H.  Piepmeier,  engineer  of  construc- 
tion; the  purpose  of  which  is  "to  set  forth  briefly 
the  requirements  of  the  Department  of  Public 
Works  and  Buildings  in  the  construction  of  vari- 
ous types  of  roads."  This  manual  contains  sixty 
pages  of  valuable  instructions  and  suggestions, 
well  classified  and  clearly  stated,  from  which  we 
may  later  excerpt  some  portions.  Below  we  give 
the  instructions  relative  to  detours: 

DETOUR  AND  BARRICADE  SIGNS 

All  detour,  slow  and  barri- 
cade signs  shall  be  erected  and 
maintained  by  the  engineer  in 
charge  of  the  road  or  bridge  be- 
ing improved.  All  signs  neces- 
sary to  guide  the  traveling  pu1)- 
lic  around  any  highway  that 
has  been  closed  for  improve- 
ment shall  be  secured  from 
3'our  district  engineer. 

All  signs  erected  shall  be  se- 
curely fastened  to  a  solid  back- 
ground by  moans  of  paste  or 
tacking  completely  around  the 
margin  at  intervals  of  not  more 
than  three  inches.  If  thin  paper 
signs  are  supplied  they  may  be 
pasted  to  a  board  background, 
if  the  heavy  cardboard  sign  is       fig.  3— standard  detour  sign 

SUDolied      it      will      have      hpon  NOTE— Engineer  in  cliarge  will  indicate 

suppucu       U      WUl       na\e      Oecn  before  erecting  the  sign,  the  Route  num- 

dipped   in  paraffin  or  shellac  to  ?*'''•  name  of  Trail,  its  Emblem  if  the  road 

.     r               ,               .            r    ,  has  a  name   and  emblem,   the   next  town 

protect  It  trom  the  action  Ot  the  and  Countj*  Seat  or  main  City  on  the  road. 

weather. 


Slow  Sign.  The  slow  sign  (Fig.  1)  shall  be 
erected  on  a  post  set  in  the  outer  edge  of  the 
shoulder  about  400  feet  ahead  of  the  barricade. 
The  top  of  the  sign  shall  be  about  4  feet  from  the 
ground  line,  the  post  supporting  the  sign  shall 
not  be  smaller  than  a  2  x  4  and  shall  be  set  at 
least  2  feet  into  the  ground. 

Road  Closed.  The  road  closed  sign  (Fig.  2) 
shall  be  erected  on  two  substantial  posts  set  in 
front  but  independent  of  the  barricade.  The  posts 
shall  be  at  least  2  inches  by  4  inches  by  7  feet  long 
and  set  two  feet  apart,  and  at  least  two  feet  into 
the  ground  at  a  point  where  they  will  not  be  dis- 
turbed by  traffic.  On  the  "Road  Closed"  sign  you 
shall  print  carefully  sufficient  information  to  guide 
the  traveling  public  around  the  road  that  is  closed 
for  improvement,  i.  e.,  N-2  mi. ;  W-3  mi. ;  S-2  mi. 
brings  you  back  onto  the  road. 

Detour  Signs.  A  detour  sign  shall  be  fastened 
immediately  below  the  "Road  Closed"  sign,  with 
its  arrow  pointing  in  the  direction  of  the  detour. 
Detour  signs  shall  be  erected  in  such  way  that 
traffic  going  in  both  directions  may  readily  fol- 
low the  detour.    There  shall  be  at  least  two  signs 


3xno«i  %iO£j  'einoj.aa 


■iTAND.\RD  DtTOtH  SIGN  AS  n.'R?JI^BED  bV   UKPAKTMENT 


7b :~  Mo/f-a    £7r7c^ 


ROAD 
CLOSED 

CLIFFORD  OLDER,  CHIEF  hichwav  ENGI/^eei* 

VIOLATORS  SUBJECT  TO  ARREST 

PENALTY:  "~'  Z'VS?::'"'-^ 
OPEN  Omv  TO  BESIDEHI  AND  COHTRACTOB'S  TBAFFIC 

FOLLOW  MARKED  DETOUR 

{•|IH«  !■  ClUlO  VIII  iM<cii>  [ltd  RmIIm  «f  DtlMi  Oiilat  H'loi*  i»d  DliicMtn 

ROAD 
C  L  O  S  E  D 

CLIFFORD  OLDER    CHIEF  HIGHWAY  EHCiiJEElf 

VIOLATORS  SUBJECT  TO  ARREST 

PENALTY:  """  o."o'?»""" 
OPEN  ONLY  TO  RESIDENT  AND  CONIRACTOR'S  TRAFFIC 

FOLLOW  MARKED  DETOUR 

West  2  mi.  South  2  mi.  East  2  mi. 
back  to  Main  Road\ 


l«  Euci  DtiilKi  «l  t*lt»'  CliiM  Hill. 


HuuO    Clused    Slen    aliowliiR    t:nuli.ci.TH    ii'.lalioni. 

FIG.  1— STANDARD  WARNING  SIGN 


^oo*^  C/oje^S/ffn 


FIG.   4— MAP  SHOWING  POSITION  OF  rj.\RRICADE  AND  DETOUR  SIGNS 


SLOW 

BARRIGA0E-400FT 


STANPARn    WAHMX'O    VVIK    FOR    BAnRtC.VDICR 

FIG  2— ROAD   CLOSED   SIGN 
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at  all  cross  or  intersecting  roads  and  a  sign  along 
the  road  at  least  everj-  mile.  If  existing  poles  are 
not  located  in  position  desired  substantial  posts 
shall  be  securely  set  at  the  desired  points  and  the 
"Detour"  signs  securely  nailed  to  them.  The  post 
shall  be  set  so  that  the  traffic  that  is  being  de- 
toured  ma}'  readily  see  the  sign  and  not  fail  to 
make  the  proper  turn.  Fig.  4  will  serve  as  a  guide 
in  the  location  of  the  differertt  signs. 

Purchasing  and  Erecting.  Unless  otherwise 
instructed  by  your  district  engineer  vou  will  make 
a  memorandum  of  the  sign  boards  and  posts 
needed  to  detour  the  work  at  all  times  during  its 
construction.  You  will  then  go  to  the  nearest 
lumber  yard  and  secure  sufficient  lumber  for  the 
signs  needed  and  get  a  receipted  bill,  which  you 
may  turn  in  at  the  same  time  you  forward  your 
expense  account.  The  contractor  will  probably 
loan  you  the  necessary  tools  to  make  and  erect 
the  signs.  If  extra  help  is  needed  hire  a  man  and 
get  a  receipt  for  the  amount  paid. 

Maintenance  of  Signs.  From  time  to  time  de- 
termine the  signs  that  are  actually  needed  to  de- 
tour the  traffic  around  that  portion  of  the  road 
that  is  closed.  Try  and  check  all  signs  each  day 
or  at  least  twice  each  week  to  see  that  they  are 
in  place.  No  excuse  will  be  accepted  for  not  hav- 
ing all  signs  erected  and  maintained  in  such  way 
that  inconvenience  to  the  traveling  public  will  be 
minimized. 

Maintenance  of  Detour  Road.  It  the  road  on 
which  you  have  chosen  to  detour  traffic  is  in  need 
of  dragging  or  maintenance,  get  in  touch  with  the 
local  township  commissioner  and  exert  your  in- 
fluence to  ha\^e  the  road  dragged.  It  might  be 
well  to  determine  your  detours  as  soon  as  you 
arrive  on  the  job  and  consult  the  highway  com- 
missioner concerning  their  maintenance.  This 
will  give  the  commissioner  a  more  active  interest 
in  the  construction  of  the  road  and  will  result  in 
his  co-operation  from  the  start. 

BARPJCADES 

It  is  the  duty  of  the  engineer  to  see  that  the 
contractor  puts  up  proper  barricades,  maintains 
them  during  construction  and  completely  removes 
them  from  the  site  before  final  acceptance. 

Barricades  should  be  constructed  in  the  follow- 
ing manner:  Posts  shall  be  erected  at  5-foot 
centers  entirel}'  across  the  roadway  and  at  least 
one  line  of  2  x  6-inch  timber  spiked  near  the 
top  of  the  posts.  The  posts  shall  be  6  inches  by 
7  feet  long,  of  sound  material  and  set  at  least  3 
feet  into  the  ground.  In  case  it  is  necessary  to 
permit  the  people  living  along  the  road  entrance 
through  the  barricade,  opening  shall  be  provided, 
preferably  near  the  center  of  the  roadway  and  a 
substantial  gate  erected.  The  entire  barricade 
shall  then  be  whitewashed  or  painted  white.  The 
contractor  shall  be  requned  to  see  that  the  bar- 
ricades are  locked  and  that  proper  individuals  are 
supplied  with  keys  until  the  final  completion  of 
the  road.  The  contractor  may  arrange  with  each 
property  owner  living  along  the  road  to  provide 
'.lis  ov.'u  key  and  padlock  which  may  be  attached 
to  the  gate.    When  this  arrangement  is  made  each 


padlock  forms  a  link  of  the  locking  chain.  If 
the  barricade  is  to  remain  for  any  considerable 
length  of  time,  such  as  through  a  winter,  it  shall 
be  painted  with  black  stripes. 


Standardization  of  Water 
Works  Brass  Goods 

At  the  time  of  the  convention  of  the  New  Eng- 
land Water  Works  Association  at  Bridgeport  a 
meeting  was  held  of  three  committees  on  Stan- 
dardization of  Brass  Goods  for  Water  Works  ap- 
pointed by  the  New  England  Water  Works  As- 
sociation, the  American  Water  Works  Association 
and  the  National  Association  of  Brass  Manufac- 
turers, respectively.  This  committee  on  Septem- 
ber 14,  after  a  detailed  discussion,  unanimously 
adopted  a  report  to  be  presented  to  their  respec- 
tive organizations. 

This  report  contained  twelve  items.  Some  of 
those  of  most  interest  to  engineers  and  super- 
intendents required  that  all  brass  goods  intended 
for  underground  service  should  be  made  of  a  stan- 
dardized mixture  with  definite  limits  of  tolerance 
for  each  ingredient  specified ;  that  all  essential 
dimensions  and  minimum  weights  be  specified, 
the  American  Association  of  Brass  Manufactur- 
ers being  requested  to  submit  suitable  specifica- 
tions for  these  two  items,  for  approval  by  the  two 
water  works  associations.  Other  items  were  the 
elimination  from  corporation  cocks  of  the  4^-inch 
size,  round  bodies,  quarter-bend  couplings  and 
certain  other  features,  with  the  understanding 
that  the  use  of  j4-inch  and  ^/^-inch  sizes  is  to  be 
discouraged.  Also  that  lead  flange  cocks  for  3A 
lead  be  the  same  as  those  for  2A  lead  :  that  all 
corporation  cocks  have  two  flat  sides  for  wrench 
hold  and  those  2  inches  or  less  have  a  hex  on  the 
inlet  side;  that  all  lead  flange  corporation  cocks 
have  the  coupling  thread  used  by  the  H.  Mueller 
Manufacturing  Co.  for  2A  lead  pipe ;  that  the 
thread  on  the  inlet  end  of  corporation  cocks  be 
either  the  Mueller  thread,  the  coarse  thread  for 
wood  mains,  or  the  standard  iron  pipe  thread,  the 
last,  however,  to  be  discouraged;  that  all  coup- 
lings (including  meter  couplings)  and  all  solder 
nipples  have  full  bore,  and  certain  other  items 
with  respect  to  corporation  cocks,  curb  cocks  and 
couplings. 

This  report  was  signed  by  David  A.  Heffernan, 
water  works  superintendent  of  Milton,  Mass., 
representing  the  New  England  Water  Works  As- 
sociation ;  W.  R.  Edwards,  of  Paterson,  N.  J.,  and 
J.  Walter  Ackerman,  of  Watertown,  N.  Y.,  repre- 
senting the  American  Water  Works  Association  ; 
and  Fred  Mueller,  of  the  H.  Mueller  Manufactur- 
ing Co.,  and  Fred  Schulder,  of  the  United  Brass 
Manufacturing  Co.,  representing  the  National  As- 
sociation of  Brass  Manufacturers.  This  report, 
we  suppose,  together  with  the  specifications  of  the 
brass  manufacturers  for  items  one  and  two  above 
referred  to,  will  be  submitted  to  the  three  societies 
represented  on  the  committee  for  their  formal 
adoption. 
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Municipal  Relief  of  Unemployment 

"Cities  and  towns  must  be  relied  upon  for  im- 
mediate attack  upon  the  emergency  created  by 
unemployment."  This  is  the  opening  sentence  of 
the  report  of  the  "Committee  on  Municipal  Or- 
ganization for  Unemployment"  appointed  by  the 
"President's  Conference  on  Uiiemplo\-ment, ' 
made  public  on  October  5.  On  the  same  date  t 
was  announced  that  Col.  Arthur  Woods,  who  was 
in  charge  of  finding  positions  for  ex-service  men, 
has  been  designated  by  Secretary  Hoover  to  head 
a  special  committee  for  co-ordinating  the  nation- 
wide work  of  relieving  unemployment.  The  re- 
port makes  some  practical  suggestions  for  the 
procedure  of  local  committees  which  will  prob- 
ably be  published  broadcast  throughout  the  coun- 
try in  the  daily  papers,  and  should  be  read  and 
considered  carefully  by  all  municipal  officials. 

We  believe  that  all  cities  should  and  will  do 
their  parts  in  relieving  the  situation  by  carrying 
out  public  work  and  urging  private  work.  But 
we  believe  also  that  they  should  bear  in  mind 
the  President's  advice  that  what  is  necessary  in 
the  present  emergency  is  the  stimulating  of  nor- 


mal business  conditions,  and  that  the  mere  spend- 
ing of  public  funds  without  obtaining  needed  re- 
turns and  value  received  therefor  should  not  be 
considered.  If  those  furnishing  either  material  or 
labor  endeavor  to  take  advantage  of  the  efforts 
being  made  to  increase  the  amount  of  public  work 
by  demanding  abnormal  wages  or  prices,  then 
work  requiring  such  materials  and  labor  should 
be  eliminated  from  the  program  until  the  de- 
mands become  reasonable. 

Some  officials  already  have  taken  such  action. 
This  sprin-  the  governor  of  Illinois  refused  to  en- 
dorse the  awarding  of  new  contracts  for  state  con- 
struction of  concrete  roads  because  he  believed 
that  the  price  asked  for  cement  was  too  high,  and 
in  many  other  localities  similar  action  has  been 
taken.  Bradstreet's  reports  wholesale  commodity 
prices  on  .September  1  as  averaging  20  per  cent 
above  those  of  1913,  and  the  Department  of  La- 
bor 52  per  cent ;  therefore  a  charge  for  any  com- 
modity that  is  more  than  30  to  50  per  cent  above 
the  1913  prices  may  be  considered  as  exceeding 
the  present  reasonable  rate,  and  there  is  presum- 
ably profiteering  somewhere  in  its  manufacture  or 
marketing. 

The  same  is  true  of  labor.  The  average  wages 
for  common  labor  in  New  York  state  are  84  per 
cent  higher  than  in  1914,  and  those  of  skilled  la- 
bor are  100  per  cent  or  more.  Until  wages  are 
reduced  to  not  more  than  50  per  cent  above  the 
pre-war  basis,  the  laborers  have  no  reason  for 
complaint  if  work  is  not  abundant.  In  some  cities 
of  the  New  York  district  wages  of  carpenters  and 
other  skilled  labor  have  actually  been  increased 
during  the  past  month  as  the  result  of  an  all- 
summer  strike.  We  believe  that  the  demands  of 
labor  for  the  maintenance  of  wages  at  a  level 
higher  than  the  present  normal  for  basic  commod- 
ities is  largely  responsible  for  the  present  un- 
employment, sharing  this  responsibility  with  the 
dealers  in  building  materials  who  are  holding  the 
prices  of  such  materials  at  an  average  of  100  per 
cent  above  pre-war  prices. 

We  do  not  wish  to  dissuade  any  city  from  do- 
ing all  the  public  work  that  it  is  possible  to  do  to 
advantage — we  urge  them  all  to  do  so,  in  fact. 
Rut  labor  and  dealers  in  materials  should  do  their 
part  and  be  reasonable  in  their  demands;  and  if 
any  are  not,  preference  should  be  given,  in  de- 
ciding upon  what  work  to  do,  to  those  willing  to 
sell  their  services  and  products  at  a  rate  no  higher 
than  the  present  normal. 

.A  notable  illustration  of  what  can  be  done  is 
offered  by  Pittsburgh.  The  Bureau  of  Engineer- 
ing of  that  city  reports  to  us  that  it  "has  been 
endeavoring  to  get  all  public  work  possible  under 
contract  in  order  to  relieve  the  unemployment  sit- 
uation, and  to  date  approximately  $7,000,000  of 
public  improvements  (representing  physical  cost) 
has  been  placed  under  contract.  .  .  .  The 
construction  program,  so  far  as  possible,  is  being 
formulated  to  permit  as  tnuch  work  as  possible 
to  be  carried  on  during  the  coming  winter,  giving 
preference  to  such  classes  of  work  as  can  be 
started  during  the  near  future.  .  .  .  During 
the  winter,  excavation  contracts  will  be  continued 
and  likewise  sewer  contracts,  and   the  work  on 
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some  of  the  bridges  .  .  .  will  be  proceeded 
with.  .  .  .  Labor  is  at  25  and  30  cents.  Union 
carpenters  have  just  accepted  a  new  rate  of  $1.00 
per  hour.  The  present  condition  of  the  labor  and 
material  markets  is  considered  very  favorable  to 
the  prosecution  of  public  works  contracts." 

There  is  hardly  a  community  that  has  not  de- 
ferred some  needed  public  work  until  conditions 
should  become  more  favorable.  If  even  a  part  of 
this  deferred  work  be  begun  at  once,  there  will  be 
labor  for  all  who  will  accept  it,  both  directly  on 
these  works  and  indirectly  in  manufacturing  ma- 
terials and  appliances  for  use  on  them. 


Water  Purification  at 
Toledo 


Insufficient  basin  and  filter  capacity  pre- 
vent successful  use  of  iron  and  lime  coagu- 
lation. Sand  incrusted  and  tastes  and  odors 
excessive.    New  filters  now  in  use. 


In  the  annual  report  of  the  Division  of  Water 
of  Toledo  for  the  year  1920,  Water  Commissioner 
George  N.  Schoonmaker  transmits  the  report  of 
R.  W.  Furman,  chemist  in  charge  of  the  water 
purification  works,  which  contains  a  number  of 
interesting  items.  During  the  year  22  new  filters 
were  added  to  the  existing  plant,  these  relieving  a 
situation  which  was  becoming  serious.  During 
the  first  ten  months  of  the  year  the  existing  filters 
were  taxed  to  their  capacit)^  the  daily  pumpage 
repeatedly  exceeding  their  normal  capacity  of  34 
million  gallons.  Filter  washing  was  necessary 
each  day  and,  although  algae  and  similar  organ- 
isms were  not  present  in  such  abundance  as  dur- 
ing 1919,  much  difficulty  was  met  in  supplying 
enough  water. 

During  January  and  part  of  February  alumi- 
num sulphate  was  used  as  a  coagulant.  Through- 
out this  period  the  hardness  of  the  water  was  the 
highest  on  record  and  complaints  were  numerous 
concerning  both  the  hardness  and  an  intense  taste 
and  odor  that  persisted  from  November,  1919, 
until  April,  1920.  Although  the  taste  in  the  filt- 
ered water  was  decidedly  less  than  in  the  river 
water,  the  hardness  on  the  other  hand  was  greater, 
reaching  425  parts  per  million  in  February,  when 
an  iron  and  lime  treatment  was  substituted  for 
alum. 

FILTER  INCRUSTATION  FROM  IRON-LIME 
TREATMENT 

The  change  in  treatment,  however,  only  accen- 
tuated the  trouble  from  tastes  and  odors,  but  was 
continued  for  two  weeks,  when  the  spring  break- 
up and  heavy  precipitation  combined  with  melt- 
ing ice  and  snow  give  some  relief  in  both  hard- 
ness and  taste.  Through  the  latter  part  of  Feb- 
ruary and  the  greater  part  of  March  alum  was 
used  again  and  the  tastes  and  odors  gradually 
disappeared  entirely.     For  the  remainder  of  the 


year  a  moderated  iron  and  lime  application  was 
used.  On  account  of  the  prohibitive  price  of 
alum,  it  was  impossible  to  change  back  to  th's 
material  in  October,  as  has  been  customary  here- 
tofore. 

It  has  been  found  in  this  plant  that  by  the  con- 
tinued use  of  iron  and  lime  for  about  nine  moftths 
the  sand  becomes  incrusted  to  the  extent  of  ap- 
proximately 5  per  cent,  but  these  deposits  have 
in  previous  years  been  removed  without  difficulty 
by  using  alum  for  the  succeeding  three  months. 
This  difficulty  with  using  iron  treatment  is  in- 
creased in  winter  because  of  the  low  temperature 
and  the  fact  that  insufficient  basin  capacity  does 
not  allow  time  enough  for  the  proper  reactions 
necessary  with  the  iron-lime  treatment. 

The  effect  of  an  iron-lime  treatment  when  the 
temperature  has  fallen,  below  5  degrees  Centi- 
grade was  apparent  during  the  latter  part  of  No- 
vember, when  the  incrustation  of  the  sand  in- 
creased rapidly.  The  treatment  was  so  regulated 
that  the  normal  carbonate  alkalinity  of  the  filtered 
water  would  not  exceed  6  to  8  parts  per  million, 
but  complete  reaction  did  not  occur  until  filtra- 
tion, when  the  normal  carbonate  alkalinity  was 
reduced  as  much  as  35  parts  per  million  and  the 
resulting  incrustation  on  the  sand  reached  30  per 
cent  in  a  little  over  two  months.  It  was  found 
that  in  another  plant  using  water  from  the  Mau- 
mee  river  (the  river  from  which  Toledo  draws  its 
supply)  the  incrustation  was  but  4.5  per  cent  in 
December,  although  the  same  iron  and  lime  treat- 
ment was  used;  but  in  this  plant  the  period  of 
sedimentation  averaged  IS  hours.  This  experi- 
ence seems  to  indicate  decisively  that  more  basin 
capacity  is  needed  at  the  Toledo  plant  if  iron 
and  lime  are  to  be  used  during  the  cold  months 
of  the  year,  and  Commissioner  Schoonmaker,  in 
his  report,  recommended  that  arrangement  be 
made  for  the  construction  of  a  10,000,000  gallon 
sedimentation  basin  (which  had  already  been 
planned)  when  the  condition  of  the  bond  market 
is  favorable. 

For  treating  10,300  million  gallons  of  water 
during  the  year  there  were  used  533  tons  of 
alum,  1,818  tons  of  iron,  1,583  tons  of  lime,  8.3 
tons  of  chlorine  and  10.3  tons  of  hypochlorite. 

TASTES  IN  THE  WATER 

During  the  year  two  complete  investigations 
were  made  jointly  by  engineers  of  the  State  De- 
partment of  Health  and  by  the  Toledo  laboratory 
because  of  complaints  of  tastes  and  odors  in  the 
filtered  water.  Chemical  and  bacterial  analyses 
were  made  of  the  river  water  at  intervals  of  a 
few  miles  between  Toledo  and  Defiance.  Be- 
cause of  the  fishy  taste,  consumers  insisted  that 
there  must  be  tons  of  dead  fish  in  the  river  which 
were  polluting  it,  but  inquiries  failed  to  disclose 
any  evidence  of  a  collection  of  fish  at  any  point 
in  the  river.  Investigation  did  establish,  how- 
ever, that  the  tastes  were  not  of  a  harmful  nature 
hut  were  prevalent  in  dozens  of  cities  in  that  sec- 
tion at  that  time  and  were  probably  due  to  algae. 
Numerous  tests  showed  that  the  dissolved  oxygen 
content  of  the  river  water  at  this  time  reached  as 
low  as  34.5  per  cent  saturation. 
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How  to  Be  a  Successful 
Engineer 

Advice  by  one  of  the  deans  of  the  profes- 
sion, naming  what  he  considers  to  be  the 
five  most  important  elements  that  contrib- 
ute to  an  engineer's  success. 

At  the  installation  of  a  student  chapter  of  the 
American  Society  of  Civil  Engineers  at  Purdue 
University,  Prof.  Ira  O.  Baker  delivered  an  ad- 
dress to  the  students  which  contains  in  brief  and 
forceful  language  much  advice  that  should  be 
helpful  not  only  to  students  but  also  to  all  the 
young  men  in  the  engineering  profession.  Our 
space  will  not  permit  us  to  give  the  address  in  full, 
but  we  have  endeavored  to  give  the  gist  of  it  in 
the  excerpts  quoted  below.  We  believe  that  every 
engineer  would  benefit  by  reading  these,  and  still 
more  by  reading  the  complete  address. 

"W'hat  are  the  most  important  elements  that 
contribute  to  the  success  of  an  engineer?  They 
can  be  included  under  five  heads,  namely:  (Ij 
technical  ability;  (2)  breadth  of  knowledge;  (3) 
initiative;  (4)  executive  ability  ;  and  (5)  ability  to 
write  and  speak  clearly  and  forcefully. 

"1.  Technical  Ability. — Apparently,  in  the 
past  at  least,  the  chief  aim  of  the  engineer  has 
been  to  perfect  himself  in  technical  details.  Many, 
if  not  most,  engineering  instructors  have  been 
impressed  with  the  magnitude  of  the  field  of  en- 
gineering knowledge,  and  have  given  their  best 
efforts  to  imparting  to  their  students  what  they 
believed  to  be  the  technical  information  needed  in 
their  future  work.  Therefore,  the  chief  aim  of 
the  engineering  student  has  been  naturally,  and 
almost  universally,  to  acquire  facts  about  his 
chosen  profession.  ...  In  various  ways  the 
profession  is  now  seeking  to  overcome  this  han- 
dicap. 

"What  may  the  engineering  student  do  to  cor- 
rect this  mistake?  First,  he  must  be  thoroughly 
convinced  that  the  mere  accumulation  of  technical 
information  has  little  or  no  educational  value.  He 
should  never  overlook  the  fact  that  the  power  to 
observe  closely,  to  reason  correctly,  and  to  state 
clearly  are  of  vastly  greater  importance  than  any 
amount  of  technical  information  ;  and  he  should 
not  forget  that  technical  details  without  these 
qualities  are  absolutely  useless.  Technical  de- 
tails speedily  get  out  of  date ;  but  these  qualities 
are  never  out  of  date,  and  are  always  valuable 
whatever  a  man  does.     .     .     . 

"The  power  to  acquire  information,  and  the 
knowledge  of  how  to  use  it,  is  of  far  greater  value 
than  any  number  of  the  most  useful  facts.  I  re- 
peat that  the  accumulation  of  facts  is  practically 
worthless. 

"2.  Breadth  of  Knowledge. — The  second  fac- 
tor I  mentioned  as  necessary  for  the  success  of 
an  engineer  is  breadth  of  knowledge.  The  engi- 
neer should  understand  at  least  some  of  the  fun- 
damentals of  economic  problems,  of  social  condi- 
tions, or  political  questions,  of  legislative  action, 
and  know  something  of  the   subtle  relations  of 


labor  and  capital,  of  the  factors  affecting  inter- 
national trade,  and  of  other  questions  that  form 
the  subject  of  the  thinking  and  conversation  of  his 
business  associates  and  other  professional  men. 
If  the  engineer  is  found  seriously  lacking  in 
knowledge  of  these  subjects,  the  layman  considers 
him  an  ignorant  man.     .     .     . 

"One  of  the  best  means  of  broadening  his 
horizon  is  to  read  regularly  and  systematically  a 
good  technical  journal ;  but  an  engineering  stu- 
dent, in  addition  to  keeping  an  eye  on  the  less 
transient  and  less  ephemeral  articles  of  a  good 
daily  paper,  should  also  read  the  political  or  gov- 
ernmental or  financial  articles  in  at  least  one  of 
the  standard  monthly  magazines. 

"3.  Initiative.-- -The  third  important  factor  in 
the  preparation  ui  an  engineer  is  initiative.  The 
most  successful  engineer  must  have  the  ability  to 
devise  new  solutions  of  an  old  problem,  the  power 
to  discover  new  methods  of  accomplishing  results, 
the  capacity  to  find  ways  and  means  without  wait- 
ing to  be  told.  Without  the  power  of  initiative 
the  power  of  self-direction,  no  one  can  hope  to  be 
trusted  with  large  responsibdity.  Men  who  are  at 
the  head  of  large  enterprises  and  who  carry  large 
responsibilities  are  always  looking  for  those  who 
have  initiative;  and  not  infrequently  they  choose 
the  uneducated  man,  or  perhaps  I  should  say  the 
unschooled  man,  who  has  the  power  of  initiative, 
in  preference  to  the  college  trained  man  who  does 
not  have  it.     .     .     . 

"The  cultivation  of  the  power  of  initiative,  of 
self-reliance,  of  self-direction  is  the  most  import- 
ant phase  of  a  college  education.  If  a  student 
has  a  problem  which  baffles  him,  he  should  not  be 
content  to  lay  it  aside  with  the  expectation  that 
the  instructors  will  explain  it  at  the  next  recita- 
tion; but  he  should  regard  such  a  problem  as  a 
challenge  to  his  intellectual  power,  to  his  ability 
to  overcome  obstacles,  and  he  should  earnestly, 
even  enthusiastically,  wrestle  with  the  difficulty 
until  he  has  overcome  it.     .     .     . 

"5.  Ability  to  Write  and  Speak. — Fifth,  and 
last,  I  come  to  the  consideration  of  one  of  the 
most  serious  mistakes,  if  not  the -most  serious  of 
all  the  mistakes,  engineers  have  made  in  the  past. 
The  engineer,  in  college  and  also  after  graduation, 
has  been  so  intent  upon  perfecting  himself  in  tech- 
nical details  that  he  has  neglected  the  means  of 
communicating  his  thoughts  by  writing  or  speak- 
ing to  his  fellow  men.  The  engineer,  if  he  is  to 
attain  to  any  considerable  prominence  or  influ- 
ence in  his  community,  must  do  busmess  with 
other  men,  must  explain  plans,  must  write  letters, 
must  prepare  contracts,  must  give  testimony  in 
court,  must  write  reports;  unless  he  has  acquired 
the  ability  to  express  his  thoughts  in  clear  and 
forceful  English,  he  cannot  influence  others  to  ac- 
cept his  views,  or  convince  others  that  he  is  an 
intelligent  or  educated  man.  Other  men  are  not 
able  to  judge  him  by  his  technical  attainments, 
but  do  judge  him  by  his  ability  in  writing  and 
speaking.  Unless  he  uses  clear  and  forceful  lan- 
guage, others  are  likely  to  assume  that  he  is  an 
ignorant  man,  and  consequently  his  professional 
standing  suffers  and  his  influence  as  a  citizen  is 
weakened.     .     .     . 
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"I  firmly  believe  that  some  engineers  by  their 
crude,  confused  and  incorrect  speech  discredit  all 
engineers  and  do  much  to  prevent  the  recogntion 
of  engineering  as  a  profession.  Such  men  are  in  a 
large  degree  responsible  for  the  low  pay  and  lack 
of  honorable  recognition  of  engineers. 

"Of  the  five  qualifications  I  have  discussed,  the 
ability  to  write  and  speak  clearly  and  forcefully  is 
the  one  most  easily  obtained  anu  the  one  that  is 
most  important  in  its  effect  or.  che  success  of  the 
engineer.  That  is  a  pretty  strong  statement,  but 
in  my  opinion  it  is  strictly  true." 


Summer  Use  for  Snow  Plows 

Like  most  other  northern  cities,  Buffalo,  N.  Y., 
is  provided  with  snow  plows  that  can  be  attached 
to  the  front  end  of  trucks  or  tractors  to  be  used 
in  removing  snow  from  the  city's  streets.  The 
trucks  or  tractors  so  used  are  presumably  in  serv- 
ice throughout  the  remainder  of  the  year  on  work 
for  which  they  were  regularly  designed,  but  the 
plows  themselves  have  been  stored,  except  during 
the  few  days  of  the  year  when  snow  removal  is 
necessary.  The  street  department  of  Buffalo  uses 
Champion  snow  plows,  some  of  them  at  least  be- 
ing attached  to  Bates  "steel  mule"  tractors. 

Early  in  the  spring  of  this  year  \V.  F.  Schw  artz, 
street  commissioner  of  Buffalo,  decided  to  try  the 
use  of  the  city's  snow  plows  in  distributing  ashes 
and  rubbish  on  the  lake  shore  dumps,  where  the 
city  is  reclaiming  land — work  which  heretofore 
had  been  performed  by  scrapers  hauled  by  city 
teams  and  by  men  spreading  the  refuse  bj^  hand 
shovel.  A  tractor  with  snow  plow  attached  was 
started  on  this  work  in  March  and  has  been  used 
continuously  since  that  time,  working  almost  con- 
tinuously with  very  few  delays  or  interruptions. 
Commissioner  Schwartz  recently  stated  that  this 
plan,  which  is  in  direct  charge  of  Mr.  Kilgallon. 
of  the  department  of  streets,  "has  worked  out 
very  satisfactorily  and  we  are  more  than  pleased 
with  the  work  done." 

The  loads  of  rubbish  are  dumped  on  the  top 


(>:  the  fill  near  the  edge  and  are  pushed  forward 
(jy  the  machine.  The  plow  being  hung  in  front 
1)1  the  machine,  the  material  can  be  shoved  to  and 
beyond  the  edge,  which  is  impossible  with  a 
horse-drawn  scraper.  Moreover,  it  can  be  spread 
more  quickly  and  to  better  advantage,  as  well  as 
more  cheaply. 

During  the  last  of  August  and  the  first  of  Sep- 
tember a  ten-day  test  was  run  by  Mr.  Kilgallon. 
During  this  time  the  number  of  loads  spread  per 
dav  varied  from  45  to  60,  each  load  containing 
about  S'/2  cubic  yards.  I'he  amount  of  gasolnic 
used  was  4  gallons  per  8-hour  day,  but  7  is  re- 
quired in  winter  work.  The  amount  of  oil  used 
was  2^2  quarts  per  day  and  2  gallons  per  week 
of  heavy  transmission  oil.  During  the  six  months 
the  cost  of  repairing  and  overhauling  the  tractor 
has  been  $50,  while  practically  none  has  been  re- 
quired for  the  snow  plow.  It  required  two  men 
to  handle  the  machine,  one  running  the  tractor 
and  one  to  handle  the  plow. 

The  plow  performs  work  previously  done  by  a 
team  drawing  a  scraper  and  four  men.  As  the 
equipment  would  otherwise  be  lying  idle,  any 
operating  profit  obtained  by  this  use  reduces  by 
ihat  much  the  overhead  of  snow  removal  work. 


Pennsylvania's  Improved  Highways 

Prior  to  1919  there  were  in  the  state  of  I^'enn- 
sylvania  3,800  miles  of  improved  highways,  an 
amount  which  at  the  end  of  the  present  year  will 
have  been  increased  by  1,150  miles  improved  since 
1919  and  200  miles  that  will  have  been  completed 
by  the  end  of  this  season,  making  a  total  of  5,250 
miles;  to  which  it  is  stated  by  Lewis  J.  Satller, 
Pennsylvania  State  Highway  Commissioner,  that 
1.000  miles  more  should  be  added  in  order  to 
pr(j\  ide  a  system  of  roads  serviceable  for  the  en- 
tire state.  Under  present  conditions  it  is  now 
possible  to  drive  1,000  miles  over  continuous  hard- 
surface  roads  in  the  state  of  Pennsylvania.  An 
up-to-date  comprehensive  system  of  construction 
has  been  dexcloped  and  should  be  continued,  even- 
tually becoming  chiefly  one  of  maintenance. 


SNOW  PLOW  USED  TO  SPRK.VD  REFUSE  ON    irHLIC    DUMP  HY  flTV  OF  BUFFA1,0 


October  8,  1921 


PUBLIC     WORKS 


281 


Crib  and  Cofferdam 

Work  iir 


Pneumatic  caisson  cofferdams  for  dams 
and  for  excavations  in  quicksand.  Cor- 
rection of  leaks  in  cofferdams.  Unwater- 
ing  cofferdams  by  pumping  and  draining. 
Permanent  construction  cribs. 


In  some  cases  where  great  strength,  accuracy 
or  permanence  is  required  or  where  the  bottom 
is  such  that  it  is  extremely  difficult  or  impossible 
to  seal  ordinary  cofferdams  on  it  and  make  a  wa- 
tertight joint  with  the  surface  of  the  ground  and 
sheeting  cannot  be  driven  or  core-walls  placed, 
cofferdams  have  been  made  with  pneumatic  cais- 
sons, which  it  is  not  only  possible  to  sink  under 
all  possible  adverse  conditions,  but  which  can  be 
bonded  together  by  forming  efficient  construction 
joints  between  them  and  making  a  continuous 
solid  wall  of  any  required  length  and  dimension. 
A  pneumatic  caisson  cofferdam  has  the  additional 
advantage  of  being  fitted  to  horizontal  bearing      and  are  sunk  close  together  end  to  end"  to  make 


space  between  them  that  was  unwatered  and  ex- 
cavated by  hand  to  provide  for  the  placing  of  the 
mass  concrete  that  formed  the  remainder  of  the 
foundations  of  the  dam  inside  the  limit  of  the 
crib  cofferdam.  In  this  case  reinforced  concrete 
was  used  for  the  construction  of  the  caissons, 
which  were  built  on  platforms  suspended  from 
temporary  towers  and  gradually  lowered  to  the 
bottom  of  the  river  by  slacking  off  the  nuts  on 
vertical  rods  by  which  the  caisson  was  suspended 
from  falsework  trusses. 

B^OR  FOUNDATIONS  OF  BUILDINGS 

Important  examples  of  the  use  of  pneumatic 
caissons  for  cofferdams  are  seen  in  the  construc- 
tion of  the  substructures  for  very  tall  and  heavy 
office  buildings  in  New  York,  where  they  are  lo- 
cated on  fill  and  quicksand  up  to  100  feet  or  more 
in  depth  overlying  hardpan  and  solid  rock.  The 
toundations  are  carried  through  the  strata  to  rest 
on  rock  by  the  pneumatic  caisson  process,  which 
IS  applied  to  the  construction  of  the  concrete 
piers  supporting  the  columns  in  the  outer  walls 
of  the  buildmg.  These  caissons  are  steel,  wood 
or  generally  at  present  of  reinforced  concrete 
are  made  comparatively  long,  narrow  and  high' 


on  the  earth  or' rock  below  the  surface  and  thus 
securing  great  resistance  against  transverse  dis- 
placement. Generally  when  pneumatic  caissons 
are  used  for  cofferdams  the  design  is  such  that 
they  subsequently  form  part  of  the  necessary 
permanent  structure. 


'^If 


CONTRKTE  PNEUMATIC  CAISSONS  FORMING  UNITS  OF 
COFFERDAM 


Pneumatic  caissons  have  been  used  in  the  con- 
struction of  cofferdams  for  the  unwatering  of 
river  channels  to  prepare  the  site  for  permanent 
dams.  An  example  is  in  the  St.  Maurice  river, 
Canada,  where  the  water  was  very  deep  and  swift 
and  the  river  bed  was  of  jagged  rock  deeply  cov- 
ered with  large  loose  boulders.  Some  of  these 
were  removed  so  as  to  permit  a  portion  of  the 
dam  to  be  built  inside  crib  cofferdams  and  the 
remainder,  where  the  cribs  could  not  be  located, 
was  built  with  pneumatic  caissons  arranged  to 
form  the  foundations  for  the  upper  and  lower  toes 
of   the  permanent   concrete   dam,   but   having   a 

•Continued  from  page  257 


a  sectional  wall  continuous  around  all  sides  of 
the  lot  or  enclosing  sides  not  previously  enclosed 
by  similar  constructions  or  existing  buildings. 

These  caissons,  sometimes  extended  by  detach- 
able cofferdams  on  top,  are  sunk  into  the  rock 
and  the  spaces  between  them  are  cleared  of  the 
quicksand  and  earth  and  are  filled 
with  concrete  extending  into  cavities 
at  the  ends  of  the  caissons,  thus 
bonding  the  adjacent  caissons  to- 
gether with  watertight  joints  and 
forming  in  reality  subterranean  cof- 
ferdam with  the  top,  or  at  least  with 
a  detachable  cofferdam  on  top,  reach- 
ing above  ground  water  level  and 
frec|nent!y  still  higher  to  the  tem- 
porary surfaces  of  the  general  ex- 
cavation, which  is  later  depressed. 
As  the  cofferdam  prevents  the  flow 
of  water  and  quicksand  into  the 
space  enclosed  by  it,  this,  being  a 
relatively  small  area,  can  be  easily 
unwatered  and  the  remaining  opera- 
tion of  heavy  excavation,  concreting, 
waterproofing  and  erection,  is  ad- 
vantageously carried  on  and  the  in- 
terior piers  are  thus  built  much  more 
cheaply  in  the  open  than  they  could  be  by  the 
pneumatic  process.  Eventually  the  excavation  is 
completed  inside  the  cofferdam  and  as  it  is  carried 
down  tremendous  unbalanced  pressure  of  the  semi- 
fluid mass  on  the  exterior  causes  a  great  horizontal 
thrust  that  must  be  resisted  by  a  system  of  very 
heavy  temporary  cross  struts  of  large  timbers  from 
10  to  20  feet  apart  horizontally  and  5  or  6  feet  apart 
vertically,  which  are  finally  replaced  by  the  beams 
and  girders  in  the  permanent  floor  system. 

LEAKS 

When  leaks  occur  through  earth  cofferdams  it 
is  generally  because  the  material  is  inferior  or 
inadequate  and  more  material  has  to  be  dumped 
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on  the  outer  space  of  the  cofferdam  to  close  the 
leaks.  For  this  purpose  clay  is  the  best,  but  if  the 
leak  is  very  large  or  if  an  opening  has  actually 
been  made  in  the  cofferdam  there  may  first  be 
placed  a  quantity  of  broken  stone  or  any  con- 
venient material  covered  with  earth  and  later  with 
clay.  Sometimes,  too,  it  may  be  advantageous  to 
sink  a  large  piece  of  canvas  in  a  horizontal  posi- 
tion over  the  suspected  leak  and  cover  it  with  a 
heavy  bed  of  earth  and  clay. 

If  the  leak  occurs  at  the  outer  toe  of  the  coffer- 
dam it  may  be  often  remedied  by  enclosing  it  with 
a  line  of  sheet  piles.  Although  these  piles  are  not 
at  first  absolutely  watertight  they  will  shut  off 
any  considerable  flow  of  water  and  may  eventu- 
ally become  tight. 

Leaks  through  wooden  sheet  piling  may  be 
stopped  either  by  an  embankment  against  the 
outer  face  or  by  driving  additional  piles  parallel 
to  the  existing  piles  and  filling  the  space  between 
them  with  puddled  clay. 

Leaks  through  steel  sheet  piles  often  occur  m 
the  clearances  of  the  installation  joints  and  are 
likely  to  gradually  silt  up,  but  if  the  water  is  very 
clear  or  for  any  other  reason  setting  up  does  not 
take  place,  they  may  be  sometimes  closed  by  driv- 
ing long  wooden  splines  in  the  joint  if  the  clear- 
ance is  sufficient  or  sometimes  by  injecting  grout 
into  the  joints.  When  the  piles  are  broken  or 
when  they  are  obstructed  so  as  not  to  be  driven 
to  the  required  depth  another  row  may  be  driven 
parallel  to  them. 

Sometimes  relief  of  leakage  may  be  had  by  div- 
ers examining  the  leaks  and  depositing  bags  of 
sand  and  concrete  to  fill  the  cavities.  The  bags 
should  be  only  partly  filled  in  order  to  enable 
them  to  mould  themselves  to  the  required  con- 
tours and  if  the  concrete  is  deposited  in  paper 
bags  the  paper  may  or  may  not  disappear  later. 
If  deposited  in  burlap  bags  it  generally  will  pen- 
etrate through  the  fibers  of  the  fabric  and  form 
cemented  joints  with  adjacent  bags. 

Large  leaks  in  the  vertical  faces  of  cofferdams 
may  sometimes  be  examined  and  stopped  by 
means  of  small  auxiliary  movable  cofferdams, 
called  suckers,  with  three  sides  and  a  bottom  but 
open  on  the  fourth  side  and  top  and  with  the 
vertical  edges  provided  with  gaskets,  which  may 
be  lowered  alongside  the  face  and  held  by  the 
water  pressure  against  the  face  of  the  cofferdam. 
Such  cofferdams  are  frequently  used  in  shipyards. 

INTERIOR   BOTTOM   LEAKS 

The  most  serious  leakage  into  cofferdams  is  up- 
ward through  the  bottom  where  the  ground  is 
porous  or  where  the  bottom  is  of  rock  with  seams 
and  fissures.  It  is  always  difficult  and  sometimes 
impossible  to  control.  In  rock  bottom  it  may  be 
possible  to  drill  rows  of  holes  in  the  cofferdam 
and  even  outside  of  the  cofferdam,  piercing  the 
water-bearing  strata  or  rock  seams,  and  through 
these  holes  force  grout  in  successive  applications 
until  it  has  closed  the  seams  and  shut  off  the  flow 
of  water.  This  method  was  successfully  adopted 
in  the  construction  of  the  Olive  Bridge  dam  and 
of  a  cofferdam  in  the  Ohio  river. 


Generally  where  separate  leaks  are  disclosed  in- 
side the  cofferdam,  sumps  or  wells  are  excavated 
around  them  and  the  suction  of  a  powerful  pump 
is  introduced  to  draw  the  water  away  if  possible. 
In  other  cases,  if  the  leak  is  sufficiently  concen- 
trated, it  may  be  enclosed  with  a  watertight  well 
or  shaft  or  a  vent  pipe  sealed  into  it  and  the  water 
allowed  to  rise  freely  and  overflow  over  the  top 
of  the  cofferdam. 

Experiments  have  been  made  to  close  leaks  in 
the  bottom  of  an  area  of  a  cofferdam  by  means 
of  the  freezing  process  applied  by  the  circulation 
of  cold  air  through  pipes  in  trenches  or  on  the 
bottom.  This  method  is,  of  course,  extremely 
slow  and  very  costly  and  probably  will  never  be 
resorted  to  unless  under  extreme  conditions.  The 
circulation  of  brine  requires  a  somewhat  smaller 
installation  but  is  likely  to  defeat  it|S  own  object, 
since  if  leaks  occur  in  the  pipes  the  escaping  brine 
prevents  local  freezing.  The  circulation  of  com- 
pressed, air  is  little  injured  by  leakage,  for  this 
causes  expansion  afid  increased  refrigeration. 

When  the  leaks  are  very  numerous  or  very- 
strong,  it  is  often  advisable  to  subdivide  the  cof- 
ferdam by  interior  partitions  of  the  same  charac- 
ter as  the  outside  cofferdam  or  of  different  nature, 
as  may  prove  desirable,  and  then  concentrate  all 
of  the  unwatering  efforts  on  one  division  at  a  time, 
thus  completing  the  excavation  and  generally  af- 
fording an  opportunity  to  concrete  the  bottom 
and  seal  the  leaks  so  as  to  successively  progress 
over  the  entire  area.  It  is  sometimes  advisable  to 
anticipate  this  method,  especially  if  the  coffer- 
dam is  composed  of  piling  that  can  be  driven  so 
that  only  enough  of  it  may  be  installed  to  form 
one  or  two  subdivisions  of  the  cofferdam  and  from 
which  it  can  be  pulled  and  redriven  to  make  the 
successive  sections. 

UNTArATERING  COFFERDAMS 

Unwatering  the  cofferdam  is  almost  always 
performed  with  pumps,  but  if  the  topography  is 
favorable  it  may  sometimes  be  done  by  a  syphon 
or  by  direct  drainage  through  pipes  or  canals  to 
disposal  at  the  lower  level.  If  syphoning  is  pos- 
sible, the  pipes  can  be  carried  over  the  top  of  the  - 
embankment  and  to  as  great  a  depth  and  for  as 
long  a  distance  as  is  necessary,  provided  the  out- 
let is  sufficiently  below  the  bottom  of  the  coffer- 
dam to  provide  a  head  to  overcome  friction. 

The  syphon  can  be  put  in  operation  by  pump- 
ing or  by  closing  both  ends  and  filling  it  with 
water  while  the  air  escapes  at  the  summit.  If 
pipes  are  inserted  through  the  cofferdam,  great 
care  must  be  taken  to  protect  the  latter  from 
leakage  around  them,  especially  in  earth  embank- 
ments where  any  leakage  would  be  sure  to  cause 
serious  scouring  and  where  the  pipes  inserted 
should  be  built  in  as  the  cofferdam  is  constructed 
and  provided  with  cross  walls,  stops,  and  proper 
facing  to  protect  the  intake. 

Pumping  for  very  small  cofferdams  may  be  ac- 
complished with  hand  diaphragm  pumps  if  the  lift 
is  low  and  the  cofferdams  and  bottom  are  tight. 
I'sually,  however,  power  pumps  will  be  necessary, 
and  for  small  work  or  where  the  leakage  is  light, 
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these  may  be  of  moderate  size  and  driven  by  gas- 
oline engines.  For  large  cofferdams  or  heavy 
leakage  or  long-continued  work  it  will  be  neces- 
sary to  install  plunger  or  centrifugal  pumps  oper- 
ated by  steam  or  electric  power. 

Usually  centrifugal  pumps  are  the  simplest  and 
most  efficient  and  give  very  good  service  for  ordi- 
nary lifts  and  large  volumes  of  water.  Sizes  of 
2  to  6  inches,  according  to  the  magnitude  of  the 
work  are  generally  used,  although  8  and  10-inch 
pumps  are  occasionally  installed.  The  pumps 
may  be  used  singly  for  different  sumps  or  they 
may  be  combined  in  batteries  in  two  or  more 
sumps.  Under  favorable  conditions  the  coffer- 
dam can  be  unwatered  by  constant  heavy  pump- 
ing and  then  kept  dry  by  operating  one  or  two 
pumps  a  portion  of  the  time  or  one  pump  con- 
stantly working  at  low  capacit)-. 

TEH^rAXENT   CRIBS 

Cribs  are  used  not  only  for  au.xiliary  purposes 
as  cofferdams,  but  for  primary  construction  for 
foundations  of  walls,  retaining  walls,  bridge  piers, 
abutments,  and  other  foflndations,  generally  for 
submerged  operations.  When  used  for  such  pur- 
poses they  differ  little,  if  any,  from  the  cribs  used 
for  cofferdam  construction  except  that  they  are 
likely  to  be  filled  completely  with  broken  stone 
or  with  concrete. 

They  are  built  with  the  bottoms  fitted  to  con- 
form with  the  profile  of  irregular  rock  or  with 
horizontal  bottom  to  be  sunk  to  a  level  surface 
or  in  a  dredged  excavation.  They  are  sunk  by 
rock  or  earth  ballast  and  when  cnmpletely  filled 
serve  as  a  footing  for  stone  masonry  or  concrete, 
which  always  extends  below  water  level  and  is 
generally  built  either  in  verj'  shallow  water  just 
below  low  water  elevation  or  in  detachable  coffer- 
dams that  are  easily  maintained  on  the  tops  of 
the  cribs  and  removed  after  the  structure  is  fin- 
ished. 

Crib  foundations  are  most  used  in  very  swift, 
deep  current  and  on  very  irregular  rocky  bottom 
and  for  sea  walls,  quays  and  foundations  that  are 
exposed  to  heavy  wave  action.  They  can  be  built 
in  safe  locations  on  shore,  floated  to  position  un- 
der favorable  conditions,  and  can  quickly  be  bal- 
lasted and  sunk  and  made  temporarily  stable  to 
resist  displacement  before  completion  of  the  sub- 
structure. When  used  for  bridge  piers  they  are 
generally  filled  solid  with  concrete  deposited  in 
their  pockets  under  water  by  the  tremie  method 
or  with  bottom-dump  buckets  carefully  lowered 
to  position.  As  they  are  wholly  submerged,  no 
attempt  is  made  tci  make  tight  sides  and  wide 
interstices  are  frequently  left  between  the  timbers. 

Sometimes  the  crib  walls  are  made  of  planks 
laid  flat  with  spaces  between  them  and  serve 
merelv  as  a  container  for  the  concrete  and  to 
break  the  force  of  the  current.  Recently  cribs 
have  been  made  of  reinforced  concrete  of  large 
dimensions  built  on  shore,  fitted  with  false  bot- 
toms, lifted  by  heavy  derricks,  launched  and 
floated  to  position  or  carried  on  barges,  sunk  to 
the  bottom  and  later  filled  with  concrete.  An 
example  of  very  large  concrete  cribs  is  seen  in  the 
harbor  improvement  construction  at  Halifax 
N.  S. 


Mosquito  Control  by  Use  of  Top  Minnow 

Ichthyologist  .Samuel  F.  Hildebrand  recently 
made  the  following  report  on  the  prompt  control 
of  mosquito  production  by  employment  of  Gam- 
busia  in  large  numbers,  this  report  being  pub- 
lished by  the  United  States  Public  Health  Service 
in  "Public  Health  Reports." 

"Unusually  heavy  rains  were  experienced 
around  Augusta,  Ga.,  early  in  July.  As  a  result, 
many  temporary  ponds  were  formed.  A  pond, 
covering  about  one-fourth  acre  of  ground,  was  ob- 
served on  July  18  to  contain  mosquito  larvae  in 
countless  numbers.  Culicine  larvae  predomi- 
nated, but  many  anopheline  larvae  were  also 
found.  The  mosquito  larvae  were  uniformly  dis- 
tributed over  the  pond.  Previous  to  the  July  rains 
this  depression  was  completely  dry,  but  it  gave 
evidence  of  having  been  under  water  for  a  con- 
siderable period  of  time  since  aquatic  plants,  cat- 
tails, and  arrowheads  were  well  established. 
Smart  weed,  Bermuda  grass  and  foxtail  occurred 
along  the  edges  of  the  water.  On  July  19,  ap- 
proximately 2,000  Gambusia  were  introduced.  On 
the  evening  of  July  20  no  wiggletails  were  visible 
in  open  water,  but  they  were  exceedingly  numer- 
ous in  the  vegetation  where  they  had  gone  for 
protection.  On  and  after  July  26  only  an  occa- 
sional small  wiggletail  could  be  found." 

As  the  fish  were  obtained  from  an  abundantly 
stocked  pond  only  about  300  yards  distant,  they 
were  transferred  about  500  at  a  time  in  a  wooden 
tub,  the  work  requiring  less  than  half  a  day's  time 
of  one  laborer.  The  cost  in  this  instance  for 
complete,  prompt  and  continuous  control  of  mos- 
quito production  was  not  more  than  $1. 


Varieties  of  Paving  Brick 

At  the  request  of  the  United  States  Department 
of  Commerce  the  National  Paving  Brick  Manufac- 
turers' Association  has,  during  the  past  few 
weeks,  been  collecting  from  the  various  manufac- 
turers of  paving  brick  information  concerning  the 
various  kinds  and  sizes  of  brick  which  each  man- 
ufacturer has  shipped  during  the  past  ten  years. 
It  would  appear  from  the  blank  sent  out  for  the 
manufacturers  to  fill  in  that  at  least  15  different 
sizes  and  types  have  been  in  more  or  less  common 
use,  since  these  arc  especially  mentioned  in  the 
questionnaire,  while  some  manufacturers  have 
been  asked  by  purchasers  to  provide  still  different 
ones,  we  understand. 

The  several  types  and  sizes  specified  are  as  fol- 
lows: Plain  wire-cut  brick  and  block,  83/2  inches 
long,  4  inches  deep  and  either  2>^,  3,  3>^  or  4 
inches  wide.  Vertical  fibre  bricks  with  lugs,  di- 
mensions the  same  as  above.  Dunn  wire-cure-lug 
brick,  8>2  inches  long,  3j/^  inches  deep  and  either 
3,  33/^,  4  or  5  inches  wide.  Repressed  brick,  Syi 
inches  long  and  3  by  4  or  3>^  by  5  inches.  It  is 
the  belief  of  the  Department  of  Commerce  and  of 
the  National  Paving  Brick  Manufacturers'  Asso- 
ciation that  it  will  be  to  the  advantage  of  both 
consumer  and  manufacturer  if  these  various  types 
and  sizes  be  reduced  to  not  more  than  3  or  4  in- 
stead of  the  considerable  number  now  in  more  or 
less  common  use. 
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Recent  Legal  Decisions 


CONSTRUCTION     OF     NEW     JERSEY     STATUTE     AS     TO 
SOURCES    OF    MUNICIPAL    WATER    SUPPLY 

In  an  action  as  to  the  validity  of  a  permit 
granted  by  the  New  Jersey  state  board  of  con- 
servation to  the  borough  of  Wharton  to  divert 
water  from  the  Rockaway  river  to  provide  a  bet- 
ter water  supply,  the  New  Jersey  Court  of  Errors 
and  Appeals  holds,  Fagen  v.  Mayor,  etc.,  of  Bor- 
ough of  Wharton,  113  Atl.  920,  that  the  limitation 
of  the  Act  of  March  16,  1916,  par.  18,  that  it  shall 
be  unlawful  for  any  municipality  to  obtain  a  new 
or  additional  water  supply  from  any  watershed 
other  than  the  watershed  or  watersheds  from 
which  said  municipality  obtains  its  existing  wa- 
ter supply  without  the  consent  of  the  district 
water  supply  commission,  the  court  said,  "must 
be  read  in  connection  with  the  entire  act,  which 
has  reference  to  granting  permission  to  any  mu- 
nicipality, and  the  prohibition  was  not  intended 
to  deprive  the  state  board  of  its  special  oversight 
and  powers  in  all  cases.  If  it  be  otherwise,  then 
the  state  board  is  powerless  to  oversee  the  acts 
of  the  district  board.  We  also  think  the  evidence 
shows  that  there  is  a  public  necessity  for  the 
new  supply." 

ORDINANCE    AS    TO    REMOVAL    OF    ASHES    HELD    NOT 
DISCRIMINATORY    AS    AGAINST    APART- 
MENT  HOUSE  OWNERS 

The  Maryland  Court  of  Appeals  holds,  Mayor, 
etc.,  of  Baltimore  v.  Hampton  Court  Co.,  113  Atl. 
850,  that  ordinance  No.  55  of  the  mayor  and  city 
council  of  Baltimore,  approved  December  20, 
1915,  adding  a  new  section  to  the  Baltimore  City 
Code,  1905,  art.  26,  to  be  known  as  sec.  2-A,  mak- 
ing it  the  duty  of  the  commissioners  of  steet  clean- 
ing to  remove  all  ashes  from  dwelling  houses, 
apartment  houses  and  tenement  houses,  with  the 
limitation  that  such  ashes  shall  not  exceed  15 
bushels  per  week,  is  not  capricious,  oppressive, 
unreasonable,  or  discriminatory,  against  owners 
of  apartment  houses  having  a  larger  amount  of 
ashes  than  their  neighbors  who  do  not  live  in 
apartment  houses.  The  court  said  that  "it  does 
not  seem  to  be  any  more  unreasonable  to  require 
owners  of  large  apartment  houses  to  provide  for 
the  removal  of  their  ashes  in  excess  of  the  amount 
produced  by  the  owner  of  large  dwe'lings,  than  to 
require  hotels,  factories  and  department  stores 
producing  large  quantities  to  remove  the  same,  as 
we  said  in  Mayor  and  City  Council  of  Baltimore 
v.  Hampton  Court  Co.  (126  Md.  341,  94  Atl. 
1018),  they  could  be  compelled  to  do." 


AUTHORITY    REQUIRED    FOR    PURCHASE  OF    FIRE    EN- 
GINE   BY    MUNICIPALITY    UNDER    MISSISSIPPI 
STATUTE 

Under  the  provisions  of  chapter  8,  par.  43,  of 
the  Charter  of  the  City  of  Columbus,  Ohio,  as 
well  as  under  section  3474,  Ohio  Code  of  1906 
(sec.  2812,  Hemingway's  Code),  no  contract  can 
be  entered  into  by  any  officer  on  behalf  of  a 
municipality  unless  "specially  authorized  thereto 
by  law,"  or  by  an  order  of  the  board  of  municipal 


authorities.  The  Mississippi  Supreme  Court 
holds,  Kidder  v.  McClanahan,  that  any  contract 
by  a  municipality  for  the  purchase  of  a  fire  engine 
is  not  such  a  contract  as  the  mayor  is  specially 
authorized  by  law  to  execute  for  the  municipality  ; 
and,  in  order  to  legally  execute  such  a  contract  on 
behalf  of  a  municipality,  he  must  be  specially 
authorized  to  do  so  by  an  order  of  the  mayor  and 
city  council  entered  on  their  minutes ;  and  such 
order  must  either  set  out  the  proposed  contract 
in  full,  making  it  a  part  of  the  order  adopting  it, 
or  the  minutes  of  the  board  must  show  the  im- 
portant and  controlling  provisions  of  the  contract 
which  he  is  authorized  to  sign.  The  mayor  and  city 
council  have  no  right  to  delegate  their  power  to 
the  mayor  to  agree  on  the  terms  of  such  a  contract. 


POWER      OF       MUNICIPALITY      TO      ACQUIRE       WATER 
WORKS  PARTLY  SITUATED  IN  ANOTHER  STATE 

On  a  rehearing  of  the  case  of  Superior  Water, 
Lip-ht  &  Power  Co.  v.  City  of  Superior,  the  Wis- 
consin Supreme  Court,  183  N.  W.  254,  had  before 
it  for  consideration  the  question  whether  the  city 
could  acquire  title  to  that  portion  of  the  water 
company's  property  situated  in  Minnesota.  The 
court  holds  that  proceedings  on  the  part  of  a  mu- 
nicipality to  acquire  the  property  of  a  water  works 
company  under  the  Wisconsin  Public  Utility  Law 
are  in  the  nature  of  condemnation  proceedings, 
even  where  the  company  has  voluntarily  accepted 
an  indeterminate  permit.  Although  a  portion  of 
the  property  might  be  physically  located  beyond 
the  borders  of  the  state,  nevertheless,  it  being- 
deemed  personal  property,  it  was  held  to  have  a 
legal  status  in  the  state;  and  therefore  the  state 
has  ample  jurisdiction  to  deal  with  the  entire 
property  as  property  within  the  state  and  to  take 
the  title  from  the  water  company  pursuant  to  its 
power  of  eminent  domain.  The  city  was  held  to 
have  power  to  acquire  and  own  water  works 
property  beyond  the  state  as  well  as  the  city 
boundaries. 


POWER     OF     VILLAGE      UNDER     STATUTE     TO      MAKE 

FRANCHISE    AGREEMENT    WITH    LIGHT    AND 

POWER    COMPANY 

The  Michigan  Supreme  Court  holds,  Village  of 
Plainwell  v.  Eesley  Light  &  Power  Co.,  183  N.  W. 
66.  that  where  a  village,  pursuant  to  section  2782, 
Mich.  Comp.  Laws,  1915,  has  made  a  franchise 
agreement  with  a  light  and  power  company  for  a 
period  of  10  years,  the  power  of  the  village  to 
make  such  a  contract,  though  exhausted  by  the 
making  of  the  contract,  was  restored  by  an  agree- 
ment between  the  village  and  the  company  ter- 
minating such  contract  on  the  day  a  new  contract 
was  to  take  effect.  Such  a  contract  is  not  ultra 
vires  as  for  a  longer  period  than  the  10  years 
authorized  by  the  statute  because  5  months  and 
24  days  are  allowed  the  company  for  prepara- 
tinn  and  the  installation  of  equipment  for  per- 
formance of  the  contract. 
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NEWS  OF  THE  SOCIETIES 


October— IOWA  SECTION  OF  THE 
AMERICAN  WATER  WORKS  ASSO- 
CIATION. Seventh  annual  meeting. 
Omaha,  Neb.  Secretary,  Jack  J.  Hin- 
man,  Jr.,  State  University,  Iowa  City, 
la. 

Oct.  1-15— LYONS  FAIR  FOR  PRO- 
MOTION OP  INTERNATIONAL 
TRADE.      Lyons,    France. 

Oct.  11-14— INTERNATIONAL  AS- 
SOCIATION OF  FlKl'.  ENGINEERS'. 
Annual  Convention.  Atlanta.  Ga.  Ho- 
tel Ansl'jy.  Secretary,  James  J.  Mul- 
cahey.  Municipal  Building,  Denver. 
Colo. 

Oct.  11-1<1 — AMERICAN  ASSOCIA- 
TION OF  PORT  AUTHORITIES.  An- 
nual meeting.  Seattle,  Wash.  Secre- 
tary, M.  P.  Fennell,  Jr..  57  Common  St., 
Montreal,  Canada. 

Oct.  12-14— LEAGUE  OF  KANSAS 
MUNICIPALITIES.  Annual  conven- 
tion. Lawrence,  Kans.  Secretary, 
John   G.    Stutz    University   ot   Kansas. 

Oct.  17— ILLINOIS  STATE  FEDERA- 
TION OF"  LABOR.  Aurora,  111..  Head- 
quarters, 166  W.  Washington  St.,  Chi- 
cago. '  ' 

Oct.  20-21  —  CITY  PAVING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia, 1317  Spruce  St.,  Philadel- 
lihia.     H.   E.   Hopkins. 

Oct.  20-21— OHIO  STATE  CONFER- 
ENCE ON  CITY  PLANNING.  Annual 
conference.  Columbus,  Ohio.  Secre- 
tary-treasurer —  Charlotte  Rurabold, 
Chamber  of  Commerce  Building, 
Cleveland. 

Oct.  24-28  —  AMERICAN  SOCIETY 
KOR  MUNICIPAL  IMPROVEMI'J.NT-?. 
Annual  convention.  Southern  Hotel. 
HaUim^re.  Md.  Secretary.  Charles 
Carroll  Brown.  St.  I-'etorsburg.  Fla. 

Oct.  31-Nov.  5  — NEW  ENGLAND 
ASSOCIATION  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
nection with  INTERNATIONAL  TP:X- 
TILB        EXPOSITION.  Mechanic-s' 

Building.  Boston.  Mass.  Secretary. 
James  F.  Morgan.  Devonshire  St.. 
Boston 

Nov.  14-16— CITY  MANAGERS'  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
msr.,   Clarksburg.   W.   Va. 

Nov.  14-18  —  AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     New  York   City. 

Nov.  16-18  —  NATIONAL  MUNICI- 
PAL LEAGUE.  Chlcaso.  Secretary, 
H.  W.  Dodd,  261  Broadway,  New  York 
City. 

Nov.  17— AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  Archi- 
tects and  Marine  Engineers.     New  York 

Nov.  17-18— SOCIETY  OF  NAVAL 
ARCHITECTS  AND  MARINE  ENGI- 
NEERS.    New  York. 

Dec,  22-23— KANSAS  ENGINEERING 
SOCIETY,  Hutchinson.  K.Tn 
„J?"-  17-20  —  AMERICAN  ROj\X> 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago,   III. 


I 


AMERICAN  PUBLIC  HEALTH  ASSO- 
CIATION 

The  fiftieth  annual  meeting  of  the 
American  PubHc  Health  Association 
will  be  the  occasion  of  a  Health  Fort- 
night. From  November  8-19,  New 
York  City,  will  be  the  scene  of  activi- 
ties connected  with  this  event,  and  the 
piiblicity  with  its  slogan  "Health  First" 
will  stimulate  interest  throughout  the 
country. 

Health  Fortnight  will  include  three 
major  divisions— a  Health  Institute  from 
November  8-11;  a  Health  Exposition, 
November  14-19;  the  Fiftieth  Annual 
Meeting  of  the  American  Public  Health 
Association,  November  14-19.  Repre- 
sentatives from  virtually  every  State  in 


the  L'nion  and  from  many  foreign 
countries  will  participate  m  the  e-xten^ 
sive  program. 

To  focus  the  attention  of  the  general 
public  upon  this  celebration,  November 
13th  will  be  observed  as  Health  Sunday 
in  many  churches.  Health  Day  will  al- 
.so  be  observed  in  the  synagogues  and 
in  numerous  business  and  social  organ- 
izations. Speakers  prepared  to  talk  au- 
tinoritativeiy  on  health  topics  will  be 
furnished  on  request  to  any  of  ttiose  or- 
ganizations. The  New  Vork  County 
Chapter  of  the  American  Red  Cross  is 
ro-operating  with  the  general  commit- 
tee in  the  arrangement  for  this  service. 

The  Public  Health  Exposition  will 
undoubtedly  make  the  widest  appeal  to 
the  lay  public.  It  will  be  the  largest 
attair  of  its  kind  ever  held  in  New 
York  City.  It  will  be  conducted  unaer 
the  joint  auspices  of  the  Department  or 
Health  of  the  City  of  New  York  and 
the  American  Public  Health  .-Associa- 
tion. Already  allotments  of  space  in- 
dicate that  at  least  two  entire  Hoors  ol 
the  Grand  Central  Palace  will  be  oc- 
cupied by  exhibitor.^.  The  exhibits  will 
include  those  of  educational  and  philan- 
thropic organizations  and  those  of  com- 
mercial houses  producing  approved  ar- 
ticles of  health  value. 

Every  legitimate  means  will  be  util- 
ized to  promote  attendance  at  the  Ex- 
position, for  this  will  be  the  most  et- 
fective  way  in  which  the  message  of 
Health  Fortnight  may  be  brought  to 
the  public.  The  fact  that  a  similar 
health  exposition  held  in  Chicago  a  year 
ago  drew  an  attendance  of  over  one 
hundred  thousand  indicates  the  extent  to 
which  this  form  of  popular  education 
may  be  carried.  Naturally,  in  New  York 
with  its  larger  population,  a  propor- 
tionately greater  attendance  is  expected 
at  the  Exposition.  The  profits  from 
the  sale  of  tickets,  after  the  cost  of 
the  Exposition  and  the  Convention  are 
defrayed,  will  be  devoted  to  establish- 
ing nutritional  clinics  for  the  benefit  of 
undernourished  children.  In  this  con- 
nection, Dr.  Royal  S.  Copeland,  Health 
Commissioner  |of  jthe  City  of  New 
York,  will  present  a  series  of  educa- 
tional exhibits  in  which  instruction  in 
the  feeding  of  children  will  be  featured. 
Dr.  Copeland  is  chairman  of  the  Ex- 
position ;  A.  W.  Hedrich  of  the  Amer- 
ican Public  Health  Association  is  Sec- 
retary and  Dr.  C.  E.  North,  treasurer 
and  general  manager. 

The  Health  Institute  from  November 
8-11,  will  present  to  visitors  to  the  Con- 
vention an  unusual  opportunity  to  see 
the  operations  of  established  methods 
applied  to  various  phases  of  public 
health  work.  About  forty  demonstra- 
tions have  been  planned.  The  thorough- 
ness of  the  program  may  be  gathered 
from  the  fact  that  the  Institute  is  spon- 
sored by  the  American  Public  Health 
.Association,  the  Health  Department  of 
the  City  of  New  York,  the  New  York 
State  Department  of  Health,  the  U.  S. 
Public  Health  Service,  the  National 
Health  Council,  and  the  Committee  on 
Public  Health  of  the  New  York  Acad- 


eiTiy  of  Medicine,  with  the  co-operation 
of  approximately  one  hundred  other  or- 
ganizations. The  chairman  of  the  com- 
mittee in  charge  is  Dr.  W.  E.  Evans. 
The  Director  of  the  Institute  is  Dr. 
D.  B.  Armstrong  of  the  National  Health 
Council. 


PERSONALS 


Marsh,  Robert  S.,  of  Alliance,  Ohio, 
has  been  made  state  architect  and  engi- 
neer of  Ohio,  and  will  be  connected 
with  the  department  of  highways  and 
public  works. 

Hutson,  W.  F.,  is  now  district  en- 
gineer of  the  Texas  state  highway  de- 
partment at  Waco,  Texas. 

O'Donnell,  James  E.,  has  accepted  a 
temporary  position  as  city  manager  of 
St.  .Mbans,  Vt.,  to  fill  the  vacancy  due 
to  the  recent  resignation  of  Athole  B. 
Edwards. 

Keller,  Col.  Cljarles,  Corps  of  Engi- 
neers, U.  S.  Army,  has  been  appointed 
enginer-commissioner  of  the  District  of 
Columbia,  succeeding  Col.  Charles  W. 
Kutz. 

Sheets,  Frank  T.,  until  recently  engi- 
neer of  design  in  the  division  of  high- 
ways, Illinois  Department  of  Public 
Works,  has  been  promoted  to  the  posi- 
tion of  superintendent  of  highways, 
which  position  was  formerly  held  byS. 
E.   P.radt,  resigned. 

Bennett,  J.  B.,  has  been  appointed 
county  engineer,  Pottawatomie  county, 
Okla. 

Ullins,  F.  W.,  Jr.,  city  engineer  of 
Shorewood,  Wis.,  has  been  appointed 
member  of  the  Metropolitan  Sewerage 
Commission  of  Milwaukee  county.  The 
other  members  of  this  commission  are 
Charles  B.  Perry  and  George  P.  Miller. 
Smook,  Joseph  M.,  has  been  appointed 
aid  with  the  U.  .S.  Coast  and  Geodetic 
Survey  and  is  now  located  in  Wisconsin. 
Foulks,  John  A.,  assistant  chief  ex- 
aminer of  the  Civil  Service  Commission, 
has  been  appointed  by  Director  Ray- 
mond of  the  Department  of  Streets  and 
Public  Improvements,  Newark,  N.  J., 
to  head  the  new  division  of  water  in 
this  department,  with  the  title  of  chief 
engineer  of  that  division. 

Barstow,  E.  D.,  head  of  the  depart- 
ment of  county  sanitary  engineering  of 
Summit  county,  Ohio,  who,  upon  the 
abolition  of  the  department  by  the 
county  commissioner,  lost  his  position, 
has  been  re-hired  as  sanitary  engineer, 
effective  October  1st. 

Smith,  R.  Home,  has  been  unani- 
mously chosen  by  the  Toronto  Harbor 
Commissioners  as  their  chairman,  to 
succeed  the  late  Hon.  Lionel  H.  Clarke. 
Valiquette,  J.  H.,  was  recently  ap- 
pointed manager  of  the  city  of  Shaw- 
ingan  Falls,  Quebec. 

Roohetti,  J.,  chief  engineer  of  the 
Manitoba  Power  Commission,  has  been 
appointed  power  commissioner  for  the 
province  of  Manitoba,  succeeding  J.  M. 
Leamy.  who  resigned. 

Dirkcrman,  Alton  L.,  71  years  old, 
well-known  mining  engineer  who  repre- 
sented John  D.  Rockefeller  in  the  devel- 
opment of  iron  mines  in  Minnesota,  died 
at  Colorado  Springs,  Colo.,  on  Septem- 
ber 15th. 

Black,  Tanjor,  of  Whitehall,  Mont., 
has  been  appointed  assistant  engineer 
in    the    Reclamation    Service,    and    has 
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reported   for  duty  at  Malta,  Mont.,  on 
the  Milk  River  project. 

Richardson,  Clifford,  well  known  in 
this  country  and  Europe  as  a  specialist 
in  asphaltic  materials  and  paving  meth- 
ods, is  retiring  from  active  practice  on 
October  first.  He  will  leave  New  York 
City,  where  he  has  been  engaged  as 
consulting  engineer  for  the  Barber 
Asphalt  Paving  Co.,  for  Santa  Barbara, 
Cal. 

Ward,  Robert  L.  E.,  has  been  ap- 
pointed city  engineer  of  Canon  City, 
Colo. 

Smith,  Prof.  L.  S.,  head  of  the  high- 
way engineering  and  city  planning 
courses  of  the  university  of  Wisconsin, 
has  been  appointed  engineer  of  the  Ap- 
pleton.  Wis.,  city  plan  commission. 

Conner.  R.  M.,  has  been  transferred 
to  the  Riverton  project,  U.  S.  Reclama- 
tion Service,  as  construction  engineer 
on  diversion  dam  and  canals  to  irri- 
gate 100,000  acres  in  .  Fremont  county, 
with  headquarters  at   Pilot,   Wyo. 

Shaner,  Harry  L.,  has  been  re-elect- 
ed by  the  board  of  aldermen  as  com- 
missioner of  public  works  of  Winston- 
Salem,  N.  C. 

Guepel,  Louis  A.,  has  been  appointed 
sanitary  engineer  in  charge  of  the  In- 
diana state  water  and  sewage  labora- 
tories to  succeed  John  C.  Diggs,  who 
has  been  transferred  to  the  State  Con- 
servation Department. 

Luedke,  A.  L.,  engineer-eonomist  of 
the  U.  S.  Bureau  of  Public  Roads, 
Washington,  D.  C,  has  been  transferred 
to  St.  Paul,  Minn. 

Bailey,  Paul,  has  been  made  chief 
deputy  to  W.  F.  McClure,  state  engineer 
of  California. 

Stephens,  U.  S.,  has  been  appointed 
county  engineer  and  road  superintendent 
of  Runnels  county,  Texas,  to  have 
charge  of  all  road  work. 

Carter.  V.  H.,  formerly  chief  de- 
signing engineer,  has  been  appointed 
acting  harbor  engineer  in  charge  of  port 
development,  maintenance  and  reclama- 
tion for  the  Port  of  Oakland,  Cal. 

Thomas,  E.  R.,  has  been  appointed 
city  engineer  of  Port  Arthur,  Texas. 

O'Connor,  John,  has  been  appointed 
superintendent  of  construction  of  the 
municipal  water  works  of  Fort  Wayne, 
Ind.  ,     ., 

Howe,  S.  B..  has  been  appointed  city 
engineer  of  Sioux  Falls,  S.  D.,  and  F. 
J.  Connor  has  been  appointed  superin- 
tendent of   water  works. 

Eakin,  Jacob,  formerly  assistant  city 
engineer,  has  been  appointed  city  engi- 
neer of  Sandusky,  Ohio,  to  succeed  Ar- 
thur Johnson,  who  becomes  county  sur- 
veyor. .  ,,,    ,. 

Shuff,  Carl  L.,  of  Spokane,  Wash., 
has  been  appointed  state  supervisor  of 
reclamation  by  the  director  of  the  De- 
partment of  Conservation  and  Develop- 
ment. 

Morgan.  Arthur  E.,  has  been  appoint- 
ed chief  engineer  for  the  Pueblo,  Colo., 
Conservancv  District  Project. 

Niles,  Arthur  H.,  formerly  assistant 
city  engineer  of  Jackson,  Mich.,  has 
been  appointed  city  engineer  of  Sturgis, 
Mich. 

Clark,  B.  E.,  acting  state  engineer  and 
highway  commissioner  of  Oklahoma, 
has  been  appointed  state  highway  com- 
missioner. 


INDUSTRIAL  NOTES 


Tlie  Consoer  Engineering  Co.,  mu- 
nicipal engineers.  14(i  South  Dearborn 
street,  Chicago,  have  been  appointed 
engineers  for  the  city  of  West  Ham- 
mond, 111.,  to  succeed  W.  F.  Bridge, 
former  municipal  engineer. 

C.  B.  Cole  has  opened  an  oflnce  at  546 
West  Washington  blvd..  Chicago,  for 
the  practice  of  consulting  engineering, 
specializing  in  tools,  gauges,  inter- 
changeable manufacture  and  inspection 
systems,  etc. 


The  National  Distributors'  Associa- 
tion of  Construction  Equipment  at  its 
semi-annual  meeting  at  Milwaukee, 
Wis.,  on  Sept.  12th  and  13th  changed  its 
name  to  the  Associated  Equipment  Dis- 
tributors. Morton  R.  Hunter,  124  Sec- 
ond St.,   Milwaukee,  is  the  secretary. 


The  Northwest  Engineering  Co.  of 
Green  Bay,  Wis.,  has  purchased  the 
plant,  assets  and  business  of  the  North- 
west Engineering  Works,  and  will  now 
manufacture  the  "Northwest"  crane. 


The  Wood  Hydraulic  Hoist  &  Body 
Co.,  of  Detroit,  Mich.,  has  just  opened 
what  is  considered  the  largest  plant  in 
the  world  devoted  to  the  manufacture 
of  steel  and  wooden  truck  bodies.  A 
separate  department  has  been  set  aside 
for  the  construction  of  a  new  Ford 
power  dumping  unit,  using  in  its  con- 
struction a  miniature  hydraulic  hoist. 

The  American  Steel  and  Wire  Co., 
Chicago,  has  appointed  H.  S.  Duraiit 
sales  agent,  and  M.  W.  Floto.  assistant 
sales  agent,  at  the  Detroit  office  of  the 
company,  to  succeed  M.  Whaling  and  T. 
J.   Usher,  Jr.,   resigned. 

Dwight  P.  Robinson  &  Co.,  engineers 
and  contractors.  New  York,  have  been 
retained  bv  the  Brazilian  federal  govern- 
ment in  connection  with  its  plans  for  the 
reclamation  of  its  semi-arid  states, 
whih  work  will  include  the  construction 
of  five  large  dams,  creation  of  storage 
reservoirs,  etc. 


also  photographs  of  other  products,  in- 
cluding Blawforms,  structural  steel 
buildings,  transmission  towers,  water 
cooled  furnace  appliances  and  miscel- 
laneous steel  plate  work. 


Construction  Problems 
Handled  by  Experts 

In  connection  with  its  plans  for  the 
reclamation  of  its  semi-arid  states  the 
Brazilian  Federal  Government  has  re- 
tained Dwight  P.  Robinson  &  Co.,  Inc., 
engineers  and  constructors,  of  New 
York,  to  supervise  a  large  amount  of 
engineering  and  construction  work.  This 
work,  which  is  located  in  the  states  of 
Ceara  and  Parahyba,  will  include  the 
construction  of  five  large  dams — in- 
volving nearly  a  million  cubic  yards  of 
concrete — to  create  storage  reservoirs, 
some  of  which  are  to  be  larger  than  any 
artificial  reservoirs  existing  elsewhere. 

The  work  is  to  be  conducted  under  the 
direction  of  the  Brazilian  government, 
and  is  under  the  direct  control  of  the 
Inspectoria  de  Obras  Contra  as  Seccas, 
which  is  a  department  of  the  Ministry  of 
Viacao  e  Obras  Publicas.  The  inspec- 
tor-general in  charge  of  the  work  is 
Dr.  Miguel  Arrojado  Lisboa.  Dr.  Pires 
do  Rio  is  the  Minister  of  Viacoa  e 
Obras  Publicas. 

Pasadena,  Cal.,  will  appoint  a  city 
planning  commission. 

Mayor  Tryer,  of  Los  Angeles,  Cal., 
will  appoint  a  harbor  commissioner,  the 
president  at  $4,000  a  year  and  two  other 
members  receiving  $10  each  for  attend- 
ance at  each  meeting. 


The  National  Paving  Brick  Manufac- 
turers' Association  has  appointed  Stan- 
ley A.  Knisely  as  economist,  and  through 
his  department  the  association  will  in- 
tensify its  studies  of  brick  pavement 
service  from  an  economic  standpoint 


PNEUMATIC  CLEANING   BRUSH 


A.  C.  Anderson,  formerly  mechanical 
engineer  with  the  Putnam  Machine 
Works  of  Manning.  Maxwell  &  Moore, 
of  Fitchburg,  is  now  engaged  in  engi- 
neering work  for  the  W'illiam  A.  Hardy 
&  Son  Co.,  133  Water  street,  Fitchburg. 

BLAW-KNOX    EXHIBIT 

The  Blaw-Knox  Company  occupied 
Booth  7ir.  in  the  National  Exposition 
of  Chemical  Industries,  September  12th 
to  17th,  in  the  Eighth  Regiment  Ar- 
morv.  New  York  City. 


I 


The  exhibit  included  samples  of 
forge  and  hammer  welded  steel  plate 
work,  operating  modi's  of  Blaw  clam 
shell  buckets,  and  sample  Blaw-Knox 
Prudential     Sectional     Steel     Building, 


PNEI^MATIC  CLEANING 
BRUSH 

For  cleaning  metal  surfaces  previous 
to  painting  and  for  other  purposes 
there  has  been  put  on  the  market  by 
the  Ingersoll-Rand  Company  a  brush 
five  inches  in  diameter,  made  with  wires 
of  special  heat  treated  steel  that  is  in- 
tended to  be  used '  with  standard  No.  6 
Little  David  Drill.  It  is  very  rugged 
and  durable,  operated  at  high  speed, 
can  be  used  in  sharp  corners  and  other 
cramped  places,  weighs  only  11% 
pounds  and  is  adapted  for  many  clean- 
ing purposes. 
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Rapid  Highway  Work  on  Long  Island 

Thorough  co-ordination  of  equipment,    operations  and  supplies  enables  con- 
tractors to  build  a  20-foot  highway  9  mHes  long  at  a  maximum  rate  of  nearly 

1,000  linear  feet  per  day. 


New  York  State  Highway  8039,  from  Center 
Moriches  9.07  miles  to  West  Hampton,  is  being 
reconstructed  with  concrete  surface  to  replace  the 
old  dirt  road  and  some  macadam  on  practically 
the  same  location,  modified  by  reducing  some  of 
the  grades  and  sharp  curves. 

The  road  passes  through  a  rural  district  where 


the  land  is  moderately  rolling  and  the  soil  is 
chiefly  sand,  overlaid  with  some  loam  and  drained 
by  small  streams.  Its  character  is  such  that  the 
concrete  pavement  20  feet  wide  is  laid  directly 
on  subgrade  without  the  construction  of  any 
foundation  course,  and  is  drained  chiefly  by  open 
earth  ditches  and  concreted  gutters  alongside,  and 
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l-XLOADIXG    AGGREGATE    FROJI    CARS   BT   STEAit    SHOVEL 

by  concrete  pipe  culverts  and  ten  concrete  box 
culverts  up  to  5x5  feet  in  cross  section.  The 
limiting  grade  is  4  per  cent,  except  for  one  short 
section  where  it  has  a  maximum  of  6  per  cent. 
The  maximum  curve  is  30  degrees,  on  which 
curves  the  roadway  is  extended  to  a  width  of  30 
feet  and  banked  about  7  inches. 

The  road  has  earth  shoulders  and  is  widened 
materially  on  both  sides  of  all  curves,  some  of 
which  have  been  introduced  with  long  radius  to 
eliminate  sharp  right-angle  turns  in  the  old  align- 
ment. The  concrete  slab  is  7%  inches  thick  in 
the  center  and  6  inches  thick  on  the  edges  and 
is  reinforced  with  one  thickness  of  wire  mesh 
weighing  40  pounds  per  100  square  feet.  The 
concrete  is  proportioned  l:l'/2:3j^  of  Portland 
cement,  sharp,  clean  pit  sand,  and  broken  trap 
rock  of  13/2-inch  maximum  diameter. 

On  May  16,  the  contract  was  awarded  to  W'ni. 
J.  Porter  &  Co.,  of  Eastport,  Long  Island,  for 
S372.201  on  a  unit  price  basis.  The  actual  con- 
struction was  commenced  July  7,  and  on  Sep- 
tember 1,  after  delays  for  rain  and  other  causes, 
which  left  only  40  working  days,  the  contractor 
had  laid  27,249  linear  feet  of  pavement  and  oper- 
ations were  being  carried  on  with  increased  ra- 
pidity that,  in  August,  indicated  the  completion 
of  the  job  by  October  10,  1921. 

GRADING 

The  old  road  surface  is  broken  up  by  plowing 
with  4-horse  teams,  the  refuse  material  is  re- 
moved and  the  surface  brought  to  required  sub- 
grade  by  blade  scrapers,  drawn  by  teams.  The 
cut  averages  only  6  or  8  inches  and  as  the  soil  is 
chiefly  dry  sand,  no  foundation  is  required  for 
the  concrete.  In  some  cases  where  grades  are  re- 
duced by  cutting  off  the  tops  of  knolls,  a  softer 
substratum  of  loose  sand  is  encountered  which 
is  generally  puddled  for  two  or  three  days  in 
advance  of  the  concreting  so  as  to  make  it  firm 


and  solid  to  permit  hauling 
the  loaded  trucks  over  it. 
When  it  is  not  solidified  suf- 
ficiently for  this,  the  sub- 
grade  is  covered  with  plank 
mats  about  6  feet  long  and 
8  feet  wide,  that  are  laid 
down  to  form  a  temporary 
roadway  and  shifted  from 
place  to  place  and  used  as  re- 
quired. The  grading  is  done 
by  a  force  of  about  20  men 
and  7  teams. 

FORM  WORK 

.^ubgrade  is  carefully  lev- 
eled and  smoothed  and  Blaw- 
Knox   forms   are    set    up    at 
least  300  feet  in  advance  of 
the  mixer,  a  total  of  about 
2.500  linear  feet  being  sup- 
plied for  the  job.     They  are 
set  uniformly  20  feet  apart 
on  curves  as  well  as  on  tan- 
gents to  permit  the  work  to 
be  carried  on  uninterrupted- 
ly, after  which  the  widening 
at  curves  is  effected  by  the  construction  of  sepa- 
rate strips  built  alongside  as  an  independent  op- 
eration and  thus  saving  considerable  delay  and 
adjustment. 


Sri'i'LY    .VXD   STOR.VGE   OF   M.\TERI.\LS 

The  broken  stone,  of  which  about  10  carloads 
per  day  is  used,  is  shipped  by  water  from  the 
Hudson  River  Palisades  to  Blissville  docks,  Long 
Island  City,  and  thence  by  rail  71  miles  to  East- 
port,  where  it  is  delivered  at  a  price  of  $3.85  per 
cubic  yard,  which  is  less  than  the  estimated  cost 
of  opening  a  local  gravel  pit  and  excavating, 
washing,  screening  and  delivering  the  gravel. 

Sand  is  excavated  by  the  contractor  in  a  pit  ad- 
jacent to  the  standard-gage  siding  850  feet  long, 
which  he  installed  for  the  delivery  of  stone,  ce- 
ment and  other  freight  from  the  Long  Island 
Railroad.  The  pit  was  opened  by  stripping  from 
1  to  4  feet  of  loam  from  the  irregular  surface  of 
the  ground  by  means  of  an  Erie  shovel  with  a 
32-foot  boom  and  a  ^-yard  clam-shell  bucket. 
Afterwards  the  shovel  was  mounted  on  a  wooden 
platform  about  10  feet  above  the  original  surface 
of  the  ground,  and  dry  sand  was  excavated  and 
delivered  directly  to  the  loading  bin.  From  350 
to  400  yards  of  stone  and  sand  are  handled  daily 
with  this  rig. 

At  the  present  time  the  excavation  has  en- 
larged the  pit  to  a  depth  of  about  20  feet,  length 
of  400  feet  and  width  of  200  feet,  thus  carrying 
the  sides  beyond  the  reach  of  the  comparatively 
short  boom  in  use.  As  it  was  not  considered 
necessary  to  install  a  longer  boom  or  to  operate 
a  dragline  bucket,  a  Fresno  scraper  has  been 
provided  that  is  hauled  by  a  three-mule  team 
and  brings  the  fine,  loose  sand  from  the  foot  of 
the  bank  to  a  point  within  the  reach  of  the  clam- 
shell bucket,  which  lifts  it  and  delivers  to  the 
loading  bin  at  a  convenient  boom  radius,  the  en- 
tire operation  costing  $.60  per  cubic  yard  for  sand. 
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STORING.  LOADING  AND  TRANSPORTING  AGGREGATK 
AND  CEMENT 

The  arrangement  with  the  railroad  company 
allows  the  consignee  48  hours  for  unloading  the 
cars  and  charges  demurrage  on  every  day  that  the 
cars  are  held  for  more  than  48  hours.  If  the 
cars  are  unloaded  in  less  than  24  hours  an  allow- 
ance is  made  for  every  car-day  of  time  thus  saved, 
and  is  applied  as  a  credit  on  demurrage  charges 
up  to  6  days.  So  far.  the  cars  have  been  unloaded 
so  promptly  that  all  demurrage  charges  have 
thus  been  automatically  cancelled  and  the  con- 
tractor is  able  to  use  the  cars  for  limited  storage. 
They  are,  therefore,  unloaded  only  about  as  their 
contents  are  used,  by  means  of  the  clam-shell 
bucket  operated  by  the  steam  shovel  and  deliver- 
ing to  the  elevated  storage  bin  of  about  40  yards 
capacity,  one-third  of  which  is  partitioned  off  for 
sand  delivered  by  the  same  bucket  from  the  ad- 
jacent pit. 

When  the  stone  cannot  be  delivered  rapidly 
enough  into  the  loadinp-  bin,  the  balance  is  de- 
posited in  a  storage  pile  alongside  the  steam 
shovel,  whence  it  is  reclaimed  by  the  clam-shell 
bucket  whenever  there  is  a  shortage  of  cars.  It 
was  intended  to  establish  and  maintain  a  storage 
pile  of  perhaps  5,000  yards  capacity,  but  so  far* 
the  stone  has  been  used  nearly  as  fast  as  received 
so  that  the  storage  pile  does  not  average  more 
than  300  or  400  yards.  The  sand,  which  is  exca- 
vated at  intervals  between  the  use  of  the  steam 
shovel  for  unloading  stone  cars,  is  only  handled 
fast  enough  to  keep  the  loading  bin  filled. 

MKA.srRING  AND  LO.^DING  AGGREGATE 

The  hopper  bottom  of  the  bin  discharges 
through  horizontal  steel  gates  into  a  measuring 
car  with  an  A-shape  dump  bottom  and  compart- 
ments holding  the  exact  amount  of  sand  and  stone 
required  for  two  batches  of  concrete.  The  car 
is  mounted  on  an  elevated  track  under  the  hop- 
per and  is  first  charged  with  the  required  amount 
of  sand  for  two  batches  of  concrete  and  is  then 
pushed  a  few  feet  by  hand  to  positicm  under  the 
stone  bin  when  the  other 
compartments  are  filled  with 
stone.  There  is  headway 
imder  this  measuring  car  for 
a  2ton  automobile  truck  to 
back  into  position  under  it. 
The  car  body  is  divided  intu 
two  equal  portions  by  a  ver- 
tical center  transverse  parti- 
tion hinged  on  the  upper 
edge  and  locked  in  position 
by  a  latch.  When  the  truck 
is  properly  spotted  the  at 
tendant  above  fills  the  mea^ 
uring  box,  operates  the  le\ 
ers  and  dumps  all  four  com- 
partments of  the  box  intd 
the  truck  so  that  each  com- 
partment of  the  truck  re 
ceives  one  batch  of  sand  ami 
one  of  stone. 

The    whole    operation    of 
filling    and    dumping    t  h  e 

•This  article  was  written  about  Sept.  lOlh. 


measuring  box  takes  only  about  15  seconds,  after 
which  the  truck  is  driven  a  maximum  distance  of 
300  or  400  feet  to  a  position  alongside  a  carload 
of  cement  where  four  men  quickly  empty  five 
bags  of  cement  on  top  of  the  stone  in  each  com- 
partment and  the  truck  proceeds  directly  to  the 
concrete  mixer.  Any  surplus  of  cement  not  used 
as  fast  as  unloaded  is  stored  in  a  shed  with  a 
capacity  of  about  2,000  bags. 

The  cement  is  purchased  for  $2.70  per, barrel, 
delivered,  and  is  used  at  the  rate  of  from  2,000 
to  2.500  bags  per  day.  The  bags  arc  emptied  as 
completely  as  possible  into  the  trucks,  after  which 
they  are  taken  to  the  storehouse,  shaken,  bale-l 
and  returned  to  the  mills.  Considerable  thought 
has  been  expended  on  the  consideration  of  i 
method  of  receiving,  storing  and  unloading  bulk 
cement,  but  the  work  has  progressed  so  rapidly 
and  so  favorabh^  under  present  conditions  that 
on  this  job  it  has  not  been  thought  expedient  to 
install  a  cement  unloading  equipment  at  the  pres- 
ent time  when  the  work  is  so  far  advanced. 

CONCRETING 

Concreting  was  commenced  at  a  point  about  2 
miles  east  of  the  central  storage  plant  at  East- 
port  and  ])roceeded  westwardly  to  Eastport. 

.\fter  this  portion  had  been  completed  the  mixer 
was  moved  to  a  point  1^'  miles  west  of  Eastport 
and  operated  eastward  to  meet  the  section  where 
work  was  completed.  Afterwards  the  mi.xer  v^as 
transferred  to  the  original  starting  point,  2  miles 
east  of  Eastport,  and  is  now  continuing  from 
there  to  the  eastern  extremity  of  the  contract  and 
thence  will  be  transferred  to  the  second  starting 
point  and  complete  the  work  from  that  point  to 
the  western  extremity,  thus  providing  for  all  the 
long  hauls  over  the  new  concrete  for  a  consider- 
able distance. 

The  aggregate  and  cement  are  hauled  by  eleven 
2-ton  .\utocar  trucks,  each  of  which  made  an  aver- 
age of  fifteen  round  trips  daily  at  the  maximum 
haul  of  about  4]/^  miles.  The  trucks  traveling 
over    the    original    and    new    road    and    o\-er    the 
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subgrade  up  to  the  machine,  turn  around  and  back 
to  position  and  dump  the  first  batch  of  dry  ma- 
terial into  the  loading  machine  skip,  and  move 
forward  to  clear  it  while  it  hoists  and  delivers 
to  the  mixer  drum.  The  empty  skip  is  lowered 
and  the  truck  backs  up  again  and  dumps  its  second 
batch  into  it  and  moves  away  after  a  total  stop 
of  about  1  minute  30  seconds  for  unloading. 

The  25-foot  dry  batches  of  concrete  are  mixed 
for  at  least  one  minute  in  a  21E  "Multi-Foote" 
paving  mixer  that  is  mounted  on  a  caterpillar 
traction  and  discharges  through  a  16-foot  pivoted 
chute  slowly  swung  back  and  forth  across  the 
whole  width  of  the  roadway  as  the  machine  ad- 
vances, thus  distributing  the  concrete  in  a  zig-zag 
line,  almost  exactly  in  the  position  required,  so 
that  it  needs  very  little  spreading. 

The  mixer  is  operated  by  a  gasoline  motor,  4- 
cylinder,  slow  speed  tractor  type. 

SETTING  REINFORCEMENT 

The  rapidit}-  and  excellence  of  the  work  is 
notably  facilitated  by  the  ingenious  method  that 
has  been  adopted  for  exactly  laying  and  maintain- 
ing the  reinforcements  in  position  without  the 
use  of  fillers,  chairs,  blocks  or  suspension  devices, 
liable  to  displacements  and  uncertainties.  A 
transverse  bar  about  18  feet  long  was  attached 
to  the  mixing  machine  and  to  it  are  hooked  the 
curved  upper  ends  of  five  3-inch  pipes  spaced 
equidistantly  and  bent  to  right  angles  about  2 
feet  below  the  hooks  so  that  they  may  hang  ver- 
tically from  the  bar  and  allow  the  ends,  about  10 
feet  long  beyond  the  bends,  to  rest  horizontally 
on  the  subgrade. 

The  reinforcement  mesh  in  strips  6  feet  wide 
and  19  feet  10  inches  long  is  delivered  in  advance 
and  stored  in  piles  alongside  the  road  until  it  is 
used,  when  the  pieces  are  successively  laid  in 
advance  of  the  concrete  on  top  of  the  five  3-inch 
pipes  supported  on  subgrade  as  above  noted.  The 
c.oncrete  is  then  poured  between  the  forms  and 
passing  readily  through  the  wide  meshes  ofnhe 
reinforcement  fills  all  of  the  space  below  and 
above  the  latter. 

.As  fast  as  the  machine  advances  it  pulls  the 
horizontal  pipes  out  from  under  the  reinforcement 
and  the  latter  is  held  exactly  in  position  by  the  3 
inches  of  concrete  below  it,  while  the  pipes  re- 
maining seated  on  subgrade,  continue  to  support 
the  reinforcement  as  it  is  placed  in  advance  of 
the  concrete  and  thus  automatically  insure  its 
proper  relative  position.    ■ 

As  the  pipes  are  dragged  forward  almost  as 
soon  as  the  concrete  is  placed  over  them,  the  lat- 
ter is  still  plastic  and  immediately  fills  the  spaces 
left  by  the  pipes  and  is  thoroughly  compacted  b\ 
the  subsequent  action  of  the  finishing  machine. 
This  device  (for  which  patent  application  has 
been  made)  costs  practically  nothing  to  install 
and  operate,  requires  no  time  or  attention  foi 
moving  and  adjustment,  is  automatic  in  operation 
and  is  considered  verv  efficient  and  satisfactory. 

FINISHING 

Concreting  proceeds  almost  continuously  dur- 
ing the  entire  working  daj-,  and  the  concrete, 
after  being  spread  by  four  shovelers,  is  finished 


by  a  machine  that  goes  over  the  surface  twice, 
the  first  time  operating  rapidly  without  applying 
the  reciprocating  belt  in  the  rear,  and  the  second 
time  operating  more  slowly  and  using  the  belt. 

Following  the  finishing  machine  are  two 
bridges,  each  mounted  on  two  2-wheel  trucks  that 
engage  the  side  forms  and  support  the  men  that 
finish  the  joints  and  score  the  finished  surface 
of  the  concrete  with  transverse  strokes  of  a 
wooden  broom,  roughing  the  surface  for  improved 
traction. 

The  joints,  alternating  30  and  36  feet  apart, 
conform  to  the  widths  of  the  reinforcement  strips 
and  are  made  with  "Elastite,"  which  is  set  to 
project  one-half  inch  above  the  top  surface  and 
after  the  concrete  has  thoroughly  hardened  is 
trimmed  off  flush  with  a  sharp-edge  shovel. 

The  concrete  gang  includes  10  men  at  the 
mixer,  1  man  operating  the  finishing  machine,  2 
men  setting  forms,  2  finishers,  and  1  man  sweep- 
ing and  making  joints.  The  joints  are  closed 
with  a  split  wooden  float  30  inches  long  with  a 
20-foot  handle.  Afterwards  they  are  gone  over 
by  a  man  with  a  trowel  working  on  the  rear 
bridge. 

PROGRESS 

The  average  progress  was  unusually  rapid  as 
soon  as  the  work  was  fairly  under  way,  as  is 
shown  by  the  July  records,  which  have  been  con- 
sistently increased  since  and  are  expected  to  be 
still  greater  as  the  length  of  haul  ancl  the  hauling 
over  old  road  decreases. 

July    16th 705  feet 

.Tuly   18th 570      " 

July   19th 620      " 

Julv  20th 790      " 

July   21st 661      " 

July     22d 785       " 

July     23d 735      " 

Tufy   2.5th 802      " 

Tuly  26th 807      " 

Uifv   27th 7.30      •■ 

July  2Sth 6.30      " 

Tuly   29th 606      "      (ram  2  hours) 

Tuly  30th 780       " 

Aug.     1st 836  feet 

Aug.    2d Rain  all  day 

Aug.     3d "     " 

Aug.     4th 715  feet 

Aug.    5th 801   ■; 

Aug.     6th 8-l~  [[ 

Aug.     8th 810 

.\ug.    9th ''^3  " 

Aug.   10th ™8  '^ 

Aug.   nth 502  1^ 

.\ug.   12th ''"S  _ 

.\ug.   Kith 950 

The  concrete  paving  was  completed  October  8, 
almost  exactlv  three  months  after  the  mixer  was 
first  started,  at  2  p.  m..  July  7.  The  elapsed  time 
from  the  beginning  to  the  completion  of  the  work 
included  82  week  davs,  from  which  there  should 
be  subtracted  7  days,  the  aggregate  time  during 
which  the  concrete  mixer  was  not  working,  giving 
the  net  period  of  75  working  days  during  which 
the  entire  amount  of  47,890  linear  feet,  equivaletit 
to  106  422  square  yards  of  concrete  was  laid.  This 
was  an  average  speed  of  274.6  cubic  yards  or 
about  1,428  square  yards  daily,  although  much  of 
the    work   was    done    when    the    materials    were 
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hauled  several  miles  by  trucks  from  storage  to 
mixer,  sometimes  occasioning  delays  in  charging 
the  machine. 

The  log  of  the  elapsed  time  gives  in  detail  the 
number  of  hours  when  the  mixer  was  waiting  for 
cement ;  when  it  was  waiting  to  replace  a  broken 
casting;  while  it  was  out  of  commission  during 
long  movements  to  other  parts  of  the  route  loca- 
tion ;  when  it  was  delayed  by  trouble  with  the  wa- 
ter supply  :  when  work  ceased  on  account  of  rain ; 
and  on  certain  occasions  when  the  progress  was 
slower  on  account  of  the  very  heavy  sand  that  the 
trucks  had  to  drive  over  on  the  subbase.  On  dif- 
ferent occasions  the  mixing  machine  was  moved  6 
miles,  6i'2  miles,  and  7  miles,  while  the  aggregate 
and  cement  had  to  be  hauled  sometimes  as  much 
as  6>4  miles.  Not  withstanding  all  of  the  delays 
11,904  linear  feet  of  pavement  were  laid  between 
July  /and  July  31,  15,378  feet  in  August,  15,805 
feet  in  ."September  and  the  remainincj  4,803  were 
laid  in  the  first  seven  days  of  October. 

The  equipment  and  operations  are  strictly  up- 
to-date.  The  best  progress  so  far  has  been  950 
linear  feet  in  one  9-hour  day,  which  was  accom- 
plished when  the  materials  were  hauled  about  2 
miles.  The  volume  of  concrete  placed  equals  500 
cubic  yards  for  1,100  linear  feet  of  roadway. 
From  every  day's  operation  two  6-inch  test  cubes 
are  made  and  sent  to  the  engineers'  laboratory  to 
be  broken. 

As  concreting  is  not  permitted  during  stormy 
or  even  showery  weather,  it  has  not  been  consid- 
ered necessary  to  provide  covers  for  the  dry  batch 
aggregate  and  cement  in  transit  from  storage  to 
mixer.  Each  morning  the  concrete  laid  on  the 
previous  day  is  covered  with  two  or  three  inches 
of  sand,  which  is  kept  uniformly  wet  with  a  hose 
for  10  days  and  then  removed  and  traffic  per- 
mitted. \\'ater  for  this  purpose  and  for  the  con- 
crete is  provided  by  a  6  x  10-inch  Worthington 
steam  pump  and  a  6  x  4  x  6-inch  reserve  pump 
delivering  under  direct  pressure  through  a  max- 
imum length  of  about  5,000  feet  a  2-inch  pipe. 
Water  is  derived  from  convenient  streams  and 
ponds  to  which  the  pipes  are  shifted  as  the  work 
advances. 

I'RIN'CIPAL  QU.VNTITIES 

The  estimated  quantities  involved  include  about 
20,600  cubic  yards  of  pavement  concrete,  200 
yards  of  culvert  concrete,  30,000  barrels  of  Port- 
land cement  at  $3.15  per  barrel,  and  25,000  yards 
of  earth  excavation  at  $1.15. 

The  equipment  includes,  besides  the  plant  al- 
ready mentioned,  a  blacksmith  and  repair  shop  ' 
and  a  garage  with  two  expert  repair  men  at  head- 
quarters, where  there  is  established  a  gasoline 
service  station  with  an  800-gallon  underground 
storage  tank  that  is  filled  daily  by  the  Standard 
Oil  Co.'s  service  wagons  and  is  equipped  with  the 
regular  Standard  Oil  Co.'s  metering  pump.  The 
trucks  and  the  general  service  automobiles  con- 
sume an  average  of  about  350  gallons  of  gasoline 
daily.  Spare  parts  are  kept  for  ordinary  repairs 
of  the  automobile  trucks. 

The  work  is  executed  by  a  total  force  of  about 
S3  men  paid  from  40  cents  per  hour  upward,  with 


a  total  weekly  payroll  of  about  $2,700.  Xo  diffi- 
culty is  at  present  experienced  in  securing  plenty 
of  labor,  most  of  which  is  Spanish.  The  men 
come  principally  from  New  York  City  and  live 
in  houses  furnished  them,  rent  free,  by  the  con- 
tractor. They  provide  their  own  cook  and  com- 
missary and  are  contented  and  efficient.  The 
work  is  under  the  charge  of  J.  H.  Sturdevant, 
division  engineer.  New  York  State  Department 
of  Highways,  and  H.  T.  Tuthill,  resident  engineer. 
It  is  in  direct  charge  of  Wm.  J.  Porter,  his  prin- 
cipal assistant  being  ^^^  J.  Anderson. 


Rock  Trenching  for 
St.  Paul  Water  Mains 


Power  equipment  saves  more  than  $100  per 
day  over  cost  of  hand  work. 


In  many  parts  of  St.  Paul,  rock  lies  close  to  the 
surface  of  the  ground  and  it  is  necessary  to  ex- 
cavate the  trenches  for  pipes  and  mains  for  the 
city  water  distriI.)ution  through  solid  limestone 
and  sandstone,  work  that  is  often  done  in  winter. 

This  work  was  formerly  done  by  hand,  but  is 
now  largely  dnne  with  power  equipment,  which, 
according  to  J.  W .  Kelsey.  superintendent  of  St. 
Paul  water  department,  effects  an  important  sav- 
mg  of  time  and  money.  Where  blasting  is  re- 
quired, the  drilling  is  done  with  a  jackhammer, 
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operated  with  air  from  a  portable  compressor  and 
gasoline  engine  mounted  on  wheels,  which  is  eas- 
ily transferred  from  place  to  place  as  required  and 
possesses  superior  advantages  over  a  heavy  steam 
engine  and  boiler,  or  an  electric  motor  which  is 
often  unavailable  on  account  of  the  impossibility 
of  plugging  in  on  current. 

The  compressor  and  jackhammer  drill  operated 
by  two  men  replace  18  men  required  to  do  the 
same  work  by  hand  at  an  average  wage  of  $4.50 
per  day,  thus  effecting  a  labor  saving  of  $72  daily. 
The  compressor  used  has  a  capacity  of  80  cubic 
feet  of  air  per  minute  at  100  pounds  pressure, 
which  is  ample  for  operating  a  standard  rock  drill 
that  it  is  claimed  will  penetrate  limerock  at  a 
rate  of  about  1  foot  per  minute. 

The  trenches  are  backfilled  with  a  dragline 
scraper,  operated  by  a  double-drum  15  h.  p.  engine 
and  a  30-foot  boom.  Only  one  man  is  required 
to  operate  the  backfiller  machine,  which  is  mount- 
ed on  caterpillar  treads  and  replaces  3  teams  and 
6  men.  The  machine  has  a  capacity  of  640  cubic 
feet  per  hour  and  is  capable  of  backfilling  a  trench 


8  feet  deep  and  3  feet  wide  at  the  rate  of  110  feet 
per  hour.  The  total  cost  of  operation  is  $40.86 
per  day,  amounting  to  0.7  cents  per  cubic  foot  of 
material  backfilled  and  effecting  a  saving  of  about 
$30  a  day  over  the  team  and  hand  work. 

A  cost  analysis  shows  that  the  expense  of  oper- 
ating the  air  compressor  175  days  in  the  year  was 
as  follows:  For  depreciatioti,  $582.50;  for  inter- 
est, $87.37;  for  maintenance  and  repairs,  $50;  for 
gasoline  and  lubricating  oil,  $380.78;  for  labor, 
$1,575;  making  a  total  of  $2,675.65,  or  $15.29  per 
day. 

Both  the  air  compressor  and  the  backfiller  are 
operated  b}'  Novo  engines,  of  which  the  water  de- 
partment owns  five.  One  15  h.  p.  engine  is  oper- 
ating an  air  compressor  ;  another  15  h.  d.  engine  is 
operating  a  trench  backfiller;  and  a  third  15  h.  p. 
engine  is  operating  a  concrete  mixer.  The  other 
two  are  2  h.  p.  Novos  on  pump  rigs,  used  to  pump 
water  from  trenches  when  laying  water  mains 
and  it  was  on  the  basis  of  their  good  performance 
that  the  larger  outfits  were  purchased  which  have 
been  in  use  from  one  to  two  years. 


Concrete  Pipe  in  Alkali  Soils 


Investigations  made  in  Minnesota  indicate  that  concrete  pipe  is  liable  to  de- 
composition when  water  in  the  surrounding  soil  contains  more  than  3,500 
parts  per  million  of  alkali  salts.     Quality  of  concrete  pipe  used  for  Minnesota 

drains  should  be  improved. 


The  effect  of  alkali  on  concrete  drain  tile  and 
the  general  conditions  of  alkalinity  in  southwest- 
ern Minnesota  were  discussed  at  some  length  be- 
fore the  Minnesota  Surveyors'  and  Engineers' 
Society  by  Dalton  G.  Miller,  senior  drainage  en- 
gineer of  the  United  States  Bureau  of  Public 
Roads,  and  in  connection  with  the  publication  of 
this  paper  in  the  Bulletin  of  the  Minnesota  Fed- 
eration of  Architectural  and  Engineering  Socie- 
ties, a  further  brief  statement  was  made  by  E. 
V.  Willard,  drainage  commissioner  of  Minnesota. 
While  the  facts  and  figures  cited  by  Mr.  Miller 
referred  to  Minnesota,  the  conclusions  which  he 
drew  probably  apply  generally  to  all  sections 
where  there  is  considerable  alkalinity  in  the  soil. 
Below  we  have  placed  in  condensed  form  the 
more  salient  points  of  these  two  papers. 

Mr.  Willard  states  that  "today  farmers  and 
land  owners  of  Minnesota  are  spending  millions 
of  dollars  every  year  on  drain  tile.  Much  of  the 
popularity  and  impetus  given  the  tile  drainage 
movement  is  due  to  the  entering  of  the  cement  or 
concrete  tile  into  the  field,  and  there  can  be  no 
doubt  but  that  without  the  concrete  tile  under- 
ground drainage  could  not  have  made  the  sub- 
stantial progress  that  has  been  the  result."  If 
properly  made  and  used,  concrete  tile  is  effective 
in  securing  the  economical  and  permanent  drain- 
age of  wet  lands.  Conditions  in  certain  parts  of 
Minnesota  however  "appear  to  bar  cement  tile 
from  consideration."  Investigations  "seemed  to 
have  proven  beyond  a  doubt  that  where  alkali 
salts  in  solution  in   the  ground  waters  occur  in 


sufficiently  great  concentration,  the  concrete  tile 
cannot  be  expected  to  withstand  the  action  of  the 
alkalis."  The  Agricultural  Experiment  Station 
of  the  Minnesota  State  University,  the  State  De- 
partment of  Drainage  and  Waters  and  the  United 
States  Department  of  Agriculture  are  jointly  in- 
vestigating to  learn  all  they  can  of  the  subject 
with  a  view  to  advising  what  areas  are  unsafe  for 
the  use  of  cement  tile  and  possibly  to  learn  how 
to  use  such  tile  with  safety. 

Mr.  Miller's  paper  took  as  its  basis  the  results 
of  examinations  of  soil  and  water  in  various  parts 
of  Minnesota  and  Iowa  and  of  pipe  which  had  dis- 
integrated, apparently  because  of  soil  alkalinity. 

The  alkali  salts  predominating  in  southwestern 
Minnesota  are  almost  wholly  sulphate  of  mag- 
nesium, sulphate  of  lime  and  sulphate  of  sodium. 
The  acid  radical  of  each  of  these  salts  is  sulphuric 
acid,  which,  under  certain  conditions,  is  free  to 
'react  with  the  lime  and  alumina  of  Portland  ce- 
ment. Samples  of  partially  disintegrated  tile 
from  southwestern  Minnesota  examined  chemi- 
cally and  microscopically  in  the  laboratories  of 
the'Bureau  of  Public  Roads  at  Washington  have 
been  found  to  have  lost  53  per  cent  of  the  cement 
from  the  outer  portion  of  the  tile  and  about  30  per 
cent  from  the  interior  portion.  One  of  the  chief 
physical  changes  resulting  from  the  action  of  sul- 
phate waters  in  concrete  is  a  cracking  and  check- 
ing of  the  surfaces  exposed  to  this  action,  and  a 
swelling  of  the  mass,  approximating  100  per  cent 
increase  of  volume  in  some  cases. 

Where  tile  were  found  to  have  failed,  samples 
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were  taken  of  the  soil,  of  the  water  flowing  in  the 
drain,  of  the  soil  water,  and  of  water  taken  in 
open  ditches  in  the  drainage  system.  These  data 
were  tabulated  and  analysed  by  Mr.  Miller.  From 
this  analysis,  averaging  the  data  obtained,  it  was 
found  that  alkali  salts  in  the  soil  water  alongside 
the  pipe  were  about  4^^  times  those  in  the  water 
flowing  in  the  drains.  There  were  considerable 
departures  from  this  average  and  there  was  found 
to  be  a  wide  variation  in  salt  content  of  the  soil 
water  within  very  narrow  limits.  For  instance, 
at  one  point  soil  water  three  feet  below  the  sur- 
face contained  3.49  per  cent  alkali,  while  at  eight 
feet  this  had  fallen  to  0.5  per  cent.  "This  wide 
range  in  conditions  of  alkalinity  within  very  short 
distances  accounts,  in  part  at  least,  for  the  fact 
that  not  infrequently  single  tile  have  disinte- 
grated while  adjoining  tile  apparently  have  not 
been  affected." 

SALT  CONTENT  NECKSSARY  TO  PRODUCE  FAILURE 

He  concludes  that  ''it  does  not  seem  unfair  to 
conclude  from  these  data  that,  with  the  salt  con- 
tent of  a  drain  water  known,  it  would  be  consist- 
ent to  expect  to  find  soil  water  somewhere  along 
the  tile  system  that  would  contain  43/  times  is 
much  of  the  alkali  salts.  On  this  assumption, 
along  a  drain  the  water  of  which  contains  1,000 
p.  p.  m.  of  soluble  salts,  there  might  be  found 
places  where  the  soil  water  contained  4,500 
p.  p.  m." 

Sufficient  data  were  not  available  to  determine 
just  what  alkali  salt  content  of  drainage  water 
was  necessary  to  destroy  the  cement  pipe,  but 
those  available  "seem  to  indicate  that  failure  re- 
sults within  a  comparatively  short  period  of  time 
when  the  concentration  exceeds  about  5,000  p.  p. 
m.  and  very  pronounced  failures  have  resulted  in 
at  least  three  systems  in  which  the  soil  water  ran 
considerably  below  this  figure." 

It  was  evident  that  "a  close  relation  exists  be- 
tween the  failure  of  the  tile  and  the  total  salt  con- 
tent of  the  soil  water  in  contact  with  the  tile. 
Of  course,  other  factors,  such  as  thickness  of  the 
tile  walls,  difference  in  loading  due  to  different 
depths  of  cuts,  and  difference  in  the  quality  of  the 
concrete  used  in  the  manufacture  of  the  tile,  enter 
into  this  problem ;  but  in  general  the  results  have 
been  quite  consistent  in  that  no  failures  have  been 
found  where  the  alkali  was  inconsiderable  in 
quantity,  while  the  most  pronounced  failures  have 
been  where  the  salt  content  has  been  abnormally 
high.  Also,  it  is  well  to  note,  the  failures  ob- 
served have  occurred  after  exposure  for  only  four 
years  which,  to  say  the  least,  leaves  open  to  ques- 
tion what  the  result  will  be  of  the  action  of  the 
waters  less  rich  in  the  sulphates  after  a  period  of 
(),  8,  10  or  a  longer  period  of  years." 

However,  concrete  tile  in  Iowa  have  satisfac- 
torily stood  up  under  field  conditions  for  a  num- 
ber of  years,  although  the  alkali  salt  in  the  drain- 
age water  was  found  as  high  as  970  p.  p.  m.,  while 
in  nearly  all  cases  the  content  of  the  drain  waters 
ran  between  400  and  500.  This  would  seem  to 
indicate  that  where  the  ground  water  did  not  con- 
tain more  than  2,250  p.  p.  m.  of  these  salts  there 
was  little  danger  of  decomposition  of  the  pipe, 


and  the  pipe  might  be  safe  up  to  a  ground  water 
content  of  about  4,500.  Mr.  Miller,  on  the  basis 
of  the  Iowa  experience,  believes  it  fair  to  assume 
that  the  danger  limit  for  soil  water  lies  some- 
where between  2,500  and  4,500  p.  p.  m.  Averag- 
ing these  at  3,500  and  dividing  by  the  factor  4^ 
would  indicate  a  drain  water  with  800  p.  p.  m.  as 
being  the  limit  of  safety.  As  a  matter  of  fact, 
there  has  been  found  to  date  but  one  failure 
where  the  salt  content  of  the  drain  water  ran  as 
low  as  this  and  the  average  of  the  drain  waters  in 
decomposed  tile  investigated  was  2,000  p.  p.  m., 
more  than  half  of  them  lying  between  1,500  and 
2,500. 

All  this  is  rather  indefinite,  but  Mr.  Miller  be- 
lieves it  safe  to  infer  that  if  a  drain  water  carries 
sulphates  of  the  nature  found  in  the  southwestern 
part  of  Minnesota  to  the  extent  of  1,500  p.  p.  m. 
or  more,  disintegration  will  result  somewhere 
along  a  system  of  concrete  tile  of  ordinary  com- 
mercial quality  as  represented  by  the  Minnesota 
product. 

PRECAUTIONS  BY  DESIGNING  ENGINEERS 

.Since  no  method  is  known  for  rendering  Port- 
land cement  wholly  resistant  to  the  action  of  sul- 
phate waters,  it  is  recommended  that  pipe  made 
of  cement  be  not  used  in  those  areas  where  the 
ground  waters  run  consistently  high  in  alkali  sul- 
phates. Where  such  dangerous  conditions  exist 
is  a  matter  for  the  engineer  to  decide,  but  Mr. 
Wilier  suggests  making  borings  at  intervals  of 
500  feet  along  the  main  line  and  principal 
branches  of  the  proposed  drainage  system  and 
collecting  there  samples  of  soil  water  and  deter- 
mining their  salt  content. 

The  method  used  by  the  writer  for  collecting  water  sam- 
IiK'.  has  been  to  make  the  borings  with  a  two-inch  soil  auger 
uiih  an  extension  handle.  After  making  a  boring  the  water 
is  collected  in  a  galvanizcd-iron  cylinder  about  1 V2  inches 
outside  diameter  and  18  inches  long.  This  cylinder  is  fitted 
with  a  small  flap  valve  at  the  lower  end  while  the  upper 
end  is  threaded  so  it  may  be  screwed  into  the  auger  rod. 
The  valve  should  be  so  arranged  as  will  permit  of  ready 
removal  for  cleaning.  These  are  details,  however,  that  any 
engineer  can  readily  work  out. 

Aittr  the  water  samples  are  secured,  comes  the  question 
as  how  best  to  make  the  salt  determinations.  For  practical 
purposes  the  writer  feels  justified  in  recommending  a  type 
of  wheatstone  bridge  which  has  been  developed  by  the 
United  States  Bureau  of  Soils  and  is  manufactured  by  the 
Central  Scientific  Company  of  Chicago.  A  bridge  of  this 
type  has  been  used  on  all  the  work  in  southwestern  Minne- 
sota and  checked  against  a  great  many  chemical  analyses. 
( lenerally,  where  the  salt  content  runs  between  200  and  5,000 
\\  p.  m.,  the  results  as  determined  by  this  bridge  have  been 
within  15  per  cent  of  the  true  results  as  determined  by 
analysis. 

The  principles  involved  in  the  use  of  the  bridge  are  com- 
paratively simple  and  are  based  on  the  fact  that  the  con- 
ductivity of  a  solution  increases  with  the  salt  content.  In 
other  words,  high  resistance  means  a  low  salt  content.  Also 
the  conductivity  of  a  solution  increases  with  a  rise  in  tem- 
perature. A  solution,  then,  is  taken  and  the  resistance 
measured  on  the  bridge  by  checking  against  soils  of  known 
resistance  and  this  resistance  and  the  temperature  recorded. 
By  reduction  tables  the  resistance  is  corrected  to  correspond 
to  a  temperature  of  fiO  degrees,  and  then  reading  directly 
from  a  curve  already  developed  for  any  particular  area  the 
salt  content  can  be  at  once  determined.  In  case  the  salt 
content  is  in  excess  of  about  5,000  p.  p.  m.,  the  solution  must 
be  diluted  with  distilled  water  until  it  comes  below  this 
limit.      Then   the   content    of   the   original    solution   can   be 
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computed.  This  sounds  somewhat  complicated,  but  as  a  mat- 
ter of  fact  the  bridge  is  not  difficult  of  operation  and  to 
obtain  consistent  results  requires  only  practice.  As  a  check 
against  the  results  it  will  be  w'ell  to  have  determinations 
for  total  salts  made  by  a  chemist  for  about  10  per  cent  of 
the  water  samples. 

If  these  recommendations  are  followed  a  definite  idea  can 
be  had  as  to  the  alkalinity  of  any  area  previous  to  the  in- 
stallation of  the  drainage  system,  the  reliability  of  the  re- 
sults being  almost  wholly  dependent  upon  the  engineer  in 
charge  of  the  work. 

In  making  the  borings  and  collecting  the  water  samples, 
more  than  ordinary  attention  must  be  given  to  the  deeper 
cuts,  as  it  has  been  found  that  water  samples  taken  from 
borings  in  small  ridges  between  depressions,  and  in  the  rims 
surrounding  depressions,  quite  often  run  much  higher  in 
alkali  than  do  those  samples  taken  in  the  depressions. 

BETTER  PIPE  NEEDED 

It  is  recommended  that  manufacturers  of  con- 
crete pipe  endeavor  to  improve  the  quality  of  the 
pipe  so  as  to  resist  as  far  as  possible  the  action  of 
these  alkali  salts.  "Unless  there  is  a  constant 
and  concerted  effort  made  to  improve  the  product 
of  the  plants  serving  the  southwestern  part  of  the 
state,  concrete  drain  tile  will  achieve  a  reputation 
that  will  react  against  all  parties  interested  in 
their  installation."  The  author  does  not  make 
anv  definite  recominendations  as  to  how  these  im- 
provements can  be  brought  about  but  suggests 
that  (1)  only  properly  graded  sand,  clean  and 
free  from  vegetable  matter  be  used;  (2)  more 
coarse  aggregate  to  be  used  ;  (3)  the  mix  be  made 
slightly  wetter:  (4)  more  attention  be  given  to 
securing  the  densest  concrete  near  the  outer  sur- 
face of  the  tile;  and  (5)  the  product  in  all  cases 
be  thoroughly  cured  before  installation.  He  be- 
lieves that  "too  much  stress  cannot  be  placed  on 
grading  and  mixing  the  sand  in  the  proper  pro- 
portion." 


probably  could  not  have  been  worked  success- 
fully, but  under  the  circumstances  it  has  been 
proved  to  be  practicable  and  inexpensive.  The 
blower  is  operated  by  a  belt  from  the  gas  engine 
that  operates  both  the  revolving  screen  and  the 
conveyor  which  carries  the  sand  to  it. 

Where  the  sand  is  not  sufficiently  dry  to  be 
treated  in  this  way  and  abundant  water  is  avail- 
able, the  finer  material  has  been  removed  by 
washing,  the  fineness  of  the  material  removed  be- 
ing regulated  by  the  upward  velocity  of  the 
washed  water. 


Removing  Fine  Material  from  Sand 

In  casting  about  for  sand  to  be  used  in  con- 
structing the  roadway  pavement  for  federal  aid 
project  No.  41  in  California,  none  could  be  found 
near  the  south  end  of  the  project  that  would  meet 
the  requirement  that  it  contain  not  more  than  5 
per  cent  of  material  which  would  pass  a  100-mesh 
sieve,  all  the  local  sand  being  found  to  contain  at 
least  .15  per  cent  to  20  per  cent  of  this  fine  mate- 
rial. To  import  sand  that  would  meet  the  speci- 
fications would  add  considerably  to  the  expense. 
Could  the  fine  material  be  removed  from  this 
sand,  it  would  be  acceptable. 

In  this  section  the  humidity  is  low  and  the 
summer  temperature  sometimes  reaches  120  de- 
grees in  the  shade,  so  that  the  sand  as  excavated 
contains  practically  no  moisture.  The  engineers 
therefore  tried  a  plan,  which  was  found  to  be  suc- 
cessful, whereby  the  fine  material  could  be  blown 
out  of  the  sand.  The  ordinary  revolving  screen 
for  removing  material  exceeding  '4  inch  in  size 
was  used  and  the  fine  material,  as  it  dropped  from 
the  screen  to  the  bin  passed  in  front  of  a  nozzle 
which  directed  against  it  a  current  of  air  from 
a  centrifugal  fan.  Means  were  provided  for  reg- 
ulating the  velocity  of  the  air  so  as  to  remove 
from  the  falling  sand  particles  finer  than  any  de- 
sired limit^  the  coarser  particles  falling  into  the 
bin  beneath.     If  the   sand   had  been   ciani])   this 


"The  Highwayman" 

The  state  highway  department  of  New  Jersey 
has  begun  the  publication  of  a  monthly  medium 
for  reaching  the  public,  a  four-page  bulletin  be- 
ing issued  once  a  month  which  is  sent  free  to  any 
citizen  of  New  Jersey  upon  application.  So  far 
two  numbers  have  appeared,  one  for  August  and 
one  for  September. 

The  first  two  issues  have  certainly  indicated  a 
desire  on  the  part  of  the  department  to  reach  the 
ordinary  citizen  and  not  aim  their  remarks  solely 
<:ir  even  chiefly  at  those  who  are  concerned  in  road 
construction  as  an  engineering  or  contracting 
proposition.  This  does  not  mean  that  there  is  no 
real  information  given,  however.  On  the  first 
page  of  the  second  issue  a  description  is  given  of 
the  work  done  by  the  motor  vehicle  department 
in  checking  up  the  weights  of  vehicles  at  the  rate 
uf  about  250  a  week,  stating  that  25  per  cent  of 
these  are  found  overloaded,  some  of  them  as  much 
as  10  tons,  with  the  load  resting  on  the  axle  and 
the  tires  flattened  out  so  that  the  entire  load  is 
transmitted  unsprung  to  the  road.  Another  ar- 
ticle by  R.  B.  Gage,  chemical  engineer  of  the 
department,  describes  the  use  of  the  "Calyx"  drill 
lor  taking  6-inch  cores  from  completed  concrete 
pavements  so  as  to  determine  exactly  how  the 
pavement  was  actuallj'  constructed ;  one  set  of 
such  cores  showing  a  variation  of  nearly  four 
inches  in  the  thickness  of  the  concrete  in  one 
contract. 

The  lighter  reading  refers  in  a  popular  and 
sometimes  humorous  vein  to  matters  connected 
with  roads  and  their  use.  For  instance :  "If  you 
insist  on  speed  you'll  get  it — sooner  or  later  in 
the  neck."  "Statistics  show  more  accidents  on 
good  straight  roads  than  at  bad  curves.  A  word 
to  the  wise  is  sufficient — once  in  a  great  while." 
Another  one  reports  J.  A.  Williams,  division  en- 
gineer, as  saying:  "Heard  of  one  inspector  who 
claimed  the  specifications  had  been  changed  on 
him — inquired  if  they  were  going  to  use  trap  rock 
or  crushed  stone." 

The  leading  editorial  starts  out  in  a  somewhat 
startling  manner  as  follows: 

Say  you.  Gentle  (  ?*)   Reader  I 

When  I  pulled  a  gun  on  you  last  month  and  held  you  up, 
I  said  I  was  going  to  introduce  you  to  the  State  Highway 
Department. 

Now.  if  you're  a  road  user  (and  wlio  isn't  that  is  any- 
bo'dv?)'  I  know  you've  cussed  "the  lumpy  lanes  of  No.  I." 
until  your  breath  gave  out  and  your  collar  button  very 
nearly' punctured  your  .-Vdam's  apple. 

•Like  H--1 
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But  it  is  one  thing  to  cuss,  and  anothci-  to  construct.  What 
d'you  ever  do  to  help  your  little  old  State  have  a  foot  of 
better  road? 

That  is  none  of  your  business,  you  say. 

But  hold  on  a  minute;  it  is  your  business — because  you're 
spending  money  for  it.  That  being  so,  you  ought  to  have 
at  least  a  reading  acquaintance  with  the  men  who  are  laying 
out  these  funds  for  you.  I  am  introducing  you  to  some  of 
them,  and  to  their  work,  this  month,  and  you  will  hear 
more  of  them  in  future     issues  of  the  Higlni'axman. 

It  is  surely  so,  that  the  more  you  know  about  roads, 
the  better  roads  your  State  will  have.  Just  send  your  name 
into  the  Highway  Department  at  Trenton,  N.  J.,  and  I'll 
hunt  you  up  once  every  month  and  introduce  you  to  some 
new  member  of  the  Highway  Band ;  and  also  keep  you 
posted  on  detours  all  over  the  State. 

Together  with  the  "Highwayman"  is  sent  eacn 
month  a  leaflet  entitled  "Road  Tips,"  which  gives 
the  monthly  bulletin  of  the  detours.  The  infor- 
mation at  the  head  of  this  bulletin  should  be  ap- 
preciated by  New  Jersey  motorists — "All  detours 
are  posted  with  signs  and  blazed  with  arrows." 


Some  Water  Works 
Details 


Supporting     cast    iron    pipe     on     saddles. 
Joints  of  lead   substitutes.     Materials   for 
service  lines. 


An  interesting  paper  aptl}-  described  by  the 
title,  "Some  Problems  Encountered  in  Water 
Works  Engineering,"  was  read  before  the  Engi- 
neers' Society  of  Western  Pennsylvania  by  W. 
C.  Hawley,  chief  engineer  and  general  superin- 
tendent of  the  Pennsylvania  Water  Co.,  and  was 
published  in  the  proceedings  of  that  society.  Some 
of  the  experiences  and  suggestions  of  the  author 
that  seem  to  be  especially  interesting  are  as 
follows : 

Breaks  occurring  in  a  42-inch  pipe  under  nor- 
mal pressure  were  found  to  have  been  caused  by 
the  fact  that  the  pipe  was  resting  upon  stone  or 
rock,  and  similar  experiences  were  had  with  a  30- 
inch  line  also.  The  author  therefore  advises 
against  the  "provision  not  infrequently  seen  in 
specifications  for  large  pipe  lines,  especially  in 
soft  ground,  to  the  effect  that  the  pipe  shall  be 
laid  on  one  or  two  wooden  blocks  or  saddles  per 
length.  Concentrating  the  load  on  one  point  is 
dangerous,  and  while  the  blocking  may  be  made 
to  fit  the  pipe  so  that  the  concentration  would 
be  less  than  in  the  case  of  a  pipe  bearing  upon  a 
rock,  still  it  is  wrong  in  principle.  It  is  better  to 
give  the  pipe  a  uniform  bearing  and  it  can  be  done 
by  proper  care  in  bottoming  the  ditch  and  back- 
filling. 

"Cast  iron  pipe,  especially  the  sm,all  sizes, 
should  be  thoroughly  bedded  when  laid.  This  is 
a  matter  which  sometimes  is  not  given  the  attesi- 
tion  it  deserves.  Many  of  the  breaks  which  occur 
m  newly  laid  pipe  of  adequate  thickness  doubtless 
occur  from  uneven  settlement  due  to  improper 
bedding  of  the  pipe  when  laid.  After  the  pipe 
has  been  laid  long  enough  to  become  thoroughly 
bedded,  a  considerably   higher  pressure  may   be 


put  upon  it  than  would  be  considered  safe  for  the 
weight  of  the  pipe  used."  ' 

Concerning  the  matter  of  joints,  the  author 
says:  "One  of  the  important  innovations  in  the 
laying  of  cast  iron  pipe  within  recent  years  has 
been  the  use  of  sulphur  compounds  instead  of 
lead  for  making  joints.  Lead  requires  calking 
while  the  sulphur  compounds  do  not,  and  thus 
they  obviate  the  employment  of  a  class  of  labor 
which  is  always  troublesome  and  whose  work  re- 
quires watching  and  inspection.  The  sulphur 
compounds  are  harder  and  do  not  squeeze  out  of 
a  joint  as  does  lead.  They  not  only  save  the  cost 
of  calking,  but  the  first  cost  of  the  material  is 
Ifess  than  lead  and  there  is  the  additional  saving 
in  the  digging  of  the  large  bell  holes  required  to 
calk  a  lead  joint,  and  the  maintenance  of  bell  holes 
and  ditch  while  the  joint  is  being  calked.  At  present 
prices  the  sax'ing  is  from  50  to  To  per  cent  of  the 
cost  of  lead  joints." 

Discussing  the  matter  of  the  best  material  for 
service  lines,  the  author  believes  that  no  one  ma- 
terial is  satisfactory  everywhere.  "In  some  places 
soil  conditions  make  it  impossible  touse  iron  or 
steel  pipes,  either  galvanized  or  black,  and  in 
others  they  fill  all  requirements.  Some  water  will 
rust  iron  pipes,  and  thus  necessitates  the  use  of 
lead,  tin-lined  pipes  or  cement-lined  pipes,  which 
are  used  to  a  considerable  extent  in  New  England. 
-A.  soft  water  or  a  water  containing  considerable 
carbonic  acid  gas  cannot  safely  be  conveyed 
through  a  lead  pipe  as  it  is  liable  to  dissolve  lead 
from  the  pipe  and  cause  lead  poisoning.  In  such 
cases  a  tin-lined  or  cement-lined  pipe  should  be 
used.  A  serious  trouble  with  lead  pipes  has  been 
the  plumbers'  wiped  joints.  The  failure  of  these 
joints  under  ground  is  a  constant  source  of  leak- 
age and  waste.  There  are  now  on  the  market 
patent  couplings  so  that  the  use  of  the  wiped  joint 
is  no  longer  necessary.  These  couplings  seem  to 
be  coming  into  favor  rapidly." 

Increasing  New  York's  Transportation 
Efficiency 

Owing  to  the  failure  to  make  many  needed  im- 
provements since  the  close  of,  the  war  and  to  the 
refusal  of  the  New  York  City  authorities  to  ex- 
tend, improve  or  even  to  properly  maintain  exist- 
ing transportation  lines,  the  congestion  of  the 
passenger  traffic  in  New  York  City  has  become 
worse  and  worse  until  it  is  almost  unendurable 
and  at  the  best,  substantial  relief  cannot  be  af- 
forded by  the  badly  needed  new  construction  until 
after  a  delay  of  years. 

It  is  therefore  most  encouraging  to  receive  the 
announcement  published  last  week,  that  the  Rapid 
Transit  Commission,  after  receiving  the  report  of 
its  engineer,  Robert  Ridgway,  will  undertake  im- 
provements and  readjustments  of  the  existing 
plant  that  it  is  estimated  will  provide  for  its  car- 
rying 500,000,000  more  passengers  annually  than 
at  present,  thus  effecting  an  increase  of  about  20 
per  cent  in  its  efficiency  without  the  delay  or  ex- 
pense of  new  construction,  which  should,  how- 
ever, be  pushed  as  rapidly  as  possible  to  provide 
greater  comfort  and  convenience  for  the  passen- 
gers, to  catch  up  as  much  as  possible  with  the 
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increasing  demands,  and  to  avoid  as  much  as  pos- 
sible the  futilre  predicaments  of  the  same  charac- 
ter as  now  exists. 

It  is  stated  that  within  the  last  three  years 
traffic  controlled  by  the  Transit  Company  has  in- 
creased 25  per  cent  while  the  facilities  have  in- 
creased only  5  per  cent.  The  new  plan  contem- 
plates the  operation  and  co-ordination  of  all  the 
existing  lines,  including  some  that  have  been 
temporarily  discontinued,  adding  some  new  cars, 
and  pooling  the  income  from  different  branches 
.so  that  the  prosperous  ones  can  carry  those  that 
are  unprofitable.  Mr.  Ridgway  has  just  returned 
from  an  inspection  of  the  rapid  transit  systems  ih 
European  metropolis  and  reports  that  many  im- 
provements possessed  by  them  can  be  advantage- 
ously adopted  for  New  York. 


North  Carolina  Section  of  the  A.  W.  W.  A. 

Last  month  there  was  formed  a  North  Caro- 
lina Section  of  the  American  Water  Works  As- 
sociation. At  a  meeting  at  Greensboro,  N.  C,  J. 
L.  Ludlow,  consulting  engineer  of  Winston-Sa- 
lem, was  elected  president;  Thorndike  Saville,  as- 
sociate professor  of  hydraulic  and  sanitary  en- 
gineering at  the  LJniversity  of  North  Carolina, 
was  elected  secretary-treasurer:  and  H.  E.  Miller, 
director  of  the  bureau  of  engineering  and  inspec- 
tor of  the  state  board  of  health,  was  elected  chair- 
man of  the  membership  committee. 

Those  present  decided  upon  a  vigorous  mem- 
bership campaign,  with  the  aim  of  obtaining  as 
members  as  many  as  possible  of  the  100  filter 
plant  operators  and  water  works  superintendents 
in  the  state,  as  well  as  engineers  engaged  in  wa- 
ter works  practice.  The  semi-annual  meeting  will 
be  held  early  in  December,  probably  in  Creens- 
boro. 


minute,  or  sufficient  to  maintain  a  concentration 
of  four  parts  of  carbon  monoxide  per  10,000  parts 
of  air  by  volume,  will  be  passed  through  the  tun- 
nel. Each  driver  and  observer  in  the  tunnel  will 
be  subjected  to  examination  before  and  after  the 
tests  by  'physicians  and  physiologists  and  the 
amount  of  carbon  monoxide  absorbed  by  each 
person  during  the  tests  will  be  determined  by 
analyses  of  the  blood  before  and  after  the  test. 
Especially  sensitive  methods  of  making  these 
blood  examinations  have  been  developed  by  the 
Bureau  of  Mines.  Means  are  provided  for  giving 
the  air  in  the  test  tunnel  the  heat  and  humidity 
likely  to  exist  in  the  tunnel  under  the  Hudson 
river  during  any  weather  conditions.  The  main 
object  of  the  test  is  to  determine  the  largest 
amount  of  the  e.xhaust  automobile  gases,  and 
more  more  especially  carbon  monoxide,  in  the 
air  that  a  man  can  breathe  without  suffering  any 
harmful  effects. 


Study  of   Subway  Tunnel  Ventilation 

The  United  States  Bureau  of  Mines,  in  co-oper- 
ation with  the  New  York-New  Jersey  Bridge  and 
Tunnel  Commission,  is  carrying  on  in  a  mine  near 
Pittsburgh  investigations  of  the  conditions  affect- 
ing ventilation  of  vehicular  tunnels.  T  his  is  be- 
lieved to  be  the  first  time  a  coal  mine  has  been 
used  for  such  purpose.  An  experimental  tunnel 
has  been  built  in  the  mine  which  is  about  130 
feet  below  the  surface  "of  the  ground  and  more 
than  1,000  feet  from  the  mouth  of  the  mine,  be- 
cause of  which  it  will  be  free  from  the  wide  tem- 
perature fluctuations  and  leakages  of  air  which 
there  would  be  in  a  model  above  ground.  Obser- 
vations will  be  made  on  the  effect  of  temperature, 
rate  of  air  flow,  humidity,  smoke  and  exhaust 
gases  on  the  men  driving  the  test  cars  through  the 
tunnel. 

Ten  automobiles  will  be  run  at  40-foot  intervals 
and  at  a  rate  of  10  miles  an  hour  through  the  test 
tunnel.     Meantime  21,000  cubic  feet  of  air  per 


Hiram  F.  Mills 

Hiram  E.  Mills,  who  died  on  October  4  at 
Hingham,  Mass.,  after  a  long  illness,  had  for  years 
been  well  known  as  a  hydraulic  engineer,  but 
perhaps  was  best  known  by  his  connection  with 
the  sewage  disposal  and  water  purification  expe- 
rimental work  of  the  Massachusetts  State  Board 
of  Health,  of  which  he  had  been  the  animating 
spirit.  He  was  born  in  1836  and  graduated  from 
the  Rennsselaer  Polytechnic  Institute  in  1850. 
Soon  after  the  death  of  James  B.  Francis,  perhaps 
the  best-known  hydraulic  engineer  of  his  time, 
Mr.  Mills  was  called  to  take  charge  of  the  water 
power  at  Lowell  and  shortly  after  became  chiet 
engineer  of  the  Locks  and  Canal  Company  of  that 
city. 

He  became  a  member  of  the  Massachusetts 
State  Board  of  Health  in  1886  and  was  made 
chairman  of  the  committee  on  water  supply  and 
sewerage  and  it  was  chiefly  due  to  his  work  in 
this  position  that  the  Lawrence  experimental  sta- 
tion was  started.  He  was  connected  with  the  pre- 
liminary studies  for  the  improved  sewerage  and 
drainage  of  the  Boston  metropolitan  district,  the 
damming  of  the  Charles  river,  and  other  investi- 
gations more  or  less  intimately  connected  with 
hydraulics  and  public  health. 

He  was  made  an  honorary  member  of  the 
.\merican  Society  of  Civil  Engineers  in  1909.  He 
contributed  a  number  of  professional  papers  to 
this  society  and  others,  dealing  with  the  use  of 
piezometers,  water  wheels,  the  purification  of  wa- 
ter and  sewage,  and  other  features  of  hydraulic 
engineering  and  public  health.  In  191/  Mr.  Mills 
resigned  his  position  at  IjdwAI  and  moved  to 
Hingham,  where  he  spent  most  of  his  time  in 
writing  books  on  hydraulics,  which  it  is  hoped 
will  be  published  for  the  value  they  will  have  for 
the  profession. 
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Detour  Signs  on  State  Highways 

Several  of  the  state  highway  departments  real- 
ize the  importance  of  detour  signs  and  aie  careful 
to  insist  that  such  signs  be  placed  so  as  to  secure 
for  those  using  the  roads  the  least  possible  incon- 
venience due  to  the  closing  of  roads  during  con- 
struction. In  addition,  several  of  them  send,  at 
intervals  of  a  week  or  longer,  a  list  of  new  de- 
tours for  publication  in  local  papers  throughout 
the  state.  For  instance,  we  have  just  received 
from  the  state  of  Pennsylvania  a  list  of  detours 
established  during  the  past  week  on  four  high- 
n^ays,  which  are  described  by  name  and  also  by 
route  number. 

.Some  highway  departments,  however,  seem  to 
consider  that  it  is  none  of  their  concern  how  those 
using  the  highway  manage  to  find  routes  around 
obstructions  which  they  make  during  repairing 
or  construction  of  highways.  For  instance,  an 
automobilist  who  has  recently  spent  some  time  in 
Xorth  Carolina  informed  us  a  few  days  ago  that 


he  found  very  few  detour  signs  in  that  state.  On 
numerous  occasions  he  had  no  warning  of  the 
blocking  of  a  road  by  a  construction  gang  until 
the  work  came  in  sight  and  he  was  directed  by 
the  foreman  to  return  two  or  three  miles  to  the 
nearest  road  by  which  a  detour  was  possible. 
Even  where  a  detour  sign  was  placed  at  the  point 
where  autoinobilists  should  leave  the  blocked 
road,  after  entering  the  detour  he  found  no  fur- 
ther signs  to  direct  him,  but  was  left  to  his  knowl- 
edge of  the  country  or  questioning  of  natives  to 
learn  how  to  get  back  to  the  main  highway  again. 
It  is.  in  our  opinion,  an  undoubted  duty  of  the 
highway  department  to  prevent  the  annoying  and 
sometimes  serious  delay  and  inconvenience  caused 
by  this  failure  to  post  detour  signs.  Aside  from 
this,  it  would  seem  to  be  a  part  of  wisdom  on  the 
part  of  the  department  to  endeavor  to  obtain  and 
maintain  the  good  will  and  approval  of  the  tax- 
payers of  the  state,  ii^jsmuch  as  they  must  be 
looked  to  for  further  appropriations  for  the  main- 
tenance of  the  department,  and  few  things  are 
more  likely  to  irritate  the  users  of  the  highways 
than  this  apparent  disregard  of  their  convenience 
and  the  repeated  annoyances  of  experiences  such 
as  those  referred  to.  The  cost  in  dollars  of  a 
sufficient  nuinber  of  detour  signs  is  insignificant 
when  compared  to  the  cost  of  the  construction 
and  repair  work  being  done,  and  the  failure  to 
post  such  signs  must  be  attributed  merely  to 
thoughtlessness  or  carelessness.  We  believe  that 
state  officials,  from  the  highest  to  the  lowest, 
should  give  serious  consideration  to  this  which 
they  may  have  considered  as  a  trivial  matter.  The 
inconvenience  to  the  public  of  closing  a  road  dur- 
ing construction  is  a  serious  matter  and  every- 
thing should  be  done  to  minimize  the  incon- 
\  enience. 


How  Large  Construction  Profits  Can  and 
Should  Be  Made 

On  the  contract  for  the  New  York  State  Hi"h- 
way  8039,  about  47,890  feet  long,  described  in  this 
issue,  the  contractor  during  the  first  40  days  made 
an  average  progress  of  681.2  linear  feet  per  day 
of  a  roadway  20  feet  wide,  thus  laying  1,514 
square  yards  or  309  cubic  yards  per  9-hour  day. 
One  day  about  a  month  after  the  construction 
was  commenced  he  made  a  record  of  950  linear 
feet,  equal  to  2,111  square  yards  or  431.8  cubic 
yards. 

With  a  shorter  haul  or  a  little  extra  effort  the 
contractor  might  probably  before  the  completion 
of  the  work,  have  attained  or  surpassed  1,000 
linear  feet  per  day  with  the  same  force  and  equip- 
ment. This  is  a  notable  showing  compared  with 
a__record  of  600  linear  feet  or  its  equivalent  of 
ni  cubic  yards  per  day,  which  would  generally 
be  considered  large  for  pavement  of  this  width 
and  thickness.  At  the  average  speed  established 
during  the  first  six  weeks,  the  contractor  would 
have  completed  the  paving  in  about  70  days  total 
as  compared  with  about  80  days  required  for  a 
rate  of  600  feet  per  day. 

This  work  has  been  done  under  ordinary  con- 
ditions,   with    a    moderate   quantity   of   ordinary 
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standard  equipment  and  a  total  force  of  only  53 
men  with  a  payroll  of  $450  per  day.  Tlie  labor 
cost  does  not,  therefore,  exceed  that  ordinarily 
incurred  for  a  similar  job  done  at  a  much  slower 
rate.  For  the  first  month  the  progress  varied 
from  about  500  to  800  feet  per  day.  If  even  this 
maximum  had  been  maintained  constantly 
throughout  the  remainder  of  the  job  after  having 
first  been  attained,  it  would  have  afforded  the 
contractor  a  profit  even  larger  than  the  one  that 
he  is  due  to  make  by  the  excellent  though  smaller 
total  average  finally  established. 

It  is  manifestly  impossible  to  get  maximum  re- 
sults immediately  after  the  commencement  of  the 
job ;  according  to  the  daih-  records  this  contrac- 
tor constructed  4,131  feet  during  the  first  6  days 
and  by  this  time  had  apparently  nearly  gotten 
into  his  stride.  Assuming,  therefore,  that  six 
days  were  necessarj^  to  perfect  and  adjust  all  of 
his  arrangements  and  operations,  there  remained 
43,758  linear  feet  of  the  road  to  be  paved  and 
which  might  conceivably  have  been  done  at  the 
assumed  maximum  of  1,000  feet  per  day,  thus  re- 
quiring 44  days  for  its  completion  and  costing 
$19,800  for  labor.  If  it  had  taken  the  t^rdinary 
time  of  one  day  for  600  feet,  this  part  of  the  road 
would  have  taken  73  days  and  cost  $32,850  for 
labor.  If  the  actual  average  of  681.2  feet  per  day 
had  been  maintained  continuously  after  the  sixth 
day  the  time  required  would  have  been  (A  days 
and  the  labor  cost  $28,800. 

Thus  we  have  an  actual  direct  saving  of  labor 
cost  of  $4,050  for  an  average  demonstrated  40- 
day  speed  and  of  $13,050  for  the  possible  average 
speed.  Besides  this  saving  the  contractor  would 
have  saved  9  days  or  29  days'  time  for  which  the 
fixed  and  overhead  charges  would  have  easily 
amounted  to  $100  per  day,  therefore  his  total 
actual  saving  over  the  cost  of  600  feet  per  day 
would  amount,  at  the  40-dav  average  rate  to 
S4.n.50-f-900=$4,f)30  and  at  an  average  of  1,000 
feet  per  day  to  $13,050-f$2,900=$l 5,950,  an 
amount  which  is  entirely  reasonable  and  prac- 
ticable. 

This  computation  demonstrates  most  forcibly 
the  tremendous  importance  of  establishing  maxi- 
mum progress  at  the  earliest  possible  moment 
and  maintaining  it  uninterruptedly  throughout 
the  job ;  results  which  can  be  attained  in  most 
cases  by  making  and  executing  a  careful  schedule 
of  operations,  by  insuring  the  delivery  of  mate- 
rials in  advance  of  requirements,  and  by  the  use 
of  proper  equipment  and  organization.  This  in- 
volves little  or  no  extra  cost,  produces  large  cash 
dividends  by  shortening  the  time  of  work  and  re- 
duces overhead,  and  releases  the  plant  and  equip- 
ment for  other  profitable  work. 

A  recent  report  of  concrete  paving  issued  by 
the  California  Highway  Commission  calls  atten- 
tion to  a  record  of  "Fast  Progress"  with  an  aver- 
age of  170  cubic  yards  per  day  laid  on  a  13.6-mile 
redd,  which  although  evidently  there  considered 
notable,  is  only  62  per  cent  as  fast  as  the  274.6 
cubic  yards  per  day  of  the  total  actual  working 
time  that  was  made  on  the -New  York  State  High- 
way 8039,  and  the  only  39  per  cent  as  fast  as  the 
maximum  speed  there  recorded. 


Maximum  Rates  of  Pavement  Construction 

How  much  concrete  pavement  can  be  laid  in  a 

day  by  one  mixer  and  its  gang?  What  are  the 
principal  elements  entering  into  the  securing  of 
maximum  rates  of  construction? 

These  two  questions  are  of  the  greatest  import- 
ance to  contractors  engaged  in  laying  concrete 
pavement,  since  the  answer  to  the  first  determines 
the  amount  which  it  is  necessary  in  preparing 
bids,  to  estimate  for  interest  and  depreciation  on 
plant  and  other  overhead  charges:  while  by  find- 
ing the  true  answer  to  the  latter  he  can  lower 
costs  and  increase  profits. 

From  time  to  time  duiing  the  past  few  years 
c'aims  have  been  made  for  one  contractor  or  an- 
other that  he  has  established  a  record  in  the  lay- 
ing of  concrete  pavements.  Referring  to  some  ol 
these  which  have  been  published  in  Public  Works 
we  find  that  the  apparent  record  in  1917  was  set 
by  Frank  L.  Cohen  in  Westchester  county,  New 
York,  when  he  averaged  a  little  more  than  600 
feet  per  day  of  16-foot  by  6-inch  pavement,  this 
being  equivalent  to  1,080  square  yards  or  180  cu- 
bic yards  per  day ;  his  maximum  being  750  feet 
and  the  average  gang  at  the  mixer  being  32  men. 
Two  years  later  G.  P.  Scharl,  in  Branch  county, 
Michigan,  laying  a  pavement  of  similar  dimen- 
sions, averaged  593  feet  a  day,  equivalent  to  1,054 
square  yards  or  176  cubic  yards — only  2  per  cent 
or  3  per  cent  less  than  Cohen's  record ;  reaching 
a  maximum  of  700  feet  per  day  and  126  feet  per 
hour.  In  1920  Elder  &  Co.  reached  a  maximum  of 
781  feet  of  14-foot  pavement  in  9  hours,  which 
gives  a  less  yardage  than  the  two  just  named.       ^ 

Compare  with  these  the  work  described  in  this 
issue  where  W.  ].  Porter  in  Long  Island  laid  a 
20- foot  road  averaging  about  6%'  inches  thick  and 
reinforced  at  the  rate  of  732  lineal  feet  per  day, 
equivalent  to  1,627  square  yards  or  305  cubic 
3'ards,  and  attaining  a  maximum  of  950  feet  in  9 
hours,  with  a  gang  of  18  men  at  the  mixer.  This 
rate  is  more  than  20  per  cent  greater  in  lineal  feet 
than  either  of  the  previous  ones  and  about  70  per 
cent  greater  in  cubic  yardage,  while  the  maximum 
lineal  feet  per  day  is  about  30  per  cent  greater. 
Mr.  Porter  used  no  novelties  in  mechanical  ap- 
pliances or  in  construction  methods,  although  he 
must  have  used  machinery  and  methods  exceed- 
ingly well  adapted  to  the  work.  It  would  seem 
that  his  unusual  record  is  due  to  excellent  organ- 
ization and  so  controlling  every  element  entering 
into  the  construction  that  there  was  no  lost  mo- 
tion or  lost  time  at  any  point. 

Probably  every  contractor  has  equaled  this  rec- 
ord for  a  few  minutes  at  a  time,  but  Mr.  Porter 
has  succeeded  in  continuing  the  record  minute 
after  minute  throughout  the  day,  minimizing  the 
time  lost  by  the  mixer  in  waiting  for  materials,  in 
moving  ahead  and  in  the  scores  of  ways  whereby 
a  second  might  be  lost  here  and  another  there  un- 
til the  daily  rate  proves  to  be  far  below  that  at- 
tained witiviut  special  effort  during  perhaps  5  or 
10  continuous  minutes. 

Averaging  the  number  of  feet  run,  square  yards 
and  cubic  yards  (since  the  first  determines  to  a 
certain  extent  the  number  of  times  the  mixer  must 
be  moveil  and  the  forms  laid,  the  second  deter- 
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mines  the  amount  of  area  to  be  surfaced,  while 
the  third  is  the  measure  of  the  material  brought 
to  and  handled  by  the  mixer),  this  contractor  has 
exceeded  previous  records,  so  far  as  we  know 
them,  by  about  50  per  cent  and  with  no  greater 
number  of  laborers  or  greater  expense  for  ma- 
chinery than  is  common  with  such  work.  Any 
contractor  who  has  carefully  figured  the  large 
part  that  overhead  as  well  as  labor  plays  in  the 
cost  of  such  work  can  appreciate  what  a  very 
considerable  effect  this  must  have  had  upon  this 
contractor's  profits. 

All  of  this  would  seem  to  indicate  that  the  day 
of  the  haphazard  contractor  has  passed  and  that 
work  and  profits  will  go  to  those  who  familiarize 
themselves  with  the  best  appliances  suitable  for 
conditions  in  question  and  then  use  them  to  the 
best  advantage,  eliminating  all  losses  of  time  due 
to  lack  of  co-ordination  of  the  various  operations 
and  appliances  entering  into  the  work  of  con- 
struction. 

Possibly  some  contractor  has  made  even  a  bet- 
ter record  than  that  described  this  week.  We 
will  be  glad  to  learn  and  print  the  details  of  any 
other  work  where  the  rate  exceeded  or  equaled 
this. 


Unemployment  Measures 


Latest  information  concerning  the  amount 

of  unemployment  in  the  country  and  the 

measures  being  adopted  for  relieving  the 

situation.    Enough  public  work  for  all  who 

are  in  urgent  need. 


Following  the  calling  of  the  President's  Confer- 
ence on  Unemployment  and  especially  the  jniblish- 
ing  of  the  preliminary  recommendations  of  that  com- 
mittee, cities,  counties  and  states  in  all  parts  of  the 
country  have  been  taking  action  more  or  less  definite 
with  a  view  to  reducing  the  unemployment,  ^\'e 
have  received  advices  from  various  parts  of  the 
country  relative  to  this  general  subject  and  one  of 
the  encouraging  features  of  these  is  to  note  that  so 
many  of  the  larger  cities  are  reporting  that,  with 
them  at  least,  the  unemployment  is  rapidly  dimin- 
ishing or,  upon  investigation,  is  found  to  be  less 
than  was  formerly  believed.  Typical  of  these  is  the 
statement  of  Mayor  Snively  of  Duluth.  that  "condi- 
tions due  to  unempIo}ment  in  Duluth  may  have  been 
a  little  exaggerated."  although  "the  fact  cannot 
be  discounted  that  there  will  be  suffering  to  a  con- 
siderable degree  during  the  cold  weather  and  that 
those  who  are  in  a  position  to  render  assistance 
should  do  so."  .At  this  writing  (October  12th)  in- 
formation that  has  reached  the  conference  is 
summed  up  by  Secretary  Hoover  in  the  statement 
that  not  more  than  10  to  -iO  per  cent  of  the  reported 
unemployment  is  of  a  kind  demanding  emergency 
measures.  That  is,  not  more  than  half  a  million  to 
a  million  need  immediate  work  to  prevent  suffering. 
^  From  other  sources  comes  endorsement  of  the 
idea  suggested   in   our   editorial   of   last   week  that 


general  and  permanent  solution  of  the  unemploy- 
ment problem  necessitates  a  reduction  of  wages  and 
prices  of  building  materials.  One  correspondent  in 
Pennsylvania  says:  "As  soon  as  labor  gets  sane 
leaders  and  wants  to  work  at  right  wages  there 
will_  be  no  need  of  unemployment  conferences," 
statmg  that  farmers"  produce  is  rotting  on  the 
ground  because  w^ages  were  too  high  to  enable  them 
to  get  it  to  market  and  that  houses  are  scarce  be- 
cause building  wages  were  too  high,  while  on  the 
other  hand  the  builders  were  idle. 

In  general,  however,  the  advices  tell  of  the  or- 
ganization of  municipal  committees  or  of  work  ac- 
tually being  done  by  cities,  counties  and  states.  As 
typical  of  the  smaller  places,  Korristown,  Pa.,  in- 
tends to  do  considerable  grading  this  fall  which 
would  otherwise  have  been  put  oft"  until  next  spring. 
Mayor  Moore  of  Philadelphia  said  that  his  adminis- 
tration was  doing  everything  possible  to  put  men  to 
work  and  it  had  let  more  contracts  in  the  last  few 
n-onths  than  were  ever  let  before  in  a  similar  period. 
Charleston,  W.  Va.,  reports  the  number  of  unem- 
ployed reduced  about  one-third  within  the  last  two 
months. 

Ohio  cities  seem  to  have  been  especially  active. 
Canton  has  under  w'ay  nearly  $1,000,000  worth  of 
paving,  water  works  and  sewer  construction;  Co- 
lumbus is  making  a  city-wide  survev  with  a  view  to 
arranging  for  as  much  w^ork  as  possible  during  the 
wmter,  this  including  laying  sewers  and  water  mains 
with  a  complete  overturn  of  workers  every  week 
or  two.  In  Marion,  Ohio,  Mayor  Andrews  is  mak- 
ing street  repairs  in  small  units  so  that  they  will 
not  have  to  be  advertised  and  is  thus  keeping  busy 
niost  of  those  who  would  otherwise  be  unemployed. 
Inlronton,  Ohio,  city  improvements  are  taking 
care  of  most  of  the  unemploAed,  wdiich  number 
about  .-^0  per  cent  of  the  local  labor.  Akron  is 
building  upwards  of  7.5  miles  of  street  improve- 
ments and  will  lay  14  miles  of  water  mains,  bread 
\yinners  of  families  being  given  preference.  Mayor 
Scott  of  Newark.  Ohio,  has  announced  that  that 
city  plans  to  give  employment  to  200  or  more  on 
city  improvements.  In  Middletown,  Ohio,  the 
Chamber  of  Commerce  and  the  city  government  are 
doing  their  best  to  rush  public  work,  on  which  em- 
ployment will  be  given  to  permanent  residents  of 
the  city. 

From  several  sources  some  suggestions  that  the 
passing  of  an  adequate  road  law  by  Congress  would 
greatly  help  matters,  as  was  suggested  bv  us  several 
weeks  ago.  In  Texas,  Rollin  J.  ^\'in'drow,  state 
highway  engineer,  says  that  .several  thousand  men 
can  be  employed  on  Texas  highway  work  this  fall 
and  winter  if  the  funds  are  available.  The  highway 
department  had  laid  out  plans  with  the  expectation 
that  the  u,sual  alloting  of  federal  aid  for  1921  would 
be  forthcoming,  only  to  learn  that  a  25  per  cent  re- 
duction in  federal  aid  appropriations  was  contem- 
plated. Instead  of  a  reduction,  he  strongly  advo- 
cated doubling  the  federal  aid  appropriation  to  meet 
the  present  unemployment  emergency.  The  same 
ideas  were  expressed  by  Thomas  J.  Wasser,  chief 
engineer  of  the  state  highway  commission  of  New 
Jersey. 
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While  most  of  the  cities  and  towns  in  the  coun- 
try are  organizing  their  local  forces  and  especially 
the  charitable  organizations  and  others  such  as  the 
Kiwanis  clubs,  Rotary  clubs,  etc.,  a  new  idea  seems 
to  have  been  suggested  by  the  Central  Unemploy- 
ment Committee  of  Philadelphia,  this  being  to  ob- 
tain the  co-operation  of  the  Post  Office  Depart- 
ment for  using  the  letter  carriers  to  deliver  and 
collect  cards  at  all  households  and  business  estab- 
lisliments  with  a  view  to  obtaining  accurate  infor- 
mation concerning  the  unemployment  situation  and 
the  possibility  of  placing  the  unemployed.  In  the 
.  same  city  the  council  directed  the  Department  of 
Public  Works  to  increase  the  penahv  for  delaying 
contract  work  and  the  rigid  enforcing  of  penalties 
now  in  force,  with  a  view  to  immediately  terminat- 
ing the  practice  of  some  contractors  of  delaying  the 
beginning  or  prosecution  of  city  contracts  in  the 
hope  that  wages  would  fall. 

The  acting  director  of  the  Reclamation  Service. 
Ottomar  Hamerle,  states  that  $1(3,000,000  could  be 
spent  economically  during  the  winter  on  irrigation 
projects  already  under  way,  giving  employment  to 
16,000  men  directlv  and  as  many  more  indirectly, 
and  that  $28,000,000  more  and  io'.OOO  men  could  be 
used  on  other  projects  for  which  plans  are  complete. 
A  loan  to  the  reclamation  fund  would  have  to  be 
authorized  bv  Congress  to  make  this  possible. 

Consideration  of  all  information  available  seems 
to  indicate  that  work  is  imperative  for  about  one 
per  cent  of  the  population  and  desired  by  three  or 
four  per  cent;  and  that,  even  if  private  industries 
can  not  be  induced  to  absorb  them,  work  for  all  can 
be  found  on  city,  county,  state  and  federal  public 
work:  but  that,  to  effect  this,  every  such  political 
unit  must  plan  to  care  for  its  own  unemployed  and 
take  immediate  steps  for  beginning  a  sufficient 
amount  of  public  works,  in  most  cases  only  that 
which  it  may  have  intended  postponing  until  next 
spring  or  later. 

Salvaging  Waste  in   Pittsburgh 

Work  being  done  by  private  organizations  in 
Pittsburg  in  the  salvaging  of  waste  materials  and 
at  the  same  time  furnishing  eiuployment  for  those 
temporarily  out  of  work  is  described  in  the  Sep- 
tember number  of  the  "National  Municipal  Re- 
view" by  H.  Marie  Dermitt,  secretary  of  the  Civic 
Club  of  Allegheny  county.  The  author  states 
that  the  largest  organization  that  has  taken  up 
this  work  in  Pittsburgh  is  the  Association  for  the 
Improvement  of  the  Poor,  in  addition  to  which 
the  Salvation  Army's  industrial  department,  the 
"Good  Will  Industries"  and  the  St.  Vincent  de 
Paul  Society  are  working  along  somewhat  the 
same  line.  "The  first  named  association  estab- 
lished nine  years  ago  a  "Men's  Industrial  Depart- 
ment," "the'  main  object  of  which  is  to  give  em- 
ployment to  thousands  of  men  who  are  tempo- 
rarily out  of  work  and  to  provide  w^ork  for  men 
who  are  not  able  to  do  full-time  work  because  of 
age,  crippled  condition  and  lack  of  training."  The 
apparent  success  obtained  offers  a  suggestion  to 
other  cities  of  one  method  that  they  may  em- 
ploy for  relieving  the  present  unemployment. 

The    "Men's    Industrial    Department"    is    now 


self-supporting  through  the  collection  and  sale  of 
waste  material,  including  newspapers,  magazines, 
old  furniture,  bric-a-brac,  clothing,  carpets,  rugs, 
shoes,  etc.  A  building  has  been  erected  and  pro- 
vided with  the  equipment  necessary  for  repairing 
and  renovating  old  clothes,  reblocking  and  repair- 
ing hats,  with  carpet  looms,  wood  working  ma- 
chinery, equipment  for  repairing  clocks,  and 
others.  An  average  of  14  tons  of  waste  paper 
are  brought  to  this  building  every  day  and  eight 
trucks  are  in  constant  use  collecting  this  and  the 
other  waste  materials.  Ten  thousand  thrift  bags 
are  distributed  in  homes  all  over  the  city  to  be 
collected  when  filled.  The  contents  are  sterilized 
before  sorting.  This  department  betw-een  March, 
1920,  and  March,  1921,  received  a  total  income  of 
$62,000,  about  $41,000  of  which  was  receipts  from 
the  sale  of  paper  stock.  In  addition,  a  part  of  the 
building  is  used  as  a  hotel  where  lodgings  and 
meals  for  hundreds  of  men  are  provided  and  dur- 
ing the  same  period  this  had  a  total  income  of 
$21,514  against  a  total  expense  of  $l/,562.  The 
income  from  paper  is  considerably  less  than  it 
was,  since  the  price  for  magazine  paper  stock  has 
fallen  from  $60  a  ton  to  below  $20  and  other  kinds 
of  paper  and  rags  proportionately.  Work  is  given 
regularly  to  60  men  a  day  on  the  average,  who 
wander  in  from  among  the  city's  unemployed  or 
stranded  men. 

The  "Good  Will  Industries,"  established  in  1918 
by  the  Home  Mission  Board  of  the  Methodist 
church,  has  its  goodwill  bags  distributed  among 
10,000  people  and  collected  regularly,  and  appar- 
ently operates  in  much  the  same  way  as  that  just 
described.  The  Salvation  Army  Industrial  De- 
partment collects  an  average  of  4  tons  of  waste 
daily  by  means  of  6  wagons,  and  this  also  just 
about  pays  expenses  with  a  little  balance  for  the 
latest  fiscal  year. 

As  it  costs  the  city  $9.22  a  ton  for  collecting 
rubbish  and  waste  by  yearly  contract,  it  would 
appear  that  the  taxpayers  are  saved  this  amount 
for  each  ton  of  waste  that  is  collected  by  these 
organizations  and  that  the  city  could  afford,  if 
necessary,  to  contribute  this  amount  to  the  sup- 
port of  this  work  whether  done  by  private  or- 
ganizations or  under  municipal  direction. 

Progress  on 'California  State    Highway  Pav- 
ing Contract 

The  California  highway  commission,  .\.  B. 
Fletcher,  state  highway  engineer,  announces  that 
Contractor  H.  J.  Kaiser  has  just  completed  lay- 
ing the  concrete  pavement  on  a  section  of  state 
highway  in  Tehama  county  from  Red  Bluff  to 
the  northerly  boundary,  after  a  record  run. 

The  contract  for  constructing  this  5-inch  x  15- 
foot  reinforced  concrete  base,  13.6  miles  long, 
was  awarded  to  Mr.  Kaiser  in  March,  construc- 
tion was  commenced  on  May  21  and  finished  Sep- 
tember 16.  Just  98  working  days  were  consumed 
in  laying  the  concrete  base  of  this  contract,  the 
average  progress  being  733  lineal  feet  per  day, 
or  3.58  miles  per  month.  Over  16,625  cubic  yards 
of  concrete  were  involved  in  the  work  and  an 
average  of  170  cubic  yards  of  concrete  were  laid 
per  working  day. 
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Recent  Legal  Decisions 


THE    QUESTION    OF    COMPULSORY    EXTENSION    OF 
WATER    MAINS    CONSIDERED 

The  Kentucky  Court  of  Appeals  holds,  Moun- 
tain Water  Co.  v.  May,  231  S.  W.  908,  that  where 
the  effect  of  ordering  an  extension  of  a  water 
company's  pipe  line  to  serve  a  resident  would  be 
to  throw  the  company  into  bankruptcy,  deprive 
the  city  of  fire  protection  and  those  now  using  the 
water  of  continuance  of  the  service,  it  is  error  to 
grant  a  mandatory  injunction  compelling  the  ex- 
tension, although  the  franchise  contract  provides 
that  no  part  of  the  city  shall  be  discriminated 
against  in  the  use  of  the  water  system.  This  is 
not  a  case,  the  court  said,  where  a  public  service 
commission  has  the  power  to  determine  when  and 
upon  what  terms  a  water  company  shall  extend 
its  mains  for  the  purpose  of  meeting  the  demands 
of  the  inhabitants  of  the  municipality.  Nor  is  it 
a  case  where  the  city  itself  is  engaged  in  furnish- 
ing water  to  the.  inhabitants  and  therefore  exer- 
cises a  governmental  discretion  with  which  the 
courts  will  not  interfere.  On  the  contrary,  it  is 
a  case  where  an  independent  corporation  exer- 
cises a  franchise  under  a  contract  providing  in 
substance  that  the  water  works  shall  be  for  the 
use  of  the  inhabitants  generally,  and  that  no  street 
or  locality  shall  be  deprived  of  or  discriminated 
against  in  the  use  thereof.  Under  this  contract  it 
is  the  duty  of  the  w-ater  company,  as  new  streets 
are  opened  within  the  limits  of  the  city  as  they 
existed  when  the  franchise  was  granted,  and  resi- 
dences are  built  thereon,  to  extend  its  mains  so  as 
to  furnish  the  occupants  of  such  residences  with 
water.  Ordinarily,  a  mandamus  or  mandatory 
injunction  will  lie  at  the  instance  of  a  consumer  to 
compel  a  water  company  to  extend  its  mains  to 
any  part  of  the  city  where  its  franchise  requires 
it  to  operate.  Topeka  v.  Topeka  Water  Co.  .^8 
Kan.  349,  49  Pac.  79;  West  Hartford  v.  Board 
of  Water  Comr.,  68  Conn.  323,  36  Atl.  786;  Both- 
well  V.  Consumers'  Co.,  13  Idaho  568,  92  Pac 
533,  24  L.  R.  A.  (U.  S.)  485  ;  Hatch  v.  Consumers' 
Co.,  17  Idaho  204,  104  Pac.  670,  40  L.  R.  A  (U 
S.)  263. 

The  right  to  such  relief,  however,  is  not  abso- 
lute, and  the  relief  may  be  denied  where  the  de- 
mand is  wholly  unreasonable,  in  view  of  the  pe- 
culiar hardships  and  disastrous  consequences  that 
would  follow.  Doubtless  the  mere  fact  that  the 
income  from  the  extended  service  would  not  com- 
pensate the  company  for  the  cost  of  the  exten- 
sion would  furnish  no  cause  for  refusing  to  com- 
pel the  service  required  by  the  contract,  if  its  in- 
come were  otherwise  sufficient,  and  the  rights  of 
the  public  would  not  be  injuriously  affected,  but 
the  circumstances  here  presented  did  not  stop 
there.  The  company's  franchise  would  expire  in 
tvvo  years.  Its  income  was  consumed  in  the  oper- 
ation and  maintenance  of  the  plant.  It  had  no 
funds  on  hand  with  which  to  make  the  extension, 
and  was  unable  to  borrow  the  money.  If  com- 
pelled to  make  the  extension,  it  would,  as  said 


above,  be  thrown  into  bankruptcy.  The  case  was 
held  to  be  one  where  the  rights  of  the  few  must 
give  way  to  the  rights  of  the  many. 


ACQUISITION    OF    WATER    UTILITY    BY    MUNICIPALITY 
—JURISDICTION    OF    COMMISSION 

The  Pennsylvania  Public  Service  Commission 
holds  that  it  has  jurisdiction  to  consider  the  ap- 
plication of  a  municipality  for  the  commission's 
approval  of  the  municipality's  acquisition  of  the 
plant  of  a  water  utility,  although  no  application 
has  been  made  in  a  court  of  law  in  which  the 
value  of  the  plant  and  the  right  and  financial 
ability  of  the  applicant  to  acquire  it  may  be  ju- 
dicially determined.  The  decisions  of  the  com- 
mission being  subject  to  review  by  the  courts,  the 
right  of  the  water  company  to  be  heard  on  these 
questions  is  thereby  safeguarded.  An  application 
by  the  Borough  of  Waynesboro  for  a  certificate 
of  public  convenience  evidencing  the  commis- 
sion's approval  of  the  plant  of  the  Waynesboro 
Water  Company  was  therefore  granted. 


LOCATION    OF   WATER    MAINS 

The  Washington  Public  Ser\-ice  Commission, 
dismissing  a  petition  of  the  City  of  Yakima  for 
an  order  requiring  the  Pacific  Power  &  Light 
Company  to  replace  a  wooden  pipe  line  with  a 
permanent  iron  or  metal  pipe,  or  lay  a  pipe  line 
outside  the  area  to  be  paved,  holds  that  the  com- 
mission has  no  jurisdiction  to  order  the  change 
unless  it  is  necessary  to  enable  the  company  to 
render  safe,  adequate  and  efficient  service  at  a 
reasonable  cost  to  its  patrons.  The  prevention  of 
possible  injury  to  the  pavement  which  may  be 
laid  over  the  existing  main  is  a  matter  to  be  set- 
tled between  the  city  and  the  company  without 
the  intervention  of  the  commission.  The  question 
of  the  location  of  mains  by  utilities  is  usually 
covered  in  the  franchise  granted  by  the  municipal- 
ity to  the  utility. 


INCREASE    OF    FIRE    HYDRANT    RENTALS    OVER    CON- 
TRACT  RATES  VALID   WHERE   AUTHORIZED 
BY    STATE 

The  Missouri  Supreme  Court,  City  Water  Co. 
V.  City  of  Sedalia,  231  S.  W.  942,  following  the 
rule  established  by  the  Supreme  Court  of  the 
United  States  (see  Pawhuska  v.  Pawhuska  Oil 
&  Gas  Co.,  250  U.  S.  394),  holds  that  every  con 
tract  between  cities  of  that  state  and  a  public 
utility  is  always  subject  to  modification  by  the 
paramount  power  of  the  state,  and  when  a  change 
is  so  made  it  is  binding  upon  the  city;  the  change 
having  been  made  by  the  state  as  the  represen- 
tative of  the  city.  Therefore,  where  a  city  con- 
tracted with  a  water  company  for  the  rental  of 
fire  hydrants  at  a  specified  yearly  sum,  and  the 
Public  Service  Commission  subsequently  made 
an  order  finding  that  these  rates  did  not  afford  a 
reasonable  return  on  the  water  company's  invest- 
ment, it  is  held  that  a  subsequent  increase,  author- 
ized by  the  commission,  did  not  abrogate  the 
contract. 
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Oct.  17-ILLINOIS  STATE  FEDERA- 
TION OF  LABOR  Aurora.  Ill  Head- 
quarters,   166   W.    Washington    St.,    Chi- 

'^^^,^;  1R  20— VAIERICAN  RAILWAY 
BRIDGe'aSB-  BUILDING  ASSOCIA- 
TVO^.     Hotel  McAlpin    New  ^o'„k  CitJ. 

r,r-t        iq NEW      lORK      bECllurv, 

AMEklCAN  INSTITUTE  OF  ELECTRI- 
C\L  ENGINEERS.  Engineering  Socie- 
ties' Building,  New  York  City. 

Oct  9-METROI'OLITAN  SECTION. 
OIERICAN  SOCIETY  OF  M.ECHANI- 
61l  ENGINEERS.  Engineering  Socie- 
ties' Building.  New  York  City,  becie- 
{arv.  G  I  Rhodes,  115  Broadway,  New 
York  City.  ,^^^ 

Oct  20  —  BRIDGEPORT  BRANCH. 
-VMERIC."n  society  of  MECHANI- 
CAL ENGINEERS.  Stratfield  Hotel 
SeCTetarv.  Arthur  R.  Parker,  W  atrous 
Enainetring  Co..  Bridgeport. 

Oct  20-21  —  CITY  PAY'ING  CON- 
FERENCE. Engineers  Club  of  Phil- 
adelphia, 1317  Spruce  St.,  Philadel- 
phia.    H.  E.  Hopkins. 

Oct.  20-21— OHIO  STATE  CONFER- 
ENCE ON  CITY  PLANNING.  Annual 
conference.  Columbus,  Ohio  Secre- 
tary-treasurer —  Charlotte  R"™bold, 
Chamber      of       Commerce       Building, 

Cleveland.  .T^.^r,.,^,^- 

Oc,  21— COLUMBUS        .SECTION, 

VMERICAN  SOCIETY  OF  MECHANI- 
C  \L  ENGINEERS.  Southern  Hotel. 
Secretary.  Arthur  Richards.  County  Sur- 
veyor's Office.  „„,, 
Oct  24-28  —  AMERICAN  SOCIETY 
K°K  MUNICIPAL  IMPROVEMENI-. 
\nnual  convention.  Southern  Hotel. 
■.:"mra-.re.  Md.  Secretary.  Charles 
Carroll  Brown.  St.  Petersburg.  Fla. 

Oct  V- VTLXNTA  SECTION,  .VMER- 
C  \N  SOCIETY  OK  MECH.VNICAL  EN- 

'^^^^^-  ^^?fSZ.'^'^  Couo^ii 

"'oct  lyipHIL.^DELPHIA  SECTION, 
VMERIcTn  SOCIETY  OF  MECH.ANI- 
CAL  ENGINEERS. .  Engineers  Cub. 
Secretary,  W.  H.  Kavanruigh.  1  nivei - 
sitv   ot   Pennsylvania.   Philadelphia 

Ort  26-27— OKL.VHOM.S.  SECTION, 
VMERICXn  SOCIETY  OF  CIVIL  ENGI- 
NEERS.     .Vnnunl    meeting.      Oklahoma 

'ort  31 -Nov.  5  — NEW  ENGLAND 
v?5oClATION  OF  COMMEKCIA,. 
i--N-GTNEERS.  Power  show  in  con- 
necUon  with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics 
Building.  Boston.  Mass.  Secretary, 
.lames     F.     Morgan,     Devonshire     St., 

"^No'v^M-ie— CITY  MANAGERS'  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr..   Clarksburg.   W.   Va. 

Nov.  14-18  -  AMERIC.VN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

meeting.     Ne-w  Tork  Olty. 

Nov  16-18  —  NATION.AL  MUNICI- 
PAL LEAGUE.  Chicago.  Secretary. 
H.  W.  Dodd.  261  Broadway.  New  York 

'^  N^ov.  17-AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  Archi- 
teots  and  Marine  Engineers  New  York. 
Nov.  17-18— SOCIETY  OF  NAVAL 
ARCHITECTS  AND  MARINE  ENGI- 
NEERS     New  York. 

Dec   6-9— AMERICAN  INSTITUTE  OF 

CHEMIC.YL  ENGINEERS.     14th  annual 

meeting.     Baltimore,  Md.  „„,»,„ 

Dec.  22-23— KANSAS  ENGINEERING 

SOCIETY      Hutchinson.   Kan. 

Jan  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago.   111. 

May  15-19  —  AMERICAN  WATER 
WORKS  ASSOCI.\TION.  ^Vnnual  con- 
vention.    Philadelphia.  Pa. 


dent;  Walter  M.  Meserole,  vice-presi- 
dent ;  Andrew  J.  Provost.  Jr.,  secre- 
tary, and  Kenneth  Torrance,  trustee,  for 
the  first  officers,  was  celebrated  by  a 
dinner  held  in  the  lianquet  hall  of  the 
Brooklyn  Chamber  of  Commerce  Oct. 
8.  about  2.50  members  and  distinguished 
guests  being  present. 

The  principal  speeches,  introduced  by 
past  president  Nelson  P.  Lewis,  acting 
as  toastmaster,  were : 

"Engineering  in  the  Development  of 
Commerce,"  by  Hon.  William  C.  Red- 
field,  former  Secretary  of  Commerce. 

"The  Public  Service  Corporation  and 
the  Public,"  J.  W.  Lieb,  vice-president 
of  the  Edison  Company. 

"Brooklyn's  School  of  Engineering," 
Dr.  William  H.  Nichols,  chairman  of 
the  corporation  of  Brooklyn  Polytechnic 
Institute. 

"Industrial  Brooklyn."  T.  L  Jones, 
president  of  the  Brooklyn  Manufactur- 
ers' Industrial  Exposition,  Inc. 

"The  Brooklyn  Engineers'  Club,"  Col, 
Willard  T."  Chevalier. 

"A  Word'  from  the  Older  Members," 
William  T.  Donnelly. 

The  most  delightful  feature  of  a  very 
pleasant  evening  was  the  presentation  to 
past  president  Joseph  Strachn,  the  best 
loved  member  of  the  club,  who  for  20 
years  has  served  it  devotedly  as  its  most 
indefatigable  secretary,  of  a  beautifully 
engrossed  memorial  and  a  very  substan- 
tial financial  tribute  expressing  the  ap- 
preciation and  affection  of  individual 
members  of  the  club. 
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gather  each  Thursday  night  from  Oc- 
tober to  June  and  enjoy  an  interchange 
of  views,  absorb  new  thoughts,  promote 
friendships,  old  and  new,  and  in  general 
develop  a  helpful  and  hopeful  spirit. 

AMERICAN    SOCIETY    OF    CIVIL 
ENGINEERS 

At  the  regular  meeting  of  Oct.  5 
papers  were  presented  on  Rainfall  and 
Run-Oflf,  by  C.  E.  Grunsky. 

The  Flood  of  June.  1921.  in  the  Ar- 
kansas River,  at  Pueblo,  Colorado,  by 
James  Munn  and  J.  L.  Savage,  and  il- 
lustrated by  a  large  number  of  slides 
showing  the  damage  by  the  Pueblo 
flood. 

An  address  was  also  made  by  C.  Ter- 
rell Bartlett,  describing  the  Recent 
Flood  at  San  Antonio,  Texas,  and  was 
illustrated  with  lantern  slides. 


BROOKLYN    ENGINEERS'  CLUB 
The   twenty-fifth   anniversary  of    the 
founding   of    the    Brooklyn    Engineers' 
Club,  with  Andrew  T.  Caldwell,  presi- 


The  club,  organized  with  a  charter 
list  of  50  members,  has  prospered  stead- 
ily and  its  membership  of  more  than 
400  includes  many  of  the  most  eminent 
engineers  and  prominent  builders  and 
manufacturers  and  public  officials  in 
Greater  New  York. 

.\  printed  record  exists  of  papers  pre- 
sented and  discussed  during  the  inter- 
vening years  covering  a  very  wide  range 
of  subjects;  informal  talks  have  been 
given  upon  a  still  wider  range  of  sub- 
jects, not  all  upon  technical  lines,  but 
all  of  very  human  interest:  excursions 
have  been"  arranged  to  many  engineer- 
ing works  of  importance  and  to  indus- 
trial plants  whose  operations  furnish 
food  foi;  thought  to  the  organizer  of 
business. 

Since  the  Club  acquired  its  own  house 
in  1909  exhibitions  have  been  organized 
from  time  to  time  to  bring  closely  to 
the  attention  of  members  many  matters 
of  interest  which  could  best  be  shown 
in  that  way.  . 

The  first  exhibition  was  of  the  Engi- 
neering books  of  the  year  1909.  followed 
at  intervals  by  exhibitions  of  materials 
and  methods  of  construction  and  later, 
as  a  modest  scale,  a  showing  of  indus- 
trial Brooklyn,  given  by  this  Club,  which 
has  awakened  an  interest  of  borough 
wide  extent  and,  without  doubt,  will  be- 
come an  annual  event  in  Brooklyn. 

Thus  from  a  small  beginning  the  club 
has  grown  to  an  established  position  in 
the  community  and  in  the  spacious  house 
to    which    it    holds    title    the    members 


AMERICAN     SOCIETY    OF    MECHANI- 
CAL   ENGINEERS 

Recent  meetings  of  Local  Sections 
have  been  held  since  the  summer  vaca- 
tion in  a  number  of  cities  including 
those  of : 

October  l^Waterbury  Branch,  She- 
paug  Outing.  Visit  to  the  proposed 
reservoir  site  of  the  Waterbury  Water 
Supply  Company. 

October  4 — Providence  Section,  joint 
meeting  with  Management  Division. 
Address  on  Safety  Appliances  by  Frank- 
lin D.  Warren  of  the  American  Mutual 
Liability  Insurance  Company. 

October  5— Buffalo  Section.  Address 
on  The  Construction  of  a  Three  Hun- 
dred and  Sixty  Million  Gallon  Filtra- 
tion Plant  by  Theodore  A.  Leisen  of 
the  Board  of  Water  Commissioners, 
City  of  Detroit. 

October  T— Trip  to  Aberdeen  rrovmg 
Grounds.  Joint  meeting  with  the  So- 
ciety of  Automotive  Engineers.  A  dem- 
onstration of  the  very  latest  develop- 
ments in  the  Ordnance  Material  at 
Aberdeen. 


NEW     YORK     SECTION.      AMERICAN 
SOCIETY   OF   CIVIL    ENGINEERS 
In  arranging  the  programme  for  1921- 
22  the  main  thought  has  been  to  adhere 
to  the  principle  laid  down  by  the  Section 
in  its   first  year  of  activity — to  confine 
itself  largely  to  the  discussion  of  prob- 
lems  touchi'ng   the   engineering  life   of 
the    Metropolitan    District.      With   that 
end  in  view,  six  of   the  eight  meetings 
concern  themselves  with  such  problems. 
There  is.  also,  a  continuation  of  last 
year's  innovation— that  of  holding  joint 
meetings  with  the   New  York   Sections 
of  the  other  National   Engineering  So- 
cieties.     The     Programme     Committee 
believes   that   the   members    will    favor 
continuance  of    close   relationship    with 
these    Sections.      Three    joint    meetings 
have  been  arranged,  one  concerned  with 
a   Metropolitan   District   problem    (that 
of   the   Port   of    New   York),   and   the 
others  with  matters  of  more  general  en- 
gineering interest. 

The  policy  of  the  Section  s  meetings 
last  year  was  to  provide  for  sufficient 
speakers  to  fill  the  entire  evening.  This 
year  it  is  proposed  to  have  a  more  limit- 
id  number  of  invited  speakers,  ranging 
from  five  to  seven,  and  to  allow  a  fair 
amount  of  time  for  discussion  from  the 

While  the  meetings  are  planned  under 
the  auspices  of  the  New  York  Section, 
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all  members  of  the  American  Society  of 
Civil  Engineers  are  cordially  invited  to 
attend. 

PROGRAMME  FOR  1931-1922 

Note  :  The  meetings  are  called  to  or- 
der promptly  at  7 :45  P.  M.  All  meet- 
ings are  held  in  tlie  Engineering  Socie- 
ties' Building,  33  West  39th  Street,  New 
York  City. 

October  19th,  1921— Joint  meeting 
with  New  York  Sections  of  A.  S.  M.  E., 
A.  I.  M,  M.  E.  and  A.  I.  E.  E.  Sub- 
ject, Financing  Public  Utilities  and 
Large  Engineering  Projects.  Opening 
address  by  A.  B.  Leach,  of  A.  B.  Leach 
&  Co.,  bankers. 

November  14th,  1921 — Joint  meeting 
with  New  York  Sections  of  A.  S.  M.  E., 
A.  L  M.  M.  E.  and  A.  L  E.  E.  Sub- 
ject, The  St.  Lawrence  Ship  Oiannel 
and  Power  Project.  This  will  be  pre- 
sented by  Hon.  Henry  J.  Allen,  Gover- 
nor of  Kansas,  and  will  probably  be 
discussed  by  Hon.  Nathan  L.  Miller, 
Governor  of  New  York. 

December  21st,  1921— The  Zoning 
Law — What  It  has  Done  for  New  York. 
Opening  address  by  Edward  M.  Bas- 
sett.  counsel  of  the  Zoning  Committee 
and  chairman  of  the  commission  which 
framed  the  zoning  law. 

January  11th.  1922— Traffic  Handling 
— Its  Engineering  as  Well  as  Regula- 
tory .\spects.  Opening  addresses  by  E. 
P.  Goodrich,  consulting  engineer,  and 
Amos  Schaeffer,  consulting  engineer  to 
the  Borough  President  of  Manhattan. 

February  loth,  1922 — Removal  of 
Solid  Wastes.  Opening  address  by  John 
P.  Leo.  Commissioner  of  Street  Clean- 
ing, New  York  City. 

March  1.5th,  1922 — Joint  meeting  with 
New  York  Sections  of  A.  S.  M.  E.,  A. 
I.  M.  M.  E.  and  A.  I.  E.  E.  Subject, 
Port  of  New  York.  Opening  address 
by  E.  H.  Outerbridge.  chairman  of  the 
Port  of  New  York  Authority. 

April  19th,  1922 — It  is  hoped  that  on 
this  date  a  discussion  may  be  had  on 
tire  Hudson  River  Bridge,  but  due  to 
certain  contingencies  in  connection  with 
the  work  of  the  corporation  promoting 
the  project,  the  meeting  cannot  be  as- 
sured until  early  in  the  new  year.  .'\n- 
nouncement  will  be  made  later. 

May  17th,  1923 — Need  of  Regional 
Planning  for  the  New  York  District. 
Opening  address  by  Charles  D.  Norton, 
first  chairman  of  the  Plan  of  Chicago. 
ASSOCIATED  GENERAL  CONTRAC- 
TORS  OF   AMERICA 

.■\t  the  recent  meeting  at  White  Sul- 
phur Springs,  W.  Va.,  the  executive 
board  of  the  A.  G.  C.  made  several 
changes  aflfecting  the  organization  of 
the  association.  These  revisions  pro- 
vide among  other  features  for  member- 
ship through  local  chapters,  state  or 
construction  area  divisions  to  be  known 
as  'branches,"  a  new  schedule  of  dues 
favoring  the  contractor  doing  an  an- 
nual business  of  less  than  $500,000,  and 
an  increase  of  the  board  of  directors 
from  12  to  19  and  election  by  territory. 
Moreover,  the  board  recommended  that 
the  committee  on  organization  consider 
a  plan  creating  a  junior  membership 
with  limited  pri^'ileges,  which  should 
include  superintendents  and  general 
contractors  not  now  eligible  for  mem- 
bership in  the  A.  G.  C. 

BRIDGE    ERECTION     LECTURE 

At  the  Brooklyn  Institute  of  Arts  and 


Sciences,  October  6th,  Frank  W.  Skin- 
ner, Associate  Editor  of  Public  Works, 
and  consulting  engineer,  delivered  a  pop- 
ular lecture  on  the  Erection  of  Long 
and  Lofty  Steel  and  Concrete  Bridge 
Spans,  illustrated  by  100  stereoptican 
views,  selected  from  his  course  of  uni- 
versity lectures  on  Civil  Engineering 
Construction  Operations. 

The  lecture  briefly  reviewed  the  de- 
velopment of  a  bridge  building,  which 
since  the  construction  of  a  crude  arch 
discovered  in  a  Theban  tomb,  more  than 
4,000  years  old  has  passed  through  the 
stone,  wood,  wrought  iron,  cast  iron, 
steel,  supersteel  concrete  and  combina- 
tion types.  It  made  little  progress 
through  40  centuries  up  to  150  years 
ago  when  cast  iron  was  first  used  for 
arch  spans  m  England.  Another  long 
step  was  taken  a  few  years  later  when 
wrought  iron  became  available  and  in 
the  past  30  years,  since  the  use  of  steel 
has  increased  the  ma.ximum  length  and 
capacity  of  spans  has  increased  many 
fold  from  a  previous  extreme  length  of 
550  feet  to  1800  feet  already  construct- 
ed, and  3.250  feet  now-  designed  and 
urged  for  a  double  deck,  10-track  rail- 
road and  highway  suspension  bridge 
across  the  North  River,  New  York. 

The  design  of  bridges  has  been  largely 
influenced  in  this  country  by  the  eco- 
nomics of  erection,  and  the  methods 
adopted  have  gradually  been  developed 
into  a  number  of  principal  types  which 
were  illustrated  by  progress  views  of 
most  of  the  classical  bridges  of  the 
world,  including  tliosc  across  the  East 
River,  New  York,  the  Niagara,  St. 
Lawrence,  Ohio,  Mississippi  and  Mis- 
.sduri  Rivers  in  this  country  and  describ- 
ing different  methods  and  difficult  oper- 
ations illustrated  by  the  Poughkccpsie, 
Manhattan,  Hell  Gate,  Quebec.  Victoria 
and  many  other  great  cantilever  arch 
and  suspension  bridges  in  America,  be- 
sides the  famous  F<iurth  Bridge,  Gok- 
teik  and  Uganda  viaducts  and  other 
notable  constructions  abroad. 

The  non-technical  descriptions  includ- 
ed many  anecdotes  of  heroism,  ingenui- 
ties, and  human  interest.  The  lecture  is 
(■lie  of  a  course  at  the  Institute,  that 
includes  the  subac|ueous  tunnels  of  New 
York  and  the  ac|ueducts  of  New  York, 
San  Francisco,  and  Winnipeg. 

INTERNATIONAL     ASSOCIATION      OF 
MUNCIPAL  ELECTRICIANS 

The  twenty-sixth  annual  convention  of 
tile  International  Association  of  Munici- 
pal Electricians  was  held  at  Colorado 
Springs  on  Septemlier  Gth  to  9th.  The 
attendance  was  good  and  a  great  deal 
of  constructive  work  was  accomplished, 
and  many  interesting  papers  delivered. 
The  officers  elected  for  the  ensuing  year 
are :  President,  W.  R.  Arbuckle ;  vice- 
presidents,  first.  Dr.  Charles  P.  Stein- 
metz ;  second,  J.  L.  Caldwell ;  third,  D. 
R.  Snyder ;  fourth,  John  Southwell ; 
secretary,  Clarence  R.  George ;  treas- 
urer. William  Crane ;  and  executive 
committee,  E.  H.  Bcnz,  chairman,  R.  C. 
Turner,  C.  E.  Convers,  William  G.  Dey, 
C.  K.  Ahearn,  F.  K.  Shinnen,  George  L. 
Smith.  Dave  Reed  and  H.  L.  Strong. 
WASHINGTON  STATE  GOOD  ROADS 
ASSOCIATION 

The  twenty-second  annual  convention 
of  the  Washington  State  Good  Roads 
Association  was  held  in  Taconia  Sep- 
tember 15th  and  16th.     The  attendance 


was  large,  and  those  present  were  ad- 
dressed by  numerous  well-known  speak- 
ers on  all  phases  of  road  work,  in- 
cluding highway  construction,  highway 
beautification,  road  legislation,  road 
signs,  etc. 

NATIONAL  DRAINAGE  CONGRESS 
The  National  Drainage  Congress  held 
its  tenth  annual  meeting  in  St.  Paul, 
Minn.,  on  September  22-24th.  The 
most  important  feature  of  this  meeting 
was  the  passing  of  resolutions  urging 
more  adequate  state  protection  of  set- 
tlers on  reclaimed  lands  and  the  im- 
provement and  simplification  of  state 
laws  affecting  drainage  and  other  forms 
I  if   reclamation. 

NATIONAL  DRAINAGE  CONGRESS 
Tlie  three-day  session  of  the  National 
Drainage  Congress  was  held  in  St.  Paul 
commencing  Sept.  22  with  an  attend- 
ance of  more  than  100  prominent  engi- 
neers from  different  parts  of  the  coun- 
try. Percival  B.  Coffin  urged  drainage 
commissioners  to  solicit  competent  en- 
gineering advice  to  develop  broad  and 
comprehensive  plans  for  the  drainage 
of  their  districts.  He  said  that  the 
drained  land  should  be  laid  out,  planted 
with  trees,  provided  with  highways,  and 
furnished  with  stores  at  convenient  cen- 
ters for  the  promotion  of  agricultural, 
Ijusiness  and  social  activities.  He  added 
that  the  construction  engineer  had  never 
had  any  opportunity  like  that  of  the 
present  for  developing  America's  vast 
empire  of  unused  land. 

F.  H.  Newell,  consulting  engineer  of 
the  United  States  Reclamation  Service, 
stated  that  thousands  of  acres  of  re- 
claimed land  are  lying  idle  in  spite  of 
enormous  expenditures  made  by  the 
government  for  the  irrigation  and  drain- 
age work  because  there  is  no  proper 
system  of  i^olonization.  These  tracts 
have  now  mostly  fallen  into  the  hands 
of  large  owners  who  will  not  sell  them 
at  prices  suitable  for  colonization.  At- 
tention should  lie  given  to  the  best  re- 
sults attained  in  Wisconsin  and  Canada 
where  many  settlers  have  been  attracted 
to  reclaimed  lands  through  the  interest 
the  government  takes  in  them. 

PERSONALS 

Johnson,  John  E.,  of  Paducah,  Ky., 
has  been  appointed  highway  engineer 
for  the  western  district  of  the  state 
highway  department  of  Kentucky,  to 
succeed  Hugh  Crozier  who  has  been 
appointed  assistant  engineer  in  the 
headquarters  office  at  Frankfort. 

(Srant,  Major  U.  S.,  3rd,  Corps  oi 
Engineers,  U.  S.  Army,  has  been  ap- 
pointed a  member  of  the  California 
Debris  Commission. 

Robinson,  Capt.  John  K.,  has  been 
promoted  to  be  chief  of  the  Bureau  of 
Engineering  of  the  U.  S.  Navy. 

Mayes,  J.  B.,  formerly  with  the  South 
Carolina  state  highway  department,  has 
been  appointed  road  engineer  of  Will- 
iamsburg county,  S.  C. 

Vanneman,  Charles  R.,  has  been  ap- 
pointed chief  engineer  of  the  New  York 
state  public  service  commission  to  be  in 
charge  of  the  engineering  and  inspection 
work  of  all  steam  railroads,  street  rail- 
way?, grade  crossings,  electric  light 
companies  and  telephone  and  telegraph 
companies. 
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NEW  TYPE  OF  AIR  COMPRESSOR 

The  Ingersoll-Rand  Co.  announces  a 
new  type  of  belt-driven  air  compressor 
known  as  the  "Imperial  X  C  B"  in 
which  it  has  incorporated  several  note- 
worthy features,  including  Ingersoll- 
Rand  plate  valves  for  both  air  intake 
and  discharge,  and  the  5-step  clearance 
control  for  regulating  the  compressor's 
output. 

The  plate  valves  include  the  features 
which  have  been  proven  necessary  to 
the  successful  functioning  of  the  light- 
weight type  of  valve,  notably  that  the 
valve  be  supported  throughout  its  entire 
operation  in  perfect  alignment  without 
any  form  of  wearing  guide,  which  is 
essential  to  the  life  of  the  valve. 

The  clearance  control  has  been  used 
by  the  same  company  on  direct-con- 
nected compressors  where  it  has  been 
found  most  satisfactory  and  efficient 
and  the  use  of  this  form  of  regulation 
is  considered  a  most  noteworthy  devel- 
opment in  air  compressor  design.  It  is 
a  method  of  securing  extremely  ef- 
ficient operation  at  partial  loads,  the 
compressor  being  automatically  loaded 
or  unloaded  in  five  successive  steps, 
which  steps  are  obtained  by  the  re- 
duction or  addition  of  clearance  space 
to  the  air  cylinders.  The  compressor 
will  operate  at  full,  %,  %,  %  or  no 
load  and  the  design  of  the  clearance 
control  is  such  as  to  secure  efficient 
operation  at  any  one  step,  the  reduc- 
tion   in    output    power    required    being 


practically  in  proportion  to  the  reduc- 
tion in  output  capacity,  the  entire  con- 
trol being  automatic. 

\N'ith  this  method  of  control  there 
is  no  loss  of  power  due  to  wastage  of 
air  and  leakage.  The  clearance  pockets 
in  the  cylinder  are  automatically 
thrown  into  communication  with  the 
ends  of  each  cylinder  in  proper  succes- 
sion, the  process  being  controlled  by  a 
predetermined  variation  in  receiver 
pressure.  With  the  compressor  oper- 
ated at  partial  capacity,  a  portion  of 
the  air  is  compressed  into  an  added 
clearance  space  instead  of  passing 
through  the  discharge  valves.  On  the 
return  stroke  this  air  expands,  giving 
up  its  stored  energy  to  the  pistons.  The 
inlet  valves  remain  closed  until  the  cyl- 
inder pressure  equals  the  intake  pres- 
sure. At  this  point  the  inlet  valves  are 
opened  automatically  and  free  air  is 
taken  into  the  cylinder  for  the  remain- 
der of  the  return  stroke.  Thus  the  in- 
let capacity  is  reduced  without  reduc- 
ing the  intake  pressure.  On  a  two- 
stage  compressor,  clearance  space  in 
proper  proportion  is  added  simultane- 
ously for  both  high  and  low  cylinders, 
giving  a  constant  ratio  of  compression 
and  maintaining  conditions  necessary  for 
the  highest  compression  efficiency 
throughout  the  entire  load  range. 

Another  feature  of  this  control  is  a 
maximum  demand  stop,  which  will  pre- 
vent  the  compressor  being  operated  at 


any  higher  ma.ximum  load  than  is  de- 
sired. 

This  new  type  of  compressor  can  be 
furnished  single-stage  for  low  pres- 
sures and  the  two-stage  for  higher  dis- 
charge pressure.  The  piston  displace- 
ment capacity  for  100  pounds  discharge 
pressure  ranges  from  610  to  1.505  cubic 
feet  of  free  air  per  minute.  This  com- 
pressor can  also  be  furnished  with  a 
short  belt  drive  attachment  with  float- 
ing idler,  which  secures  a  saving  in. 
floor  space  and  length  of  belt  and  per- 
mits a  greater  arc  of  belt  contact. 
SCHENK  TIMBER  CLAMPS 
The  Schenk  Timber  Clamp  consists 
of  a  U-shaped  spring  steel  yoke  with 
the  extremities  hooked  to  engage  a 
transverse  lockplate.  The  two  pieces 
of  timber  to  be  connected  are  placed 
parallel  to  each  other 
with  the  overlapping 
ends  in  contact  and 
enclosed  by  a  pair  of 
yokes  with  the  lock- 
plate  adjusted  at  an 
imgle  to  the  yoke. 
The  plate  is  then  re- 
yoke,  thus  powerfully 
until  it  is  parallel  and 
in  contact  with  the 
yoke,  thus  powerfully 
tightening  the  latter 
on  the  timbers  so  that 
it  acts  as  an  eccen- 
tric increasing  the  fric- 
tional  pressure  between  the  timbers 
with  any  farther  displacements  and 
holding  them  securely  together. 

This  device  is  strong,  simple  and 
cheap  and  can  be  rapidly  attached  and 
detached  bj'  a  turn  of  the  wrench  with- 
out danger  of  injuring  the  wood.  When 
Schenk  clamps  are  used  the  timbers 
need  not  be  cut  to  any  required 
length,  do  not  require  bolts,  nails,  pins 
or  any  other  connection,  will  not 
slip  imder  heavy  load,  can  be  quickly 
set  to  the  exact  required  height,  can  be 
assembled  and  removed  more  quickly 
than  by  any  other  method,  are  strongest 
at  the  point  of  connection  and  are  not 
injured  by  making  or  removing  the  con- 
nection. Clamps  are  carried  in  stock 
for  3x4,  2x6,  3x4  and  4x4-inch  sizes  of 
timber. 


IMPERIAL  X  C   B  AIR  COMPRESSOR     WITH    IXGEUSOLL-RAND    INTAKE 
AND  DISCHARGE  PLATE  VALVES 


The  Blaw-Knox  Company  announces 
the  addition  to  its  staff  of  H.  O.  David- 
son, who  will  have  entire  charge  of  the 
Prudential  Sectional  Building  Depart- 
ment of  the  Blaw-Knox  Company  and 
will  be  also  general  manager  of  the  C. 
D.  Pruden  plant  of  the  Blaw-Knox 
Company.  Mr.  Davidson,  who  will  be 
located  at  the  C  D.  Pruden  plant  at 
Baltimore,  was  connected  for  eight  years 
with  the  Hydraulic  Steelcraft  Company, 
being  general  manager  of  that  organiza- 
tion at  the  time  he  severed  his  connec- 
tions to  become  a  member  of  the  Blaw- 
Knox  staff. 
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Constructing  Sherman  Island  Dam 

Unusually  complete  plant  for  constructing  a  multiple-arch  dam  on  the  Upper 

Hudson  river.     Concrete  materials  brought  to  mixer  by  belt  conveyors  and 

automatically  proportioned  by  weightand  entire  mixing  process  operated  by 

one  man  and  distributed  by  another. 


A  power  development  consisting  of  a  dam,  ca- 
nal, power  house,  etc.,  known  as  the  .'Sherman 
Island  development,  is  being  constructed  in  the 
Hudson  river  about  five  miles  above  Glens  Falls. 
N.  Y.,  for  the  International  Paper  Co.  by  the 
Parklap  Construction  Co.,  of  New  York  City, 
of  which  the  firm  of  Parsons.  Klapp,  Brincker- 
hoff  and  Douglas  are  engineers  and  managers. 
The  construction  work  has  gotten  well  under  way 
on  the  dam  and  canal  and  in  this  as  well  as  in  the 
design  there  are  several  features  of  unusual  in- 
terest;  chief  among  the  latter  being  the  spillway, 
while  the  construction  features  are  notable  even 
at  this  day  for  the  minimizing  of  the  use  of  com- 
mon labor  by  adopting  the  latest  labor-saving 
devices. 

The  development  comprises  a  dam  across  the 
river,  a  power. canal  about  3,500  feet  long  with 
its  headworks  at  the  north  end  of  the  dam,  and, 
at  its  lower  end,  a  forebay,  connected  through  18- 
foot  diameter  penstocks  to  a  power  house  for  de- 
veloping 50.000  h.  p.  This  development  will  util- 
ize practically  all  of  the  head  still  available  in  the 
river  between  an  existing  dam  known  as  Spier's 
Falls  about  3>^  miles  above,  and  the  "feeder 
dam"  which  the  state  constructed  in  connection 
with  the  Glens  Falls  feeder  of  the  Erie  canal 
about  the  same  distance  below,  this  head  being 
about  65  feet.  About  20  feet  of  this  available 
head  is  due  to  rapids  in  the  river  below  the  dam, 
which  was  the  chief  reason  for  locating  the  power 
house  about  3,500  feet  below  the  dam.  The 
stream  carries  many  millions  of  logs  every  spring 
for  the  use  of  the  paper  and  lumber  mills  at  Glens 
Falls  and  vicinity  and  provision  had  to  be  made 
for  passing  these  logs  over  or  around  the  dam  and 
also  during  the  construction  of  it. 

The  bed  of  the  river  contains  boulders  of  all 
sizes  to  a  depth  of  ten  to  twenty  feet,  and  below 
this  lie  sand  and  gravel  to  a  depth  so  great  that 
it  seemed  impracticab'e  to  carry  the  dam  to  a  rock 
foundation.     The  design  adopted  consisted  of  a 


multiple-arch  dam  about  600  feet  long  containing 
29  full  arches  19-foot  span  between  centers  and 
several  fractional  arches  at  the  ends.  The  but- 
tresses supporting  the  arches  are  themselves  sup- 
ported on  a  reinforced  concrete  floor  slab  placed 
on  the  boulder  and  gravel  bed  of  the  river,  which 
was  merely  leveled  off  a  foot  or  two  below  the 
original  river  bottom.  The  arched  deck  of  the 
dam  has  a  slope  of  5  on  12  for  about  two-thirds  its 
width  and  about  45  degrees  for  the  upper  third. 
The  buttresses  are  3  feet  6  inches  thick  and  the 
arches  from  18  inches  at  the  top  to  24  inches  at 
the  bottom.  The  total  width  of  the  dam  is  104 
feet,  and  an  apron  has  been  constructed  for  an  ad- 
ditional 50  feet  below  the  dam.  In  order  to  create 
additional  safety  against  movement  down  stream, 
an  anchor  trench  was  excavated  near  the  centei 
line  of  the  dam  extending  entirely  across  the  river 
and  filled  with  concrete  cast  monolithic  with  the 
floor  slab  and  tied  to  it  by  reinforcement.  The 
floor,  buttresses  and  deck  are  all  reinforced  and 
thoroughly  bonded  together.  In  order  to  prevent 
seepage  through  the  boulders  and  sand  under  the 
dam,  interlocking  steel  sheet  piles  55  teet'long 
were  driven  at  the  upstream  toe  of  the  dam,  A 
trench  was  dug  along  the  line  of  the  piles  and 
filled  with  concrete,  which  is  monolithic  with  the 
floor  slab. 

It  is  not  intended  that  the  dam  should  ever  act 
as  a  weir  dam,  but  provision  for  discharging  sur- 
plus water  not  used  in  the  power  canal  and  floods 
was  made  by  a  spillway  at  the  south  end  of  the 
dam,  where  there  is  solid  ledge  rock  for  a  consid- 
erable distance  both  above  and  below  the  dam  and 
extending  nearly  to  the  spillway  elevation,  A 
spillway  built  in  the  line  of  the  dam  continued 
would  have  been  much  too  short  and  the  topo- 
graphical conditions  seemed  best  to  be  met  by  a 
spillway  having  in  plan  somewhat  the  shape  of  a 
hairpin  with  the  loop  upstream  from  the  dam,  the 
two  legs  of  which  are  180  feet  apart  and  the  entire 
length  of  crest  about  950  feet.  In  the  space  be- 
tween the  two  legs  of  the  hairpin  and  extending 
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GENERAL  VIEW  OF  INSIDE  OF  COFFERDAM.  LOOKING  FROM 
At  the  rieht  and  left  are  seen  the  cribs  that  carry  the  industrial  tracks  and  against  which  the  sheet  piling  is  braced.  Ii 
tower    bins  and  mixer,  excavation  for  north  end  of  dam  and    entrance   to   canal.      In    the   bottom   background    is   =    f""-™ 


downstream  to  the  river  is  a  channel  excavated 
in  solid  ledge  rock. 

It  is  estimated  that  to  carry  the  maximum  flood 
waters  of  the  river  will  require  a  head  of  9  feet  on 
the  spillway  and  the  velocity  flowing  over  it  will 
reach  38  feet  per  second. 

During  freshets  practically  all  <>f  the  logs  in  tlu- 
river  will  pass  over  this  spillway.  At  other  tinier 
rhey  pass  through  the  jx)wer  canal,  provision 
being  made  at  the  lower  end,  just  beyond  the  lore- 
bay,  for  discharging  the  logs  into  the  river  below 
the  power  house. 

This  canal  also  is  unusual  in  that  it  is  about 
3,500  feet  long,  about  40  feet  deep,  30  feet  wide  on 
the  bottom  and  150  feet  wide  on  top  and  is  built 
throughout  in  sand,  paralleling  and  only  a  short 
distance  from  the  river  and  40  to  (A)  leet  above  ii. 


_    _  form. 

anchoring  the  buttresses.  These  floor  strips  are  really  straight. 

The  treatment  of  this  canal  so  as  to  prevent  seep- 
age and  wash  and  the  destruction  of  the  lining  by 
logs  passing  through  the  canal  and  meet  other  dif- 
ficulties forms  one  of  the  interesting  problems  of 
this  work. 

The  entire  development  has  been  undergoing 
investigation  by  the  International  Paper  Com- 
pany's engineers  for  several  years  past,  and  some 
of  the  details  are  still  being  perfected  as  the  con- 
struction progresses. 

The  power  house,  together  with  the  canal,  has 
been  designed  for  the  development  of  50,000  h.  p., 
although  it  is  probable  that  mechanical  installa- 
tion for  only  30,000  will  be  installed  at  first. 

The  dam  is  being  constructed  in  two  sections 
consecutively,  each  in  a  cofferdam  enclosing  half 
the  width  of  the  river.    The  north  section  is  now 


GENERAL  VIEW  OF  DAM  CON.STRUCTION.  LOOKING 
Construction  track  in  foreground,  paralleled  by  compressed  air  pipe.  Rock  excavation  for  sp'llway  at  left  background, 
chutes  extend  over  center  of  cofferdam.     The  inclined   belt    conveyer  leads  to  top  of  stone   bin.     At   the   riRht  of  bms 

Against    the   hill    as   background    is    seen    Uie 
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SOUTH    WALL   OF  <_"OP"FERnAM   TdWAPJi    Xi')RTH   END 
the  background  nre  seen    from  the  left  to  riKht.   the  crusher 
near]\'  conipl' t' H.  for  one  of  the  buttresses  nnd  in  front  the 
but  are    made   to  look  curved   by   the   panoramic  cjimera. 

under  construction  while  the  southern  half  of  the 
river  channel  carries  the  flow.  Openings  will  be 
left  in  the  dam  so  that,  while  the  southern  half  of 
the  dam  is  under  construction,  the  flow  of  the  river 
can  be  carried  through  the  northern  half ;  these 
openings  to  be  finally  closed  at  the  completion  of 
the  construction.  The  north  cofferdam,  250  feet 
wide  by  340  feet  long,  was  constructed  by  sinking 
14  cribs  in  each  of  two  parallel  lines  across  the 
river,  these  being  loaded  with  stone  and  sunk 
onto  the  ri\er  bottom,  and  six  similar  cribs  across 
the  end  of  the  cofferdam.  The  two  lines  of  cribs 
were  extended  entirely  across  the  river  to  the  fur- 
ther bank  and  served  as  support  for  two  lines  of 
track,  each  connecting  the  two  sides  of  the  river 
and  used  by  the  industrial  cars  bringing  to  thi 
north  side  the  stone  excavated  on  the  south,  as 


building,    cement    house,    crushed    stone    conveyer,    concrete 
strips  of  flooring  between   buttresses  and    reinforcement    for 

well  as  for  carrying  the  pile  drivers,  locomotive 
cranes  and  other  ecjuipment  used  for  assembling 
and  driving  the  sheet  piling  and  later  for  han- 
dling the  forms  and  other  materials. 

Lackawanna  steel  sheet  piles  were  then  driven 
15  to  20  feet  deep  along  both  sides  and  the  end 
of  the  cofferdam  by  means  of  McKiernan-Terry 
air-hammer  pile  drivers  using  5,500-pound  ham- 
mers. This  secured  a  tight  cofferdam  with  very 
little  leakage  except  at  one  point  in  the  end  of  the 
cofferdam  where  at  first  there  was  some  inflow, 
l)at  this  was  easily  handled  by  two  8-inch  cen- 
trifugal pumps  and  even  this  leakage  was  later  re- 
duced to  practically  nothing.  The  bottom  was 
ilien  leveled  off  and  the  trenches  for  the  three 
cut-off  walls  dug,  one  in  the  center  and  one  under 
each  toe,  and  the  cut-off  sheet  piling  driven  at 


UP.STREiVM   FROM   NORTH   BANK  OF   THE   RIVER 

Forma  for  five  buttressp.s  at  f^e  right.  Onhle  tower  in  back  ground  and  cable  faintly  seen  at  top  of  illustration.  Concrete 
and  mixers  is  the  entrance  to  the  canal,  on  the  further  bank  of  which  is  the  track  on  which  sand  is  brought  to  the  mixer, 
cnnveyor  for  the  crushed   stone  .stock  pile. 
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the  upstream  "toe.  These  sheet  piles  were  55  feet 
long  and  each  of  the  two  hammers  averaged  about 
six  piles  a  day.  In  driving  they  began  at  the  mid- 
dle of  this  section  of  the  dam  and  worked  both 
ways,  thus  avoiding  the  difficulty  of  joining  two 
sections  of  sheet  piling  driven  independently. 

As  considerable  ice  as  well  as  logs  must  be  car- 
ried by  the  river  during  construction,  additional 
cribs  were  built  in  the  southern  half  of  the  river 
channel  above  the  dam,  one  directly  above  each  of 
the  cribs  that  carry  the  construction  track  over 
the  open  channel  and  connected  to  it  by  a  boom. 
These  upper  cribs  will  receive  the  blows  of  float- 
ing logs  and  jams  instead  of  having  these  threaten 
the  stability  of  the  piers  that  carry  the  track  and 
that  will  later  be  used  for  constructing  the  coffer- 
dam in  the  southern  half  of  the  river  crossing. 

Before  and  during  these  early  operations,  a  line 
of  standard  gage  track  had  been  laid  from  Glens 
Falls  to  the  site  of  the  dam,  about  six  miles,  for 
bringing  in  materials  and  machinery;  a  1,400-foot 
cableway  had  been  erected  on  towers  125  feet 
high  spanning  the  river  on  about  the  center  line 
of  the  dam  ;  and  houses  were  constructed  for  the 
superintendents,  foremen  and  laborers  employed 
on  the  work.  Also  the  necessary  trestles,  bins 
and  other  structures  necessary  for  storing  and 
handling  the  concrete  materials,  mixing  them  and 
delivering  them  to  the  dam  were  being  put  into 
place. 

HANDLING    CONCRETE   MATERIALS 

The  appliances  for  handling  the  cement,  sand 
and  stone,  for  crushing  the  stone  and  mixing  and 
delivering  the  concrete  are  unusually  complete  in 
their  labor-saving  devices. 

Most  of  the  stone  is  obtained  from  excavation 
in  the  ledge  rock  on  the  south  side  of  the  river, 
although  a  little  is  obtained  at  the  north  side 
where  the  dam  ties  into  the  ledge  rock  and  at  the 
excavation  for  the  head-gates.  This  rock  is 
brought  in  cars  to  a  jaw  crusher  12  by  24  inches, 
into  which  the  rock  is  dumped  directly.  The 
crushed  stone  is  discharged  onto  a  conveyor 
which  carries  it  either  to  a  stock  pile  or  directly 
to  the  stone  bins ;  except  that  any  stones  larger 
than  2^  inches  are  diverted  from  the  conveyor  to 
a  gyratory  crusher  which  reduced  it  to  less  than 
2^4  inches  and  discharges  it  onto  the  same  con- 
veyor. Belt  conveyors  are  used  for  the  broken 
stone,  and  also  for  handling  the  cement  as  de- 
scribed later.  One  conveyor  carries  the  stone  to 
an  elevation  of  about  70  feet  above  the  ground, 
where  it  falls  onto  a  stock  pile.  Another  con- 
veyor carries  it  to  one  or  the  other  of  two  stone 
bins  which  are  located  immediately  above  the 
concrete  mixers,  these  bins  being  kept  full  and 
the  surplus  from  time  to  time  going  to  the  stock 
pile. 

All  of  the  sand  used  is  obtained  directly  from 
the  excavation  of  the  canal  and  is  brought  in 
side-dump  cars  directly  to  a  point  just  above  the 
sand  bins,  which  also  are  set  just  above  the  con- 
crete mixers.  The  sand  is  discharged  directly  into 
these  bins  through  a  screen  which  removes  the 
gravel. 

The  cement  is  brought  by  rail  from  Glens  Falls 
in  bulk  in  gondola  cars  provided  with  a  covering 


to  exclude  rain,  and  are  run  into  the  upper  part  of 
the  cement  house,  where  they  discharge  into  bins 
immediately  under  the  track,  each  bin  having  a 
capacity  of  several  carloads  of  cement.  These 
bins  are  all  in  one  line  and  terminate  at  the  bot- 
tom in  a  hopper  and  swinging  valve.  Immedi- 
ately under  these  hoppers  travels  a  belt  conveyor 
onto  which  cement  is  discharged  from  whichever 
bin  is  desired.  This  conveyor  carries  the  cement 
to  and  discharges  it  into  a  cement  bin  above  each 
mi.xer. 

Immediately  above  each  mixer  and  below  the 
bins  is  a  bucket  which  receives  the  stone,  sand 
and  cement  necessary  for  one  charge  of  its  mixer. 
For  proportioning  the  mix  the  contractors  are 
using  an  appliance  which  has  recently  been  pat- 
ented for  this  purpose  and  which  reduces  the  la- 
bor required  for  the  entire  charging  of  the  mixer 
to  one  man.  By  means  of  adjustable  counter 
weights,  the  swinging  gate  at  the  bottom  of  the 
sand  bin  hopper,  which  is  opened  by  the  operator 
by  pulling  a  lever,  is  closed  automatically  as  soon 
as  the  predetermined  weight  of  sand  has  entered 
the  bucket.  The  charge  of  broken  stone  is  deter- 
mined in  the  same  way  by  the  automatic  closing 
of  the  gate  when  the  desired  amount  of  stone  has 
entered  the  bucket,  and  the  same  with  the  cement. 
The  charge  being  in  the  bucket,  it  is  dumped  into 
the  mixer  by  pulling  another  lever,  one  man  eas- 
ily performing  the  entire  operation. 

The  mixer  discharges  the  concrete  into  a  hop- 
per, which  in  turn  discharges  it  into  a  bucket  at 
the  foot  of  a  tower  185  feet  high,  from  which  it  is 
distributed  by  chutes  which  distribute  the  con- 
crete over  the  entire  area  of  the  first  cofferdam. 
When  the  southern  half  of  the  dam  is  being  built, 
it  is  proposed  to  discharge  the  concrete  into  the 
bucket  of  a  second  or  booster  tower,  from  which 
a  similar  system  of  chutes  will  distribute  it  over 
the  southern  half  of  the  dam. 

OTHER  EQUIPMENT 

The  contractors  obtain  abundance  of  electric 
current  from  the  International  Paper  Co.  and  use 
this  directly  or  indirectly  for  practically  all  power 
except  the  locomotive  cranes,  the  locomotives  and 
a  few  other  of  the  larger  movable  apparatus  for 
which  neither  electricity  nor  compressed  air  could 
be  used  advantageously  and  on  which  steam  is 
used.  The  rock  crusher,  concrete  mixer,  the  ma- 
chinery operating  the  belt  conveyors,  etc.,  are  op- 
erated directly  by  electricity,  as  are  also  the  two 
large  Sullivan  compressors  which  furnish  air  for 
the  pile  drivers,  drills  and  some  of  the  other  ap- 
paratus. The  drilling  on  the  south  side,  where 
the  channel  for  the  spillway  is  being  excavated, 
is  being  done  with  "Cyclone"'  drills,  which  sink 
holes  from  30  to  50  feet  deep  at  the  rate  of  about 
two  feet  per  hour.  These  holes  are  charged  just 
sufficiently  to  loosen  the  rock  without  throwing 
it,  and  it  is  further  broken  up  by  means  of  jack- 
hammers  and  mud  shots. 

Adjacent  to  the  compressor  house  is  a  machine 
shop  equipped  most  completely  with  lathes,  plan- 
ers and  other  large  machines,  drill  sharpeners  and 
an  abundance  of  small  appliances  such  as  hack 
saws,  etc. 

In  excavating  the  canal  a  steam  shovel  cut  was 
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first  made  to  a  depth  of  8  to  iO  feet,  the  material 
being  loaded  onto  the  cars  of  an  industrial  train 
which  ran  on  a  track  along  the  edge  of  the  canal 
bank.  Below  this  depth  the  sand  was  removed  by 
a  drag-line  excavator.  The  sides  of  the  excava- 
tion are  being  left  untrimmed,  the  final  trimming 
to  be  done  immediately  before  the  lining  is  placed. 

CONTRACTOR'S   CAMP 

The  contractor's  camp  contains  buildings  for 
housing  about  500  men,  nearly,  which  number  is 
now  occupying  them.  One  hundred  or  so  are 
brought  from  Glens  Falls  each  mornmg  and  re- 
turned at  night  by  the  railway  spur  used  for 
bringing  in  materials.  The  superintendents  and 
married  foremen  occupy  separate  houses.  There 
is  a  commissary  which  has  capacity  for  feeding 
400  men  at  one  time.  Water  is  supplied  to  all  the 
houses  from  a  reservoir  in  the  hills  above  the 
camp,  where  a  mountain  stream  is  impounded. 
All  houses  have  not  only  running  water  but  also 
bathing  facilities  for  the  workmen.  All  the  build- 
ings are  provided  with  sewerage  on  the  water  car- 
riage system  and  this  is  treated  in  a  septic  tank 
before  being  discharged  into  the  river.  The  greater 
part  of  the  lumber  used  in  constructing  the  camp 
as  well  as  part  for  the  concrete  forms,  of  which 
there  are  an  enormous  number,  was  prepared  in  a 
sawmill  erected  at  the  site  of  the  dam. 

Of  the  more  than  600  men  employed  on  the 
work  only  about  one-third  are  common  laborers, 
since  the  extensive  use  of  labor-saving  machinery 
has  reduced  the  need  of  these  to  a  minimum.  This 
machinery,  however,  calls  for  mechanics  and 
other  skilled  workmen  and  the  larger  part  of  the 
employees  are  of  this  class,  engaged  in  operating 
locomotives,  steam  shovels,  drills,  pile  drivers, 
concrete  mixers,  stone  crushers,  in  the  machine 
shop,  sawmills  and  office. 

The  manager  for  the  contractors  is  E.  A.  Little; 
G.  Miller  is  the  assistant  superintendent;  H.  L. 
Muchemore  is  field  designing  engineer  and  Fred 
Enander  is  master  mechanic. 


Educating  the  Layman 

By  Allen  H.  Wright 

It  has  been  the  idea  of  H.  N.  Savage,  hydraulic 
engineer  of  the  city  of  San  Diego,  Cal.,  during  the 
work  of  constructing  the  several  units  of  the  mu- 
nicipal water  conservation  system,  to  inform  the 
taxpayers  as  far  as  possible  relative  to  the  man- 
ner in  which  the  public  funds  are  expended  and 
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to  offer  in  object  lesson  form  ideas  concerning 
the  construction  work. 

At  a  recent  fair  held  in  the  city  of  San  Diego 
there  was  one  simple  exhibit,  prepared  by  Mr. 
Savage,  which  told  the  layman  unmistakably  the 
proportion  of  each  of  the  ingredients  that  are  go- 
ing into  the  construction  of  the  big  Barrett  dam, 
now  nearing  completion. 

This  exhibit  was  so  arranged  that  it  showed  to 
a  precise  percentage  the  amount  of  water,  cement, 
sand  and  crushed  rock  which  enter  into  the  ma- 
sonry of  the  dam,  and  the  sections  holding  the 
crushed  rock  w-ere  divided  into  three  bins,  each 
containing  the  various  sizes  which  are  used.  In 
giving  the  cubical  contents  of  the  several  sections 
of  the  display,  the  amount  of  cement  was  used 
as  the  basis  or  1,  the  water  then  showing  1.7,  the 
sand  4.7,  and  the  crushed  rock  3.3,  of  }i  inch  to 
lyi  inches,  2.4  units  of  Ij^'  inches  to  2^/2  inches, 
and  4.4  of  the  largest  sized  rock,  2j^  inches  to  6 
inches  by  12  inches. 

In  public  school  work  the  object  lesson  has 
long  been  used  to  present  a  subject  in  a  way 
which  is  understandable  by  all  the  pupils  in  the 
class,  and  similarly  Mr.  Savage's  design  carried 
his  idea  home  to  all  who  saw  the  exhibit. 


Public  Works  in 
Pittsburgh 

More  than  twenty-three  million  dollars  to 
be   spent   on   work   now   under   way,   con- 
tracted   for    or    planned;    largely    streets, 
bridges  and  sewers. 


EXHIBIT    SHOW^NG   PROrORTION.';   OF    MATERIALS 
ENTERING  INTO  CONCRETE  FOR  DAM 


Public  improvements  in  Pittsburgh  are  being 
planned  and  executed  on  a  large  scale  and  their 
development  is  being  vigorously  accelerated,  both 
to  secure  long  needed  construction,  to  stimulate 
general  activity  and  to  provide  work  for  unem- 
ployed. 

The  Bureau  of  Engineering  in  the  Department 
of  Public  Works  is  100  per  cent  busy  with  plans, 
estimates  and  supervision  of  an  unprecedented 
amount  of  work.  A  considerable  amount  of  this 
is  in  the  line  of  grade  reductions,  street  widening, 
paving,  boulevard  construction  and  some  bridge 
work,  all  of  which  involve  a  large  amount  of  ex- 
cavation and  other  work  that  can  be  done  con- 
tinuously throughout  the  year  and  provide  occu- 
pation for  manjf  employees. 

A  total  amount  of  $12,314,000,  all  of  which  is 
now  under  contract,  is  to  be  completed  by  the  end 
of  1922.  Some  of  this  is  well  advanced  and  it  is 
expected  that  $2,538,000  will  be  finished  this  year. 
About  $942,000  of  new  construction  contracts 
have  been  let  within  a  very  few  weeks  which  in- 
clude improvements  of  $90,000  for  Baker  street, 
$177,000  for  Butler  street,  Morningside  avenue 
and  Manchester  avenue,  $255,000  for  paving  Saw 
Mill  Run  avenue,  $270,000  for  the  Greenfield  ave- 
nue bridge,  $60,000  for  the  reconstruction  of  the 
North  and  Irwin  avenue  bridges,  $90,000  for  re- 
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pairs  to  the  Highland  avenue  reservoir,  $90,000  for 
repairs  to  the  Island  avenue  bridge.  Work  will 
soon  be  started  on  the  $777,000  widening  and 
paving  of  Broad  street. 

Surveys,  designs  and  estimates  are  now  being 
made  for  the  construction  of  the  $801,000  West 
Washington  boulevard,  for  a  $351,000  street  in 
Hazlewood  to  eliminate  a  grade  crossing  there, 
for  a  $255,000  new  roadway  on  Arlington  avenue 
and  for  a  $210,000  bridge  on  East  street.  AH  of 
this  work  is  in  addition  to  work  handled  by  city 
forces  that  include  $1,167,000  for  14.5  miles  of 
street  reconstruction,  $320,000  for  8.5  miles  of 
new  trunk  line  and  collecting  sewers,  $150,000 
for  repairs  and  reconstruction  of  steel  bridges, 
$580,000  for  345,000  yards  of  asphalt  paving,  equal 
to  22  miles  of  roadway  50  feet  wide,  and  $76,000 
for  small  contracts.  Besides  all  this  it  is  planned 
to  spend  $6,000,000  on  the  construction  of  a  sub- 
way in  the  congested  part  of  the  city,  although  the 
plans  and  surveys  have  not  yet  been  made  and 
no  commission  has  been  appointed  to  undertake  it. 
Bids  have  just  been  invited  for  the  construction 
of  the  Beechwood  boulevard  bridge  over  Forward 
avenue.  This  will  be  a  reinforced  concrete  struc- 
ture of  the  rib  type.  Estimated  cost  is  approxi- 
mately $250,000.     Main  span  about  270  feet. 

The  commission  appointed  some  time  ago  ti, 
consider  the  condition  of  the  old  eyebar  type  sus- 
pension bridge  at  the  Point  over  the  Mononganeia 
river  will  shortly  submit  a  report,  and  it  is  an- 
ticipated that  a  new  structure  will  be  required  in 
this  location  and  that  work  will  shortly  be  begun 
on  the  plans.  The  estimated  cost  of  this  structure 
is  approximately  $2,000,000. 

Some  of  the  more  important  improvements  now 
under  wav  mav  be  described  briefly  as  follows: 

East  Ohio  Street— Widening,  regrading  and  re 
improvement  of  East  Ohio  street,  an  important 
thoroughfare  on  the  northerly  side  of  the  Alle- 
gheny river  approximately  one  mile  in  length. 
Estimated  physical  cost  about  $300,000,  involving 
heavy  retaining  wall  work,  cutting  back  of  houses 
and  building  a  widened  street  between  a  steep 
hillside  and  main  line  tracks  of  the  Pennsylvania 
railroad.  Location  necessitates  maintenance  of 
traffic  during  construction.  Contractor,  Thomas 
Cronin  Company. 

East  Carson  Street— Widening  of  roadway  and 
of  street,  from  South  7th  street  to  the  Smithfield 
street  bridge.  Sole  main  artery  on  the  south  side 
of  the  Monongahela  river,  carrying  all  through 
traffic  from  the  business  section  to  the  outlying 
districts  on  the  south  side  of  the  Monongahela 
river  lying  east  of  the  Smithfield  street  bridge. 
Work  consists  of  widening  roadway  for  several 
hundred  feet  and  increasing  width  of  street.  Con- 
tractor, M.  O'Herron  Company.  Physical  cost 
approximately  $250,000. 

Bigelow  Boulevard— General  improveiiiLnts.  A 
high-speed  traffic  street  connecting  the  downtown 
business  district  with  the  large  residential  dis- 
tricts to  the  east.  Large  retaining  wall  contract 
at  cost  of  $300,000  just  completed.  Grading  of 
hillside  under  way.  Slip  which  occurred  on  this 
boulevard  in  November,  1920,  has  been  restored 
and  the  boulevard  relocated  at  this  point  at  an 


approximate  cost  of  $150,000,  involving  placing  of 
20,000  cubic  yards  of  slag  fill  and  approximately 
$25,000  for  sub-drainage  in  order  to  prevent  repe- 
tition of  landslide.  Drainage  sump  at  foot  of  slide 
near  railroad  just  being  completed.  This  sump 
is  about  30  feet  in  length  and  16  feet  long  and 
about  15  feet  in  depth.  The  sheeting  and  bracing 
is  to  be  left  in  place  and  the  sump  filled  with 
broken  stone,  except  for  inspection  manholes,  and 
the  sub-surface  drainage  entering  same  through 
the  bottom  and  through  holes  cut  into  the  wooden 
side  sheeting,  is  being  drained  through  two  12- 
inch  screw  joint  pipe  lines  which  have  been  jacked 
through  to  the  face  of  the  slope  from  the  sump. 
An  improved  illumination  system  consisting  of  an 
underground  conduit  and  semi-ornamental  lights 
carried  on  steel  poles  is  just  being  installed 
throughout  the  entire  3-mile  length  of  this  boule- 
vard. 

Boulevard  of  the  Allies — Contracts  have  just 
been  awarded  for  the  construction  of  the  Boule- 
vard of  the  Allies,  a  new  high-speed  arterial  thor- 
oughfare to  extend  up  along  the  Monongahela 
bluffs  and  will  supplement  the  present  Bigelow 
boulevard  which  is  now  overtaxed.  The  new- 
boulevard  will  serve  what  is  known  as  the  Oak- 
land and  Squirrel  Hill  sections  of  the  city.  Esti- 
mated cost  of  physical  contracts  $1,000,000.  Esti- 
mated damages  $1,000,000.  Work  consists  of  wid- 
ening existing  streets,  making  heavy  hillside  cut 
into  rock  in  the  bluff  along  the  Monongahela  river 
and  reimprovement  of  existing  streets,  and  also 
involves  two  viaducts  aggregating  3,000  tons. 
Contracts  have  been  awarded  for  the  major  part 
of  this  work.  Various  contracts  have  been  award- 
ed to  the  American  Bridge  Company,  M.  O'Her- 
ron Company,  Thomas  Cronin  Company  and 
Dravo  Contracting  Company. 

Riverview  Park  Roadways — Concrete  drive  has 
just  been  completed  in  Riverview  Park,  this  being 
the  first  park  drive  of  this  type  constructed  in  this 
city  and  same  has  been  built  without  contraction 
joints.  The  American  Association  of  Cement 
Manufacturers  co-operated  with  the  city  in  ttie 
construction  of  this  drive. 

Highland  Park  Roadway — A  reintorced  con- 
crete roadway  through  Highland  Park  and  ex- 
tending to  the  Washington  boulevard  is  now  be- 
ing built.  Same  is  a  40-foot  roadway  with  36 
pounds  reinforcement  and  is  8  inches  thick  in 
ground.  No  contraction  joints. 


S.    M.    Williams    Resigns    as    Chairman    of 
Federal  Highway  Council 

In  a  letter  dated  October  8,  S.  M.  Williams,  | 
chairman  of  the  Federal  Highway  Council,  VVash- 
ington,  D.  C,  announces,  with  regret,  his  resigna- 
tion,  due  to  personal  interests,  of  the  position  as  r 
chairman  of  the  Federal  Highway  Council  and 
expresses  his  desire  to  keep  in  close  touch  with 
the  highway  situation  throughout  the  country  and 
to  assist  in  highway  development  whenever  pos- 
sible. 

For  four  years  the  Federal  Highway  Council 
has  enjoyed  the  valuable  services  of  Mr.  Williams 
in  the  constant  administrative  and  executive  du- 
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ties  of  his  office,  which  were  performed  without 
compensation.  The  present  suspension  of  the  work 
that  he  has  supervised  is  complete  unless  perhaps 
some  of  various  committees  may  be  able  to  con- 
tinue on  other  resources  after  the  closing  of  his 
office. 

Unanimous  resolutions  by  the  members  of  the 
executive  committee  accompanied  the  letter  of 
resignation  and  testified  to  their  unqualified  ap- 
preciation of  the  valuable  service  rendered  by 
Mr.  Williams  and  their  wish  that  the  foundations 
so  accurately  laid  by  him  should  be  built  upon. 


Street  Cleaning  in  Philadelphia 

As  noted  in  these  columns  a  few  weeks  ago,  the 
city  government  of  Philadelphia  decided  some 
time  ago  to  begin  next  January  the  cleaning  of 
the  streets  of  the  entire  city  by  municipal  forces 
under  the  supervision  of  the  department  of  pub- 
lic works,  following  a  year's  experience  in  the 
cleaning  of  the  large  business  section  by  the  de- 
partment. Certain  local  contractors  have  for  years 
been  performing  this  work,  presumably  at  con- 
siderable profit,  and  are  loathe  to  see  it  done  by 
the  city  department  and  are,  says  Director  Caven, 
throwing  numerous  monkey  wrenches  into  the 
machinery  through  friendly  councilmen  or  other- 
wise, which  have  seriously  hampered  him  in  pre- 
paring to  take  over  this  work  on  January  1.    The 


director,  however,  asserts  that  he  is  more  than 
ever  determined  to  start  city-wide  cleaning  of  the 
streets  on  that  date. 

All  the  equipment  necessary  has  either  been 
bought  or  is  being  advertised  for.  A  few  days 
ago  proposals  were  received  for  14  to  35  S-ton 
trucks,  for  which  bids  ranged  from  $4,600  to 
$5,500  each;  for  15  to  20  motor  flushers,  the  bids 
for  which  ranged  from  $7,100  to  $8,400  each  ;  10  to 
30  motor-driven  ash  trucks,  the  bids  for  which 
were  $3,600  to  $6,100  each,  and  in  addition,  for 
tractors,  snow  plows  and  motor-driven  street 
sweepers.  Three  hundred  horses  also  were  asked 
for,  the  lowest  offer  for  these  being  at  $137.50 
each. 

Director  Caven  has  included  in  his  plans  the 
construction  of  three  transfer  stations  where  the 
ashes  would  be  transferred  from  collecting  wag- 
ons to  other  vehicles  for  removal  to  distant  dumps. 
Stables  and  garages  also  would  be  located  there. 
He  also  proposed  to  locate  at  these  points  in- 
cinerating plants  for  burning  rubbish  and  garbage 
which  would  be  provided  with  oil  burners,  so 
that,  in  case  the  rubbish  is  not  sufficient  to  keep 
the  temperature  of  the  incinerators  high  enough 
to  eliminate  all  odors,  oil  could  be  used  for  this 
purpose.  The  most  serious  difficulty  which  he 
has  so  far  encountered  has  been  caused  by  the 
refusal  of  the  councilmen  to  accept  any  of  the 
locations  which  he  has  proposed  for  these  incin- 
erator and  transfer  stations. 


Refuse  Incineration  for  Wilmington,  Delaware 


Capacity  of  present  incinerator  exceeded,  and  additional  one,  requiring  garb- 
age to  be  wrapped,  and  other  changes  recommended  by  John  H.  Gregory. 


At  Wilmington,  Del.,  on  August  15  of  this  year 
a  refuse  incinerator,  specified  to  have  a  capacity 
of  from  40  to  50  tons  of  average  run  garbage, 
trash,  waste  paper  and  dead  animals  per  day,  was 
put  into  the  service  of  burning  the  garbage  of  the 
city  and  a  part  of  the  rubbish.  The  garbage  is 
being  collected  under  contract  running  three 
years  beginning  June  1,  1921,  for  which  the  con- 
tractor is  to  receive  a  total  of  $146,940.  The  rub- 
bish is  collected  by  the  Street  and  Sewer  Depart- 
ment of  the  city,  as  are  also  the  ashes.  Some  of 
the  rubbish  is  collected  with  the  ashes  and  some 
of  it  is  delivered  to  the  incinerator  to  aid  in  burn- 
ing the  garbage. 

The  burning  of  the  rubbish,  however,  does  not 
provide  enough  heat  to  destroy  the  garbage  and 
at  the  present  time  about  five  tons  of  coal  a  day  are 
being  burned  for  this  purpose.  The  garbage  is  quite 
wet  and,  owing  possibly  to  the  limited  amount  of 
rubbish  burned  with  it,  the  furnace  is  disposing 
of  only  about  36  tons  a  day,  which  appears  to  be 
approximately  its  capacity.  As  the  population  is 
estimated  at  105,000,  it  seems  probable  that  th<- 
total  amount  of  garbage  and  rubbish  is  over  80 
tons  a  day.     It  is  quite  evident  that  the  present 


mcinerator  is  by  no  means  capable  of  disposing 
of  all  of  the  rubbish  and  some  other  provision 
for  disposing  of  the  remainder  is  imperative. 

At  the  request  of  Mayor  Leroy  Harvey,  Pro- 
fessor John  H.  Gregory  has  reported  upon  the 
subject,  under  date  of  September  26,  and  from 
this  report  the  following  facts  and  recommenda- 
tions have  been  obtained. 

PRESENT  PROCEDURE 

The  garbage  is  required  to  be  collected  at  least 
three  times  a  week  from  June  1  to  October  15 
and  at  least  twice  a  week  during  the  remainder 
of  the  year.  The  garbage  so  collected  is  being 
taken  to  the  incinerator  and,  as  stated  above, 
only  about  half  of  it  is  burned  and  the  remainder 
is  disposed  of  by  dumping  on  ground  nearby.  The 
amount  of  garbage  being  burned  is  estimated  at 
26  tons  and  the  combustible  rubbish  at  10  tons. 
The  force  employed  at  the  incmerator  consists  of 
a  superintendent  and  nine  employees.  The  ex- 
pense of  operating  the  plant  is  now  $7.50  a  day 
for  superintendent,  $31.50  for  labor  and  $36  for 
coal,  a  total  of  $75  a  day  or  $2.08  per  ton.  Mr. 
Gregory  states  that  the  incinerator  is  new  and  is 
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not  running  to  best  advantage  when  handling  wet 
garbage  such  as  is  delivered  to  it,  nor  is  the  most 
being  made  of  the  fuel  value  of  the  rubbish. 

As  illustrating  what  can  be  done  in  incinerating 
garbage  when  the  latter  has  been  drained  and 
wrapped  in  paper  (concerning  which  more  later) 
he  cites  the  case  of  Trenton,  where  the  costs  of 
incinerating  garbage  and  rubbish  for  1920  aver- 
aged $.09  a  ton  for  superintendent  and  clerk,  $.44 
for  labor,  $.18  for  coal  and  $.02  miscellaneous,  or  a 
total  of  $.73  a  ton.  Part  of  the  salary  of  the  su- 
perintendent and  clerk  is  charged  against  collec- 
tion, since  they  have  charge  of  this  as  well  as  of 
incineration,  but  charging  all  of  the  superintend- 
ent's salary  to  incineration  as  is  done  in  Wilming- 
ton would  increase  the  cost  to  only  $.80  per  ton. 
In  Trenton  an  average  of  a  little  over  50  tons  a 
day  is  burned  at  the  incinerator  with  about  half 
as  many  men  as  are  employed  at  the  Wilmington 
plant. 

RECOMMEXDATIONS 

Professor  Gregory  makes  explicit  recommenda- 
tions for  the  treatment  of  the  refuse  disposal 
problem  in  Wilmington,  accompanying  them  by  a 
clear  and  concise  explanation  of  his  reasons  there- 
for. He  recommends  that  the  householders  be  re- 
quired to  thoroughly  drain  the  garbage  and  wrap 
it  in  substantial  paper  and  deposit  it  in  this  form 
in  suitable  receptacles  for  collection ;  that  com- 
bustible rubbish  be  fastened  together  by  tying  or 
otherwise ;  and  that  this  and  wrapped  garbage  be 
collected  together  in  one  set  of  wagons  three 
times  a  week  throughout  the  year  and  be  dis- 
posed of  by  incineration,  utilizing  the  existing 
incinerator  to  its  capacity  and  building  an  addi- 
tional incinerator  immediately  adjacent  to  it,  the 
new  incinerator  to  have  a  capacity  of  not  less  than 
50  tons  of  wrapped  garbage  and  rubbish  per  24 
hours.  The  new  incinerator  should  have  a  com- 
bustion chamber  and  a  high  masonry  chimney, 
neither  of  which  are  found  in  the  present  incinera- 
tor. He  recommends  that  arrangement  be  made 
with  the  present  contractor  for  a  financial  adjust- 
ment whereby  he  will  collect  both  garbage  and 
combustible  rubbish  and  that,  on  the  termination 
of  the  contract  with  him,  such  material  be  col- 
lected by  city  employees  with  city-owned  equip- 
ment; the  collection  and  disposal  both  to  be 
placed  under  the  control  of  a  single  superintend- 
ent with  headquarters  at  the  incinerator.  Accu- 
rate records  should  be  kept  covering  the  cost  and 
other  details  of  the  collection  and  disposal  of  the 
mixed  garbage  and  rubbish. 

As  to  the  other  refuse,  the  city  should  continue 
to  collect  ashes  by  city  employees  and  dispose 
of  them  by  dumping  on  low  land,  the  dumps  to 
be  kept  properly  trimmed,  in  sanitary  condition, 
and  the  tops  covered  with  clean  ashes,  this  includ- 
ing any  private  dumps  as  well  as  the  municipal 
dumps.  Privately  owned  and  operated  dumps 
should  be  under  municipal  supervision  and  con- 
trol, and  all  scavengers  removing  and  disposing  of 
material  other  than  garbage  and  combustible  rub- 
bish should  be  licensed  and  under  municipal  con- 
trol. No  garbage  or  combustible  rubbish  should 
be  permitted  to  be  disposed  of  at  any  dump,  and 


no  fires  should  be  permitted  at  any  dump  whether 
privately  owned  and  operated  or  owned  and  op- 
erated by  the  city. 

DRAINING  AND  WRAPPING  GARBAGE 

Explaining  his  recommendation  that  the  garb- 
age be  wrapped,  Professor  Gregory  reports  that 
"it  is  simpler,  easier  and  less  expensive  to  operate 
an  incinerator  burning  a  mixture  of  garbage  and 
combustible  rubbish  where  the  garbage  has  first 
been  drained  of  its  free  water  and  then  wrapped 
in  paper,  than  an  incinerator  burning  simply  wet 
garbage  either  with  or  without  the  burning  of  the 
rubbish." 

"The  draining  and  wrapping  of  garbage  is  not 
new  and  has  many  advantages,  not  only  from  the 
standpoint  of  disposal  but  also  from  that  of  the 
householder.  Among  these  advantages  may  be 
mentioned,  especially,  the  practical  elimination  of 
garbage  odors  on  the  premises ;  the  elimination  of 
the  fly  nuisance,  as  flies  breed  in  garbage  if  the 
same  is  accessible  to  them  ;  the  ability  to  tranport 
the  material  in  wagons  through  the  streets  with- 
out causing  offense  to  passers-by  ;  and  the  greater 
ease  and  economy  in  disposing  of  the  material  by 
incineration. 

"One  of  the  very  best  examples  of  the  draining 
and  wrapping  of  garbage,  its  collection  with  the 
combustible  rubbish,  and  the  disposal  of  both  by 
incineration  is  the  city  of  Trenton,  N.  J.,  popula- 
tion about  120,000,  where  this  method  of  collec- 
tion and  disposal  is  in  use  and  has  been  practiced 
very  satisfactorily  and  economically  for  the  last 
ten  years." 

"\\'ith  a  change  from  the  present  method  of  col- 
lecting wet  garbage  and  dry  rubbish  separately 
to  that  of  requiring  the  garbage  to  be  drained  and 
wrapped  and  collected  with  the  combustible  rub- 
bish, I  see  no  reason  why  the  cost  of  incineration 
at  \Vilmington  should  not  be  very  materially  de- 
creased and  approach,  if  not  equal,  that  at  Tren- 
ton." 

Concerning  municipal  collection,  he  says  that 
"the  householder  will  receive  better  service  than 
when  the  work  is  done  by  contract." 

METHODS  OF  DISPOSAL, 

In  the  report,  the  various  methods  of  disposing 
of  refuse  are  discussed  and  compared.  Concern- 
ing feeding  to  hogs  he  says:  "Some  revenue  may 
be"" derived  from  the  sale  of  garbage-fed  hogs,  but 
feeding  to  hogs  is,  however,  advantageous  only 
where  the  conditions  are  such  that  the  food  value 
111  the  garbage  can  be  safely  guarded  and  main- 
tained and  where  sanitary  conditions  can  be  main- 
tained at  the  hog  farm.  These  conditions  general- 
ly exclude  it  from  adoption  in  cities  of  any  size, 
and  but  few  cities  having  a  population  of  over 
50.000  have  found  the  method  satisfactory." 

Relative  to  dumping  garbage,  trench  burial, 
liiowing  into  the  soil  and  dumping  into  large  vol- 
umes of  water,  he  cites  the  objections  for  adop- 
tion by  large  cities  that  are  familiar  to  those  who 
have  informed  themselves  on  the  subject. 

Concerning  reduction,  the  report  states:  "From 
a  financial  standpoint,  no  matter  whether  the  re- 
duction works  are  privately  or  municipally  owned, 
it   means   entering   the   commercial    field   and    in 
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competition  with  other  similar  plants.  The  works 
themselves  are  expensive  to  build  and  operate, 
and  unless  the  grease  and  tankage  can  be  sold  at 
good  prices  and  a  financial  return  thereby  de- 
rived, the  cost  is  prohibitive.  At  the  present  time 
the  price  of  grease  is  low  and  tankage  is  almost  a 
drug  in  the  market.  How  long  this  condition  will 
last  it  is  impossible  to  predict.  One  works  which 
I  have  in  mind  is  having  great  difficulty  in  selling 
its  gprease,  even  at  a  low  price,  and  it  is  impossible 
to  sell  tankage,  the  latter  simply  being  taken  out 
on  the  lot  and  dumped  on  the  ground.  It  doesn't 
pay  at  present  at  these  works  to  recover  the 
grease  from  this  tankage  by  the  naphtha  process 
and  the  evaporators  are  not  in  operation. 

"With  a  continued  high  cost  of  labor  and  ma- 
terial, it  is  not  probable  that  reduction  works  can 
be  operated,  even  with  the  sale  of  grease  and 
tankage  therefrom,  other  than  at  a  loss." 

Discussing  the  disposal  of  rubbish,  he  states 


that  dumping  is  generally  satisfactory  provided 
the  materials  will  not  cause  future  trouble  and 
if  sufficient  land  is  available.  But  fires  are  fre- 
quently started  and  the  odors  produced  by  them 
are  often  quite  offensive,  in  addition  to  which  the 
fire  may  be  a  source  of  considerable  annoyance 
and  even  danger.  Dumps  containing  rubbish  have 
been  known  to  stay  on  fire  below  the  surface  for 
days  and  any  buildings  on  or  immediately  ad- 
jacent to  the  dumps  may  be  endangered.  "It  is  a 
serious  question  whether  a  municipality  should 
allow  the  disposal  of  combustible  rubbish  on 
dumps,  either  publicly  or  privately  owned,  on 
which,  even  in  the  more  or  less  remote  future, 
buildings  are  liable  to  be  erected."  Moreover,  a 
rubbish  dump  affords  a  good  breeding  place  for 
rats  and  vermin  and  the  wind  may  scatter  disease 
germs  brought  to  it  in  sweepings  and  other  ma- 
terials from  sick-rooms.  Incineration  is  the  most 
sanitary  method  of  disposing  of  rubbish. 


Maintenance  Of  Sand-Clay  Roads 

Methods  employed  at  Southampton,  N.  Y.,  for  utihzing  bituminous  materials 
for  this  purpose.    Three  different  methods,  depending  upon  the  condition  of 

the  road. 


It  would  not  be  economically  wise  for  localities 
which  have  large  mileages  of  sand-clay  roads  to 
attempt  replacing  all  these  roads  with  the  higher 
types  of  surfaces.  In  fact,  it  would  be  a  financial 
impossibility.  The  construction  of  higher  types 
has  to  come  along  gradually,  and  in  the  mean- 
time the  maintenance  of  the  lower  types  must 
continue.  These  less  durable  types,  when  prop- 
erly maintained,  however,  offer  splendid  wearing 
surfaces  for  automobile  and  light  truck  traffic. 

Many  localities  lack  suitable  stone  for  road  con- 
struction, and  in  a  large  number  of  these  places 
the  cost  of  importation  of  stone  is  prohibitive. 
It  is  necessary,  therefore,  to  use  local  materials, 
which,  when  properly  mixed,  will  make  a  suit- 
able surface  for  the  traffic  it  is  to  bear.  But  in 
the  case  of  many  classes  of  roads  using  local  ma- 
terials, a  system  of  continuous  maintenance  must 
be  employed  to  insure  their  usefulness  to  the 
community. 

An  illustration  of  this  is  found  in  the  town  of 
Southampton,  Suffolk  county,  New  York.  For 
many  years  Southampton  has  been  the  summer 
social  mecca  around  New  York.  Southampton 
and  adjoining  villages,  therefore,  had  to  provide 


means  of  communication  for  pleasure  travel  and 
light  trucking. 

Confronted  by  the  total  lack  of  local  stone  and 
the  impracticability  of  importing  it,  the  authori- 
ties of  Southampton  turned  to  such  materials  as 
were  locally  available,  and  used  them  in  maintain- 
ing their  sand-clay  roads  in  excellent  condition. 

After  extensive  investigation  and  experiment,  it 
was  found  that  a  mixture  of  80  per  cent  of  the 
coarse  sand  found  in  large  deposits  in  the  vicin- 
ity, with  20  per  cent  of  the  top  soil  loam,  would 
make  an  excellent  mixture  for  road  construction. 
Fortunately,  the  beach  sand  which  forms  the  sub- 
soil of  most  of  that  section  of  Long  Island  pro- 
vides excellent  drainage  for  the  foundation,  with- 
out requiring  additional  work  except  for  occa- 
sional cross  ditches  in  heavy  cuts. 

BUILDING  HIGHWAY  SYSTEM 

So  eight  years  ago  a  system  of  highways  was 
constructed  throughout  the  town.  After  the  sand 
sub-grade  had  been  properly  graded  to  width,  the 
gravelly  sand  and  loam  were  hauled  and  deposited 
m  place  and  mixed  by  means  of  harrows.  After 
being  rolled,  the  contour  of  the  road  was  subse- 
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quently  maintained  by  the  :iy3Teniatic,  use  of 
horse-drawn  blade  graders  which  threw  the  loose 
material  from  the  sides  into  the  depressions 
formed  by  the  traffic  on  the  crown  of  the  road. 

About  the  time  of  the  construction  of  these 
roads,  the  use  of  automobiles  in  that  territory 
began  to  increase  in  remarkable  numbers  so  that 
some  means  had  to  be  taken  to  maintain  the  sur 
face,  which  would  be  rapidly  scattered  to  the 
gutters  bv  the  passing  machines.  This  ch.-'-.ao- 
teristic  of  the  roads  is  particularly  noticeable  in 
sections  which  are  not  so  well  maintained  because 
of  the  light  traffic  they  have  to  bear. 

To  maintain  the  surface,  a  system  of  oiling  with 
cold  asphaltic  oil  was  adopted  in  practically  all 
the  towns  of  Long  Island,  Southampton  being  the 
pioneer.  The  open  surface  of  the  road  readily  ab- 
sorbed the  asphaltic  oil,  but  left  numerous  pud- 
dles in  the  depressions  where  greater  compression 
had  been  caused  by  traffic.  By  filling  the  depres- 
sions with  scrapings  from  the  elevations,  a  uni- 
form surface  was  obtained. 

THREE  OILING   METHODS    USED 

As  the  traffic  increased  and  experience  was 
gained  in  the  use  of  oil  for  maintenance,  three 
methods  were  developed,  their  use  depending  on 
the  condition  of  the  road. 

The  first  method  used  was  when  the  road  sur- 
face had  not  been  previously  treated  or  where  ex- 
cessive traffic  had  destroyed  its  contour.  In  such 
cases  the  contour  was  restored  by  grading  the 
loose  top  surface  to  the  sides  of  the  road.  This 
partially  fills  up  the  deeper  ruts  along  the  shoul- 
ders and  provides  material  for  covering  the  oil 
after  it  is  applied.  Oil  containing  from  50  to  60 
per  cent  of  asphalt  is  applied  by  horse-drawn 
pressure  distributor  at  the  rate  of  about  ji  gallon 
per  square  yard.  Instead  of  shoveling  the  top 
dressing  back  over  the  road,  the  grader  is  reversed 
and  the  material  in  the  gutters  is  thinly  graded 
back  over  the  oil  in  several  trips  so  that  each 
successive  trip  completely  fills  up  any  depressions 
created  by  the  traffic  after  the  oil  has  been  sup- 
plied. This  permits  the  oil  to  dry  out  slowly  and 
maintains  the  contour  so  that  when  complete 
evaporation  is  attained  and  the  surface  is  hard  as 
the  oil  will  permit,  the  contour  of  the  road  is 
practically  perfect. 

Another  method  is  used  when  the  road  has  been 
so  maintained  that  the  oil  surface  is  good,  cover- 
ing practically  the  entire  roadway,  and  the  con- 
tour is  perfect  except  for  isolated  depressions. 
Then  the  road  is  not  swept  or  graded  before  the 
application  of  the  oil.  The  character  of  the  sur- 
face prevents  any  accumulation  of  dust,  so  that 
when  the  oil  is  applied  it  adheres  to  practically 
the  entire  area.  In  this  case  small  amounts  of 
coarse  sand  are  distributed  by  shovels  over  the 
surface  to  take  up  a  part  of  the  oil,  which  is  dis- 
tributed at  the  rate  of  J4  gallon  per  square  yard. 
The  sand  is  not  spread,  however,  so  as  to  com- 
pletely take  it  up  and  prevent  the  revivification  of 
the  old  surface. 

Where  grooves  occur  in  the  road,  patching  is 
accomplished  by  a  mixture  of  sand  and  cold  oil. 
This  is  troweled  in  somewhat  after  the  manner  of 
applying  a  mastic. 


The  third  method  employed  is  when,  as  the  re- 
sult of  the  continuous  application  of  cold  oil  for 
a  number  of  years  and  covering  with  sand,  th^  sur- 
face of  the  road  becomes  a  mat  about  1  inch  thick; 
and  when,  from  excessive  traffic  or  other  circum- 
stances, it  becomes  somewhat  roughened  or  the 
contour  is  destroyed  beyond  the  possibility  of  re- 
pair by  the  other  two  methods. 

In  such  cases  the  entire  surface  is  scarified  by 
means  of  plows  or  scarifiers  to  the  depth  of  3 
inches  and  harrowed  in  place.  This  rough  sur- 
face is  then  graded  to  the  proper  contour  with 
blade  graders,  rolled  with  a  steam  roller  and  oiled 
at  the  rate  of  34  gallon  per  square  yard.  The  oil 
is  covered,  as  in  the  first  method,  by  grading  up 
from  the  drainage  gutters  excess  material  from 
th':  old  road. 

To  take  off  the  water  from  the  surface  of  the 
Tosds  where  there  is  practicoUy  no  side  drainage 
iir  the  road  is  level,  a  series  of  deep  holes  are  dug 
a  short  distance  off  the  side  of  the  road  down  to 
the  sub-grade  so  as  tn  jiermit  surface  water  to 
drain  off  rapidly. 


Repairing  French  Roads 

It  is  reported  that  the  French  government  has 
improved  13,620  miles  of  the  33,000  miles  of  roads 
in  that  country  which  were  in  need  of  repair  at 
the  close  of  the  war,  and  that  2,200  miles  have 
been  completely  reconstructed  with  durable  pave- 
ment. In  doing  this  work  the  government  has 
adopted  the  policy  of  open  competition  between 
various  tj'pes  of  construction  with  a  view  to  test- 
ing out  such  standard  constructions  as  concrete 
base  with  asphalt  surface,  bituminous  base  with 
asphalt  surface,  waterbound  macadam  with  bitu- 
minous surface,  etc. 


Distilled   Water  for  Toledo  Water  Works 
Power  Plant 

The  Department  of  Public  Service  of  Toledo 
has  decided  that  the  water  furnished  b}^  the  public 
water  works  i)lant  is  not  good  enough  for  its  own 
use,  and  contracted  in  September  for  a  Griscom- 
Russell  distilling  plant  to  be  used  in  obtaining 
pure  water  for  the  boilers  at  the  Broadway  pump- 
ing station  of  the  water  works  at  a  cost  of  about 
$10,000.  This  is  the  first  plant  of  this  kind  to  be 
installed  in  Toledo.  It  is  estimated  that  the  cost 
will  be  returned  to  the  city  in  two  years  in  the 
saving  that  it  will  effect  in  fuel  consumption  and 
cost  of  cleaning  boilers  and  making  repairs  by  the 
elimination  of  scale  in  the  boilers. 


Adv'ses  Redu'  ing  Drainage  Work 

At  the  Drainage  Congress  in  St.  Paul  a  few 
days  ago,  S.  H.  McCrory,  engineer  of  the  Depart- 
ment of  Agriculture,  advised  against  beginning 
new  drainage  projects  of  any  magnitude  for  the 
next  few  yearsj  since  utilization  of  lands  already 
drained  has  not  kept  pace  with  reclamation  work. 
The  present  low  prices  of  farm  products  and  the 
general  business  depression  have  tended  to  de- 
crease temporarily  the  demand  for  such  lands  and 
Mr.  McCrory  advised  therefore  that  new  work 
should  be  undertaken  only  where  there  is  a  defi- 
nite demand  for  the  land  and  a  strong  assurance 
that  it  will  be  put  to  agricultural  use. 
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Good  Roads  and  the  Railroad  StriVe 
Should  the  threatened  railroad  strike  take  place, 
it  is  probable  that  the  public  will  receive  a  strik- 
ing demonstration  of  the  direct  value  to  it  of 
good  roads  for  other  than  joy  .riding  purposes. 
For  plans  are  under  way  for  calling  into  service 
100,000  or  more  trucks  for  keeping  cities  sup- 
plied with  food;  and  without  fairly  good  roads 
into  all  the  farming  districts  surrounding  each 
city,  these  trucks  could  not  be  used  to  advantage. 
In  fact,  it  is  doubtful  if  the  million  trucks  m 
service  in  this  country  would  have  been  built 
had  not  the  construction  of  good  roads  pro- 
gressed as  generally  and  rapidly  as  it   Has. 

Assuming  that  the  truck  capacity  of  the  coun- 
try averages  two  tons,  with  each  truck  making 


an  average  of  one  trip  a  day  in  covering  an  area 
of  150  miles  around  each  city,  100,000  trucks  could 
bring  in  each  day  eight  pounds  for  each  of  the 
fifty  million  residents  of  cities,  which  is  at  least 
twice  the  average  amount  of  food  required,  it 
would,  in  fact,  be  ample  for  all  private  needs  ex- 
cept fuel.  As  for  transporting  raw  and  manu- 
factured products  to  keep  the  various  industries 
going,  much  can  be  done  in  this  also  by  use  of 
motor  trucks. 

Should  railroad  transportation  be  seriously  re- 
stricted, there  seems  to  be  little  doubt  that  the 
highways  on  which  so  many  millions  have  been 
spent  will  justify  that  expenditure  lor  such  emer- 
gency purposes  alone. 

Labor-Saving  Devices  on  Public  Work 

The  elimination  of  common  labor  in  concrete 
construction  would  seem  to  have  been  carried  to 
almost  the  limit  in  the  dam  construction  described 
in  this  issue.  It  would  appear  that  only  seven 
men  are  employed  in  crushing  the  stone,  trans- 
porting the  stone  from  the  crusher  and  the  sand 
and  cement  from  the  cars  to  the  mixers,  oper- 
ating two  large  mixers  and  distributing  the  con- 
crete to  the  forms  at  the  rate  of  more  than  500 
cubic  yards  a  day ;  except  for  the  one  or  two 
men  needed  to  keep  the  motors  in  repair,  the  con- 
veyors operating,  etc. 

In  this  case  labor  is  rather  scarce  and  refuses 
to  take  reductions  in  wages,  and  "labor  troubles" 
threaten  all  kinds  of  large  public  work.  On  the 
other  hand,  it  was  stated  in  the  October  1  issue 
of  Public  Works  that  in  Martinsville,  Va.,  labor- 
saving  devices  are  being  used  to  a  less  extent 
now  than  during  the  previous  year  or  two  be- 
cause labor  has  become  abundant  and  cheap. 
These  two  cases  tell  the  story.  Labor-saving 
machinery  costs  money  for  purchase,  operation, 
maintenance,  depreciation,  storage,  transporta- 
tion, etc.,  and  when  this  total  overbalances  the 
total  cost  of  labor,  both  direct  and  indirect,  labor 
will  be  given  the  preference. 

But  in  estimating  the  relative  costs,  the  in- 
direct costs  of  labor  should  not  be  overlooked. 
The  chief  of  these  are  the  overturn,  and  losses 
incidental  to  strikes,  walkouts  and  other  uncer- 
tainties as  to  the  continuous  maintenance  of 
gangs  of  uniform  size  and  satisfactory  experience. 
A  strike  of  a  few  days  or  weeks  might  easily 
cause  a  loss  to  a  contractor  in  overhead,  wages 
to  retained  but  unoccupied  foremen,  interest  or 
rental  of  plant,  floods  occuring  after  the  date 
when  the  work  could  have  been  finished,  and 
scores  of  other  possibilities  that  would  total  much 
more  than  the  cost  of  the  machinery. 

Almost  any  labor-saving  device  ceases  to  be 
money-saving  when  wages  fall  below  a  certain 
point.  On  the  other  hand,  any  satisfactorily  op- 
erating device  is  money  saving  when  wages  rise 
beyond  a  certain  height.  Labor  has  it  largely 
in  its  own  hands  to  determine  to  what  extent  its 
demand  for  high  wages  and  generally  threatening 
attitude  will  lead  to  reduction  of  the  number  of 
laborers  employed  by  the  partial  substitution  of 
machinery. 

There  are  other  advantages  of  some  machinery 
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besides  those  mentioned.  It  often  is  of  such  na- 
ture as  to  insure  greater  uniformity  of  product ; 
for  example,  machine  vs.  hand  mixing  of  con- 
crete. The  same  machine  is  also  an  example  of 
the  greater  speed  attainable  than  would  be  prac- 
ticable by  hand  labor  alone,  and  speed  can  be 
translated  into  dollars  and  sometimes  into  large 
sums. 

In  addition  to  the  advantage  that  can  be  figured 
in  dollars,  there  is  no  doubt  that  many  contractors 
consider  mechanical  substitutes  for  day  labor  de- 
sirable because  of  the  greater  freedom  it  gives 
them  from  the  uncertainties  of  labor.  Many  con- 
tractors have  felt,  during  recent  months,  that  un- 
til a  job  is  finished  the  labor  problem  is  a  sword 
of  Damocles  hanging  over  their  head,  and  any- 
thing that  strengthens  the  thread  that  suspends 
it  will  do  much  toward  saving  them  from  ner- 
vous prostration. 

There  is  still  another  consideration  that  agrees 
for  more  general  use  of  machinery  that  partially 
supplants  day  labor.  Very  little  of  such  labor  in 
this  country  is  drawn  from  the  children  of  immi- 
grants, but  most  of  it  is  foreign-born.  Gradu- 
ates of  our  public  schools  do  not  take  kindly  to 
pick  and  shovel  but  may  to  running  excavating 
machines.  But  with  the  number  of  immigrants 
that  will  be  admitted  in  the  future  limited  to  a 
fraction  of  those  that  entered  annually  before 
the  war,  when  public  work  reaches  normal  dimen- 
sions again  the  pick  and  shovel  men  who  die  off 
or  change  their  occupation  will  be  only  partly  re- 
placed, and  the  deficiency  will  naturally  encour- 
age if  not  necessitate  the  more  extensive  sub- 
stitution of  machinery. 

All  of  which  leads  to  the  conclusion  that  the 
wide-awake,  successful  contractor  must  keep  him- 
self familiar  with  the  labor-saving  machinery 
available  for  his  work,  and  carefully  calculate,  for 
each  job,  how  much  of  it  he  can  use  to  advantage. 


Native  and  Foreign-Born  Birth  Rates 

The  matter  of  immigration  has  received  consid- 
erable attention  in  this  country  during  the  past 
year  and  is  being  restricted  by  federal  laws  limit- 
ing the  number  to  be  admitted  each  month  to  a 
certain  percentage  of  the  present  population  of 
each  nationality  in  the  country.  There  is  a  fear, 
for  which  there  is  undoubtedly  considerable  foun- 
dation, that  immigration  to  this  country,  if  unre- 
stricted, would  bring  in  foreign  blood  and  foreign 
ideas  faster  than  they  could  be  educated  to  Amer- 
ican ideals  or  assimilated  with  the  American 
population. 

This  danger  would  seem  to  be  increased  by  an- 
other condition  which  tends  to  act  in  the  same 
direction.  This  is  the  much  higher  birth  rate  of 
foreign-born  residents  in  this  country — that  is,  the 
recent  immigrants— than  of  the  native  born,  and 
especially  those  whose  families  have  been  in  this 
country  for  several  generations.  The  vital  statis- 
tics for  the  year  1920  of  Montclair.  N.  J.,  a  suburb 
of  New  York,  which  contains  a  high  percentage 
of  families  whose  ancestors  for  several  genera- 
tions have  been  Americans,  show  that  the  birth 
rate  of  the  foreign-born  whites  in  the  town  (a 
large  percentage  of  which  are  Italians,  with  i 
number  of  Slavs  and  a  scattering  of  other  Euro- 


pean nations)  is  almost  exactly  seven  times  that 
of  the  native  born  whites,  or  85.0  for  the  former 
as  compared  to  12.2  for  the  latter.  Assuming  that 
immigration  was  shut  off  entirely  and  that  the 
tendency  indicated  by  the  above  figures  continued 
at  a  rate  decreasing  about,  say,  25  per  cent  each 
generation,  it  would  not  be  many  years  before  the 
direct  descendants  of  the  present  native-born  pop. 
ulation  would  be  completely  overwhelmed  by 
those  of  the  recently  imported  Europeans. 

We  make  no  attempt  to  draw  any  conclusions 
from  this  or  to  imply  whether  such  result  would 
be  advantageous  or  otherwise ;  except  to  state 
that,  if  the  present  citizens  of  American  ancestry 
are  to  see  what  they  consider  to  be  American 
ideals  continued  in  this  country,  they  must  pay 
even  greater  attention  to  the  education  and  train- 
ing in  American  citizenship  of  the  children  of 
these  foreign-born  parents. 


Wage  Reductions 

Recent  advices  report  that  there  is  prospect  of 
immediate  resumption  of  building  in  Pittsburgh 
after  a  four-year  delay,  caused  by  industrial  dis- 
putes, unfavorable  conditions,  and  unreasonably 
high  wages.  Considerable  reductions  have  been 
made  in  the  price  of  building  materials,  the  unions 
and  the  contractors  are  desirous  of  resuming  work 
and  the  carpenters'  union,  with  about  4,500  local 
members  has  accepted  a  25  per  cent  cut  by  sub- 
scribing to  a  two-year  agreement  for  a  $1.00  per 
luiur  wage.  The  other  building  trades  are  ex- 
pected to  fall  in  line  with  the  carpenters  in  nego- 
tiations with  their  employers.  It  is  claimed  by 
different  officials  that  builders  have  promised  rec- 
ognition of  the  union. 

In  Dallas,  Texas,  where  a  few  weeks  ago  con- 
tractors, engineers,  real  estate  men  and  others 
convened  with  the  Chamber  of  Commerce  and 
agreed  to  suspend  all  operations  until  the  out- 
rageous wages  were  reduced,  the  bricklayers,  who 
were  then  receiving  $12.00  a  day  and  demanding 
more,  are  glad  to  accept  $10.00  or  less,  carpenters 
have  been  reduced  from  $8.00  to  $6.00  and  com- 
mon labor  from  $.50  to  $.25  per  hour. 

Bricks  which  formerly  cost  $30.00  per  1,000  can 
now  be  purchased  for  $12.72  and  the  Open  Shop 
Association,  which  never  before  advised  the  pub- 
lic to  build,  now  states  that  the  time  is  most  fa- 
vorable and  urges  the  city  of  Dallas  to  take  ad- 
vantage of  low  prices,  which  may  not  continue 
indefinitely. 


Highway  Work  In  Wisconsin 

It  is  reported  that  the  entire  highway  construc- 
tion program  of  the  state  of  Wisconsin  for  the 
year  will  probably  reach  practical  completion  by 
November  1  and  that  it  will  be  at  least  two  years 
before  another  program  as  comprehensive  as  that 
of  this  year  can  be  carried  out.  Nearly  350  miles 
of  concrete  highways,  all  but  80  miles  from  county 
bond  issues,  have  been  constructed.  One  thou- 
sand, five  hundred  miles  of  road,  largely  state 
trunk  highways,  has  been  given  a  gravel  surface 
and  1,660  miles  has  been  graded.  About  $24,000,- 
000  has  been  spent  on  road  construction  during 
the  year  and  $4,000,000  on  maintenance.  Only 
$15,000,000  will  be  available  for  road  work  next 
year. 
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Snow    Removal   In 
Pennsylvania 


About  11,000  miles  of  primary  roads  to  be 
kept  free  of  snow  during  the  coming  winter 
by  the  State  Highway  Department.  Snow 
removal  on  these  roads  last  winter  cost 
about  $113,000. 


Previous  to  the  regulation  of  highway  traffic  to 
secure  increased  efficiency  under  the  conditions 
developed  during  the  war,  no  considerable  effort 
had  been  made  to  maintain  any  large  proportions 
of  the  Pennsylvania  highway  free  from  obstruc- 
tion by  snow. 

The  state  of  Pennsylvania  has  about  100,000 
miles  of  highways  in  level,  hilly  and  mountainous 
country  serving  agricultural,  mining,  commercial 
and  many  manufacturing  districts,  including  sev- 
eral large  cities  and  a  great  number  of  smaller 
cities,  towns  and  villages.  Within  a  few  years  the 
state  legislature  has  declared  about  11,000  miles  of 
these  roads  to  be  state  roads,  constructed,  recon- 
structed and  maintained  by  the  State  Highway 
Commission  and  forming  a  system  which  provides 
several  north  and  south  and  east  and  west  cross 
routes  and  interstate  routes  forming  trunk  lines 
for  through  freight  and  for  the  connection  of  the 
principal  traffic  centers  of  this  state. 

During  the  war  the  United  .States  government 


VVINDBRE.\K    TO     PROTECT     HIGHWAY     FRQ-M     SNOW 

DRIFTS 

HEAVY    SNOWFALL   OX    STATE    ROAD 

HANDLING  ROAD  MACHI.VE  WITH  TRACTOR  TO  CLEAR 

SNOW 


H.WLING   V-SHAPE   WOODEN    SCR.\PER   WITH   TRUCK 
TRrCK     PI-SHIXG    REGL'L,\R     STEEL     SCRAPER 

inaugurated  and  developed  the  system  of  motor 
truck  transportation  of  military  supplies  from  the 
manufacturers  to  the  seaboard  by  routes  that 
traversed  some  of  the  most  important  highways 
in  the  state.  While  this  traffic  was  maintained  a 
system  was  worked  out  by  the  highway  depart- 
ment in  co-operation  with  the  weather  bureau 
and  federal  military  officials,  under  which  the 
highway  department  received  daily  reports  from 
the  weather  bureau  at  Washington,  which,  in 
conjunction  with  other  data  available  in  the  feo- 
eral  offices,  permitted  the  development  of  a  sys- 
tem by  which  it  is  now  possible  for  the  district 
engineers  in  the  highwa\-  department  to  antici- 
pate any  meteorological  requirements  and  to  be 
prepared  to  cope  with  the  probable  snowfall  by 
providing  in  advance  sufficient  horses  and  equip- 
ment to  commence  its  removal  as  soon  as  the 
storm  begins  and  to  continue  it  day  and  night  if 
necessary  until  the  storm  ends  and  the  routes  are 
satisfactorily  cleared,  which  is  accomplished  with 
the  regular  machinery  owned  by  the  department 
and  by  an  abundance  of  hand  labor  and  teams  that 
are  thus  maintained  in  readiness.  The  great  im- 
portance of  this  work  is  indicated  by  the  expendi- 
ture for  it  of  S69,000  in  1918,  $10,000  in  1919 
(when  the  snowfall  was  verv  light  and  the 
weather  mild),  and  $113,000  in'l920. 

In  general,  as  soon  as  the  snow  begins  to  fall 
its  remo\aI  is  vigorously  commenced  with  snow- 
plows  operated  by  automobile  trucks  and  by  road 
machines  and  drags,  generally  pulled  by  trucks, 
1)ut  sometimes  hauled  by  te^ms.  Each  day  the 
numerous  superintendents  throughout  the  state 
receive  reports  from  the  United  States  weather 
bureau,  which  give  the  weather  probabilities  for 
each  route  and  section.  Each  day  the  superin- 
tendents mail  to  the  maintenance  division  in  the 
head  office  of  the  State  Highway  Commission  at 
Harrisburg  a  statement  for  each  route  and  sec- 
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I  tion,  giving-  weather  conditions  (under  headings 
'  of  clear,  cloudy,  rain,  snow,  depth  of  snow),  and 
road  conditions  (under  headings  of  good,  fair, 
poor,  slippery  or  impassable).  These  are  all  posted 
on  16  X  11-inch  loose  leaf  printed  blanks  having  35 
horizontal  record  lines  and  headings  with  vertical 
rulings  for  county,  route,  section,  location, 
weather  conditions  and  road  conditions  and  re- 
marks. These  data  are  transmitted  to  the  exten- 
sion bureau  that  furnishes  valuable  information 
based  on  them  to  the  local  newspapers. 

Ordinarily  the  snow  is  first  cleared  for  a  width 
of  8  feet  from  end  to  end  of  the  road,  thus  provid- 
ing a  single  track  with  wider  spaces  for  turnouts 
at  intervals.  The  work  is  carried  on  day  and 
night  as  long  as  the  storm  lasts,  and  afterwards 
until  the  required  width  is  fully  cleared,  which 
is  frequently  simultaneous  with  the  cessation  of 
the  snowfall. 

The  department  has  41  plows  manufactured  by 
the  Good  Roads  Machinery  Co.,  each  of  which  is 
provided  with  two  automobile  trucks,  generally 
Nash  Quads  (4-wheel  drive),  one  of  them  being 


used  as  an  emergency  reserve  or  to  push  in  case 
of  very  heavy  work  being  required.  There  are  also 
available  V-shaped  plows  drawn  by  horses  or 
tractors,  288  road  machines,  mostly  Champions, 
and  110  tractors.  This  equipment  is  generally 
distributed  throughout  the  state  and  is  available 
at  points  accessible  for  immediate  use  on  the  roads 
in  tlie  localities  where  it  is  required. 

Record  September  Construction 

Building  contracts  awarded  during  September 
in  the  27  northeastern  states  are  estimated  in  the 
F.  \V.  Dodge  Company's  review  to  amount  to 
$246,186,000,  the  largest  monthly  total  of  this  year 
and  the  largest  September  figure  on  record.  This 
is  an  increase  of  11 3^2  per  cent  over  the  August 
figure,  which  itself  is  ordinarily  14^/^  per  cent  less 
than  the  average  September  figure. 

The  greatest  increase  was  in  the  New  York  dis- 
trict and  the  most  significant  feature  was  the  in- 
creased volume  of  business  building  that  repre- 
sented 17  per  cent  of  the  total.  Public  works 
and  utilities  were  14  per  cent  of  the  total. 


The  San  Antonio  Flood 


Unusual  precipitation  on  saturated  ground  and   river  channel  obstructed  by 

bridge  piling  caused  flooding   of  business  section  fifteen  feet  deep.     Large 

areas  of  wood  block  pavement  floated  away. 


San  Antonio,  Texas,  has  joined  the  list  of  those 
cities  which,  not  having  taken  with  sufficient  seri- 
ousness previous  warnings  in  the  form  of  minor 
Hoods  in  the  streams  passing  through  them,  have 
suffered  disaster  by  an  unusual  flood.  During  the 
night  of  September  9  and  10  this  city  was  visited 
by  a  flood  which  caused  more  than  50  deaths  and 
covered  the  streets  of  a  large  part  of  the  business 
section  to  depths  up  to  15  feet  or  more. 

In  1914  there  was  a  heavy  flood  which  caused 
so  much  damage  and  inconvenience  that  steps 
were  taken  toward  flood  prevention  and  the  engi- 
neering firm  of  Metcalf  &  Eddy,  of  Boston,  made 
recommendations  to  this  end.  Some  steps  had 
been  taken  toward  following  out  these  recommen- 
dations but  not  much  actual  work  had  been  done. 
Now,  however,  it  is  probable  that  active  steps 
will  be  taken  at  once  to  prevent  a  recurrence  of 
this  year's  disastrous  flood. 

The  San  Antonio  river  winds  with  a  very  cir- 
cuitous course  through  the  city,  crossing  numer- 
ous streets  and  spanned  by  25  bridges  within  the 
city  limits.  Many  of  these  bridges  consisted  of 
short  wooden  spans  supported  on  piles  and  the 
presence  of  these  undoubtedly  added  considerably 
to  the  volume  of  the  flood,  since  large  amounts  of 
debris  were  held  back  by  these  pile  bents  with 
their  comparatively  narrow  openings  and  these 
piled  up  the  flood  waters  and  caused  them  to 
overflow  into  the  adjoining  streets. 

Just  above  the  city  the  river  is  joined  by  a 
creek  known  as  Olmos  creek,  while  just  below  the 


city  there  enters  the  river  a  stream  formed  by  the 
junction  of  the  Alazan,  the  Martines,  the  Zarza- 
mora  and  the  San  Pedro  creeks,  which  all  join  a 
short  distance  from  the  discharge  into  the  San 
Antonio  river.  Reports  indicate  that  the  heigh: 
of  the  flood  was  due  to  floods  coming  from  these 
several  creeks  into  the  river  at  just  the  successive 
periods  necessary  to  produce  ma.ximum  flood  con- 
ditions, although  the  waters  from  the  Olmos  wa- 
tershed appear  to  have  been  chiefly  responsible. 
The  floods  on  the  several  creeks  were  due  to  un- 
usually heavy  rainfalls  following  a  storm  whicli 
had  already  soaked  the  ground.  Up  to  Friday 
night  approximately  7.5  inches  of  rain  had  fallen 
in  the  city  and  the  river  was  about  3  feet  above 
its  normal  stage.  Shortly  after  8  o'clock  that  eve- 
ning there  was  a  heavy  rainfall  on  the  Olmos 
creek  watershed  estimated  at  13  inches  falling 
within  two  hours.  This  was  the  chief  cause  of 
the  flood.  By  11:30  the  river  was  beginning  to 
overflow  its  banks  and  by  2:45  in  the  morning  ot 
the  10th  it  had  reached  a  height  of  14  or  15  feet 
in  some  places.  It  then  receded  rapidly  and  by  7 
o'clock  all  but  a  few  of  the  lowest  streets  were 
above  water. 

The  cleaning  up  of  the  flooded  district  was  un- 
dertaken with  energy,  the  army  loaning  the  city  a 
number  of  trucks  to  be  used  for  this  purpose,  all 
of  the  city  trucks  ordinarily  used  for  ash  and  gar- 
bage collection  and  otherwise  being  in  use  at  the 
same  time.  By  the  end  of  a  week  this  work  was 
practically  completed  and  the  regular  collect i:-.n  of 


October  22,  1921 


PUBLIC     WORKS 


310 


ashes  and  garbage  was  resumed.  The  soldiers  of 
the  8th  Corps,  located  at  Fort  Sam  Houston,  aided 
greatly  in  the  work  of  restoring  physical  condi- 
tions as  well  as  in  maintaining  order  and  prevent- 
ing looting,  and  assistance  was  of  course  rendered 
by  contractors  and  all  others  having  men  or  ve- 
hicles available.  Although  the  citizens  had  suf- 
fered considerable  loss  because  of  the  flood,  out- 
side help  was  declined  and  the  city  made  an  ap- 
propriation for  reconstructing  streets  and  also  for 
carrying  out  the  plans  for  prevention  of  a  recur- 
rence of  the  disaster. 

One  feature  which  is  peculiar  to  this  flood  was 
the  destruction  of  the  streets,  which  demanded 
the  immediate  expenditure  of  a  quarter  of  a  mil- 
hon  dollars  for  restoring  traffic  even  after  the 
flood  debris  had  been  removed.  A  considerable 
part  of  the  paving  in  the  business  district  had  been 
wood  blocks.  A  local  paper  issued  the  day  be- 
fore the  flood  stated  that  many  of  the  wood  biock 
streets  were  bulging  in  spots  because  of  the  swell- 
ing of  the  blocks  following  the  heavy  rain  of  the 
several  days  previous,  and  the  city  engineer  pro- 
posed to  give  these  blocks  a  heavy  dose  of  oil  as 
soon  as  they  dried  out.  The  flood  water,  however, 
got  under  the  blocks  and  a  large  percentage  of 
them  were  lifted  from  the  base  and  washed  away, 
some  of  them  to  farms  below  the  city,  but  most 
of  them  were  carried  comparatively  short  dis- 
tances. A  great  many  of  them  were  washed  into 
the  sewers,  some  of  them  into  house  sewers  as 
well  as  the  storm  sewers,  and  considerable  trouble 
was  experienced  in  remedying  the  stoppages 
caused  thereby. 

This  condition  made  it  necessary  to  begin  im- 
mediately the   reconstruction  of  the  pavements. 
Out  of  a  total  of  155,000  square  yards  of  creosoted 
wood  block  pavement,  the  city  engineer  reported 
that    57,665    square   yards    had    been    absolutely 


QT^EEN    ANNE    COURT.    SHOWING    ROCK    ASPHALT 
PAVEMENT   TORN    UP   BY   L.IGHTNING 

washed  away.  A  small  part  of  this  total  area  con- 
sisted of  small  patches  which  could  be  relaid,  us- 
ing blocks  which  were  salvaged  from  various 
points;  but  it  was  decided  to  relay  at  once  45,850 
square  yards  with  some  material  other  than  wood 
block,  bituminous  surfaces  being  selected.  City 
Engineer  D.  D.  Harrigan  planned  to  let  contracts 
for  this  paving  at  once  and  have  three  shifts  of 
men  working  day  and  night,  which  would  permit 
completion  of  the  work  in  30  days,  he  thought. 
The  plan  was  to  utilize  the  concrete  base  of  the 
old  wood  block  pavement  and  on  this  lay  a  2>4- 
inch  bituminous  concrete  base  and  on  this  a  2- 
inch  bituminous  wearing  surface.  On  September 
22,  contracts  were  made  with  the  Southwestern 


^   ,       .      ,  WE.ST  COMMERCE  STREET  ON  THE  MORNING     AFTIOR   THE  FLOOD 

water  had  covered  street  two  feet  deep.     Wood  blocks  seen  in  background  washed  up  into  high  pile,  and  scattered  over 

the   street 
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Bitulithic  Co.  for  31,400  square  yards  of  the  new- 
pavement  and  with  the  Uvalde  Co.  tor  14,450 
square  yards.  The  Bitulithic  company  agreed  to 
lay  a  2-inch  Warrenite-bitulithic  surface  on  a  23^2- 
inch  bituminous  concrete  base  at  $2.50  per  square 
yard,  which  was  $.55  below  the  price  formerly 
charged.  The  Uvalde  Co.  contracted  for  $2.55  a 
square  yard,  which  was  its  former  price.  Ar- 
rangements were  made  with  the  property  owners 
for  paying  two-thirds  of  the  cost  of  the  new 
pavement,  estimated  at  $250,000.  A  considerable 
amount  will  be  borne  by  the  San  Antonio  Public 
Service  Corporation,  while  the  balance,  estimated 
at  about  $60,000,  will  be  paid  by  the  city. 

Aside  from  the  destruction  of  the  wood  block 
pavements,  little  damage  was  done  to  the  streets. 
One  brick  street  was  slightly  damaged  but  none 
of  the  bituminous  pavements  were  disturbed. 
Some  of  these  bituminous  pavements  were  on 
macadam  base  and  some  on  concrete.  One  of  the 
latter  was  under  ten  feet  of  water  and  the  force 
of  the  flood  swept  away  the  concrete  railings  of 
a  bridge  close  by  and  carried  one  house  into  the 
middle  of  the  street,  but  did  no  damage  to  the 
pavement. 

It  is  not  the  purpose  of  a  wood  block  pavement 
to  withstand  a  flood,  and  the  fact  that  these  blocks 
were  floated  away  is  no  disparagement  of  them  as 
a  pavement  wearing  surface :  but  there  are  some 
cities  or  sections  of  cities  which  are  subject  to 
occasional  floods,  and  this  is  by  no  means  the  first 
time  that  wood  block  pavements  have  been  re- 
moved from  flooded  streets.  So  far  as  we  recall, 
however,  this  is  the  most  extensive  removal  of 
creosoted  wood  block  by  floods  that  has  come  to 
our  notice.  In  view  of  this  possibility,  it  would 
seem  to  be  a  wise  precaution  to  avoid  the  use  of 
such  blocks  as  paving  material  at  any  points  liable 
to  flooding. 

Attention  is  also  called  to  the  important  part 
played  by  obstructions  in  the  river  occasioned 
by  the  pile  supports  of  several  of  the  bridges. 
Had.  not  twelve  of  these  bridges  been  washed 
away  the  flood  would  probably  have  risen  higher 
and  lasted  longer.  Most  floods  in  every  stream 
bring  down  large  quantities  of  floating  debris, 
such  as  trees,  lumber,  small  buildings  and  the 
like,  and  anything  which  holds  back  these  ma- 
terials and  allows  them  to  pile  up,  especially  in 


a  shallow  stream,  is  sure  to  add  to  the  damage 
done  by  the  flood  by  causing  it  to  back  up  and  find 
its  way  around  the  ends  of  the  bridge,  through 
the  adjacent  streets  of  the  city.  Piers  or  other 
stream  obstructions  should  be  eliminated  or  re- 
duced to  the  least  possible  number,  and  those 
necessaril}'  present  should  be  designed  to  offer 
the  least  possible  obstiuction  to  water  and  float- 
ing debris. 

For  the  details  given  above  and  the  illustra- 
tions we  are  indebted  to  F.  E.  Rightor,  M.  Am. 
Soc,  C.  E.,  president  of  the  Southwest  Bitu- 
lithic Co. 


TRAVIS   STREET   AFTER   FLOOD    H.VD   SUBSIDED 
High  water  reached  the  awnings  at  the  right,  indicated  by  the   words   "Water   line 


Progress  of  Federal  Aid  Work 

The  month  of  June,  which  is  the  latest  for 
which  official  figures  are  yet  obtainable,  was  a 
record  month  in  the  construction  of  federal  aid 
highways.  Projects  previously  under  way  were 
completed  during  that  month  that  had  a  total 
length  of  more  than  1,200  miles — more  than  twice 
the  amount  completed  during  the  month  of  May. 
During  the  fiscal  year  ending  June  30  the  total  of 
completed  projects  had  increased  from  1,677  miles 
to  7,469,  while  projects  under  construction  had  in- 
creased from  14,940  to  17,977.  The  total  amount 
of  federal  aid  to  which  the  states  had  become  en- 
titled through  completion  of  work  had  increased 
from  $40,097,881  to  $118,915,515.  The  amount  o 
increase  during  the  year  was  nearly  twice  as 
much  as  during  the  four  preceding  years  com- 
bined. These  figures  refer  to  projects  completed, 
and  not  to  amounts  of  work  done,  the  former  be- 
ing used  by  the  Bureau  of  Public  Roads  as  the 
basis  for  its  records. 

In  addition  to  the  larger  sum  mentioned  above, 
$66,375,636  has  been  allotted  to  the  several  states 
but  not  yet  earned  by  the  completion  of  the 
projects.  There  also  remains  $18,793,544  not  ob- 
ligated on  June  1.  Of  the  more  than  $66,000,000 
allotted  but  not  yet  paid  out,  not  all  is  available 
for  future  work,  a  large  part  of  it  having  really 
been  earned  by  the  states  but  not  yet  received 
because  the  projects  for  which  they  are  to  be  paid 
have  not  been  completed.  For  instance,  New 
York  state  was  allotted  $13,420,508  but  on  June  30 
had  completed  projects  calling  for  only  $133,673, 
apparently  leaving  over  $13,000,000  still  to  be 
earned.  A  considerable  part 
of  this,  however,  is  to  be 
applied  to  projects  which 
have  been  under  construc- 
tion for  some  time  and 
some  of  which  may  have 
been  completed  since  June 
30.  However,  in  this  as  in 
many  other  states  there  is 
yet  a  large  amount  of  un- 
completed work  and  the 
unemployment  emergency 
will  probably  lead  to  a 
speeding  up  of  this  and  a 
continuation  of  it  through 
the  winter  so  far  as  pos- 
sible. 
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Handling  Liquid 
Chlorine 

By  D.  K.  Bartlettt 

Explanation  of  its  characteristics  and  the 
precautions  that  should  be  taken  in  han- 
dling and  storing  it. 


Chlorine  in  liquid  form  has  now  been  used  in 
this  country  since  1907.  In  common  with  all 
other  compressed  gases  there  are  very  definite 
and  careful  regulations  drawn  by  the  I.  C.  C.  gov- 
erning its  transportation.  Under  these  regula- 
tions there  are  four  accepted  containers  in  which 
the  material  may  be  moved,  namely,  those  which 
cary  100  lbs.,  150  lbs.,  2000  lbs.,  and  30,000  lbs. 
As  there  have  been  no  accidents  in  Interstate 
Commerce  since  the  regulations  have  been  in 
force  it  would  seem  proper  to  assume  that  the 
regulations  are  right,  as  they  now  stand. 

The  use  of  chlorine  has  become  very  wide- 
spread through  the  textile  industry,  the  public 
water  supply  system,  the  flour  industry,  the  chem- 
ical industry,  and  the  pulp  and  paper  industry. 
Liquid  chlorine  is  today  stored  in  from  4,000  to 
5,000  different  points  in  quantities  of  from  a 
few  cylinders  to  many  thousand  pounds.  So  far 
such  regulations  covering  storage  as  have  been 
in  force  are  simply  those  recommended  by  the 
producer  to  the  consumer.  Safety  is  of  prime 
importance  to  the  producer  as  well  as  the  con- 
sumer, and  while  the  hazard  is  much  less  than  is 
commonly  supposed,  it  is,  nevertheless,  sufficient 
to  cause  the  producers  to  adhere  to  and  recom- 
mend regulations  which  make  the  use  of  this  ma- 
terial safe. 

It  may  be  well  at  this  point  to  consider  briefly 
the  hazards  of  compressed  gases  in  general. 

As  long  as  the  gas  remains  in  the  container,  it 
is  obvious  that  it  can  do  no  harm,  irrespective 
of  its  effect  when  released.  It  is  therefore  neces- 
sary to  consider  the  probability  of  escape  of  gas 
from  the  container,  as  well  as  the  qualities  of  the 
gas  itself.  An  escape  of  gas  from  a  container  may 
be  due  to — 

A.  A  true  explosion. 

B.  An  increase  of  pressure,  due  to  heat,  suffi- 
cient to  rupture  the  container. 

C.  Leaks. 

If  the  gas  escapes  from  the  container,  the  re- 
sulting hazard  may  be  due  to — 

1.  Inflammability. 

2.  Poisonous  effects. 

3.  Irritating  effects,  with  interference  with 
sight  or  respiration. 

Considering  now  the  specific  case  of  chlorine, 
we  can  eliminate  "A"  since  it  is  non-explosive. 
The  chance  of  a  rupture  due  to  "B"  is  very  slight 
on  account  of  the  high  critical   temperature  of 
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chlorine.  The  following  table  gives  this  tempera- 
ture for  a  number  of  common  gases: 

Chlorine 146 

Ammonia 132 

Acetylene    36. 5 

Nitrous  Oxide  36.5 

Carbon  Dioxide 31 

Oxygen   -118 

Hydrogen   -240 

By  I.  C.  C.  regulations  all  cylinders  and  ton 
drums  are  provided  with  fusible  plugs  which  melt 
at  158  deg.  Fahrenheit,  at  which  temperature  the 
pressure  is  about  half  the  test  pressure  of  ton 
drums  at  time  of  manufacture  and  a  quarter  of 
the  test  pressure  of  the  smaller  cylinders. 

There  has  never  been  an  instance  of  bursting 
of  a  container  in  transit,  or  in  a  user's  plant. 

There  have  been  four  or  five  cases  of  the  rup- 
ture of  containers  in  the  manufacturer's  plant 
due  to  the  presence  of  foreign  material  in  the 
container  which  reacted  with  the  chlorine.  To 
guard  against  repetition  of  such  accidents,  all 
manufacturers  now  have  in  force  a  rigid  system 
of  inspection  of  empty  containers.  Even  should 
a  container  with  such  foreign  material  be  filled, 
any  trouble  resulting  will  necessarily  develop 
within  a  few  hours,  so  that  any  hazard  existing 
from  this  cause  concerns  only  the  manufacturer — 
not  the  user  or  the  carrier. 

There  have  also  been  a  few  cases  of  fire  where 
a  large  quantity  of  chlorine  has  been  stored.  In 
each  case  the  upward  draft  due  to  the  heat  of 
conflagration  has  been  strong  enough  to  carry  the 
gas  upward  and  cause  a  sufficient  dilution  so  that 
the  fire  fighters  were  caused  no  inconvenience  in 
their  work. 

This  brings  us  to  leaks.  Here  the  evil  smell  of 
chlorine  is  its  own  greatest  safety  factor.  Its 
presence  in  the  atmosphere  can  be  detected  in 
very  minute  quantities  through  the  sense  of  smell. 
A.fter  the  person  in  charge  of  the  use  of  the  chlor- 
ine in  any  plant  has  had  his  first  considerable 
whiff,  he  is  quite  ready — from  then  on — to  exer- 
cise reasonable  care,  take  necessary  precautions, 
and  follow  the  instructions  laid  down  by  the 
manufacturer. 

The  next  safety  factor  is  the  slow  absorption 
of  the  heat  necessary  to  evaporate  the  liquid  into 
a  gas.  The  following  table  gives  the  rise  of  tem- 
perature of  the  liquid  chlorine  in  a  tank  car  dur- 
ing a  period  of  96  hours : 

Change  during        Change  during 

itme  Temp.  Contents  period  Pressure  Period 

(Start)  (— 9deg.  C.)  —  (64  lbs.)  — 

End  34  hrs.  —3     deg.  C  7     deg.  C.  76  lbs.  13  lbs. 

End  48  hrs.  +3.5  deg.  C.  5..5  deg.  C.  88  lbs.  12  lbs. 

End  74  hrs.  +6     deg.  C.  3  5  deg.  C.  93  lbs.  5  lbs. 

End  96  hrs.  +S.5  deg.  C.  3.5  deg.  C.  98  lbs.  5  lbs. 

When  the  odor  of  chlorine  is  noticed  the  source 
should  immediately  be  located.  Never  hunt  a 
leak  through  the  sense  of  smell,  .\lways  have  a 
gas  mask  handy  and  be  sure  you  have  fresh  can- 
isters. The  mask  is  not  apt  to  be  used,  but  it 
gives  confidence  to  the  one  hunting  the  leak.  Have 
a  bottle  of  aqua  ammonia  and  a  piece  of  waste 
fastened  to  the  end  of  a  short  stick.     Dip  the 
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waste  into  the  ammonia  and  start  your  search. 
The  moment  you  come  to  chlorine  in  the  air,  a 
white  fume  of  ammonium  chloride  will  appear. 
As  you  reach  a  denser  volume  of  chlorine,  the 
white  fumes  are  denser.  Thus  the  leak  is  quickly 
located.  If  this  leak  is  in  the  piping,  etc.,  shut 
off  the  valves  at  the  containers  and  repair.  If  in 
a  valve  on  the  container  or  the  container  itself, 
and  it  cannot  be  stopped,  connect  the  gas  valve 
from  the  container  to  your  absorption  system 
and  begin  to  operate.  The  liquid  cannot  evapo- 
rate in  the  containers,  without  the  application  of 
heat,  as  fast  as  the  gas  is  absorbed  in  your  system, 
and  thus  the  leak  quickly  stops. 

As  to  the  properties  of  chlorine,  it  is  non-in- 
flammable, and  not  poisonous,  in  the  sense  that 
carbon  monoxide  or  phosgene  for  instance  is  pois- 
onous. We  can  therefore  eliminate  Nos.  1  and  2, 
and  confine  ourselves  to  No.  3. 

The  immediate  result  of  inhaling  a  large  quan- 
tity of  chlorine  gas  is  the  inflammation  of  the 
tissues  lining  the  throat  with  resultingr  cough- 
ing and  nausea.  While  it  is  highly  irritating  and 
extremely  uncomfortable,  it  is  never  fatal — un- 
less the  subject  remains  for  a  considerable  period 
in  an  atmosphere  of  highly  concentrated  gas. 

Should  a  person  be  affected  by  chlorine  gas  we 
recommend  the  following  treatment:  Remove  at 
once  to  the  open  air  and  away  from  all  gas  fumes. 
Place  the  patient  flat  on  his  back  with  head 
slightly  elevated,  and  give  a  half  teaspoonful  of 
essence  of  peppermint,  or  a  moderate  dose  of 
bromo  seltzer  or  whiskey.  This  will  relieve  the 
tendency  to  cough  and  soothe  the  inflamed  mem- 
branes, allowing  the  passage  of  air  and  promoting 
the  action  of  the  respiratory  organs.  The  per- 
son affected  should  himself  resist  as  much  as 
possible  the  impulse  to  cough.  A  mustard  plaster 
on  the  chest  will  give  prompt  relief.  While  there 
are  never  any  serious  after-effects,  a  physician 
should  always  be  called. 

As  this  discussion  is  before  the  Pulp  and  Paper 
Section,  we  can  safely  assume  that  we  are  prepar- 
ing to  store  a  considerable  quantity  of  chlorine. 
First  let  us  discuss  storage  in  either  cylinders  or 
ton  drums. 

The  storage  space  should  be  selected  with  an 
eye  to  easy  unloading  and  transfer  to  the  aborp- 
tion  room.  Either  of  the  smaller  cylinders  may 
be  readily  unloaded  from  a  car  and  rolled  over  a 
floor  by  one  man,  but  if  possible,  overhead  trol- 
leys should  be  installed  for  carrying  thern.  They 
are  suspended  from  the  trolley  by  a  chain  block 
and  grasped  by  a  pair  of  tongs  made  especially  for 
this  purpose.  Cylinders  are  usually  handled  and 
stored  in  an  upright  position.  Ton  drums  are 
shipped  in  gondola  cars,  each  drum  resting  in  a 
cradle.  In  unloading  them  it  is  therefore  neces- 
sary to  lift  the  drum  clear  of  the  car  by  means  of 
a  chain  block  and  crane  or  similar  device,  after 
which  it  may  be  conveyed  to  the  absorption  room 
by  either  rolling  over  a  level  floor  or  track,  or 
carried  by  an  overhead  trolley  or  industrial  car. 
Ton  drums  are  always  used  and  stored  in  a  hori- 
zontal position.    The  storage  had  best  be  under  a 
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roof  but  without  sides  on  a  concrete  floor  above 
any  possible  flood  line.  It  would  hardly  seem 
necessary  to  enclose  the  storage  space  to  pro- 
tect against  unauthorized  handling  of  the  cyl- 
inders. 

The  large  user  will  wish  to  receive  this  material 
in  the  30,000-lb.  container,  which  is  permanently 
fastened  to  a  standard  freight  car  and  thus  be- 
comes a  tank  car,  and  so  freight  is  paid  only  on 
the  contents.  This  means  a  very  large  saving  in 
the  delivered  cost  of  the  bleaching  material.  Thus 
far  the  major  portion  of  the  material  moved  in 
tank  cars  has  been  delivered  from  the  car  directly 
into  the  absorption  system,  the  cars  in  many  cases 
being  emptied  in  from  four  to  six  days.  Here 
again  is  a  marked  reduction  in  cost  due  to  elim- 
ination of  handling  charges. 

Mills  using  liquid  chlorine,  who  can  take  tank 
car  deliveries,  should  face  the  storage  problem. 
There  are  two  methods  open.  First,  the  filling  of 
the  2,000-lb.  container  or  the  so-called  ton  drum, 
or  fixed  tanks  large  enough  to  take  one  tank  car 
only.  Both  methods  are  now  being  installed  for 
the  purpose  of  getting  comparative  data. 

In  our  opinion,  the  local  conditions  affect  this 
problem  so  that  a  detailed  discussion  of  the  best 
method  of  storage  is  useless — at  least  at  the  pres- 
ent state  of  the  art.  The  problem  is,  however, 
one  which  can  readily  be  worked  out  for  any  par- 
ticular case. 


Highway  Work  In  Minnesota 

The  state  highway  commissioner  of  Minnesota, 
Charles  M.  Babcock,  has  recently  issued  a  state- 
ment concerning  the  possibility  of  giving  em- 
ployment to  labor  on  the  highways  during  the 
winter.  He  estimated  that  more  than  10,000  men 
and  hundreds  of  teams  could  earn  upwards  of 
$7,500,000  in  wages  on  Minnesota  highways  this 
winter.  He  finds  that  labor  this  year  has  been 
receiving  more  than  65  per  cent  of  the  amount 
paid  to  contractors  and  that  winter  work  will 
give  labor  a  still  higher  percentage  because  of  the 
relatively  larger  amount  of  graveling  and  distri- 
bution of  materials  that  would  be  done.  About 
10,150  men  were  employed  this  season  on  the 
trunk  routes,  of  which  6,300  were  still  at  work  at 
the  end  of  September,  but  practically  all  of  them 
would  lose  their  jobs  about  November  1  unless 
arrangement  is  made  for  continuing  the  work 
throughout  the  winter. 

During  this  season  there  has  been  spent  on  the 
trunk  highways  $4,758,026  for  grading,  $1,605,122 
for  gravel  surfacing  and  about  $6,500,000  for  other 
work. 

Six  hundred  and  eighty  miles  of  grading  this 
year  bring  the  total  miles  of  trunk  routes  graded 
to  2,179;  215  miles  have  been  paved,  103  of  them 
during  the  present  season  and  428  miles  of  gravel- 
ing this  season  bring  the  total  gravel  surface  to 
1,809.  In  addition,  the  maintenance  department 
this  season  regraveled  462  miles  and  reshaped  713 
miles.  The  program  for  the  season  is  more  than 
two-thirds  finished. 


October  22,  1921 


PUBLIC     WORKS 


32S 


Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  wiU  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  pubHcation  also;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Building  Bridge  Piers  on 
Rock  in  Shallow  Water 


Short  span  bridges  often  need  to  have  their 
concrete  abutments  or  intermediate  piers  carried 
down  to  footings  on  rock  bottom  in  shallow  water 
or  under  a  few  feet  of  earth  close  to  the  river, 
where  the  ground  is  saturated  and  water  flows 
freely  below  the  river  level. 

In  such  cases  the  contractor  is  sometimes  un- 
duly discouraged  because  he  is  not  familiar  with 
work  below  water  level  and  ordinary  excava- 
tion and  sheeting  will  not  keep  the  site  of  the 
pier  dry.  If  the  bottom  is  very  irregular  or  the 
current  swift,  the  work  may  prove  difficult  and 
expensive,  but  under  ordinary  conditions  of  still 
water  not  more  than  3  or  4  feet  deep  and  hav- 
ing a  smooth  regular  bottom,  the  footings  can 
generally  be  put  in  satisfactorily  without  ex- 
cessive costs  or  delay. 

EARTH    COFFERDAMS 

If  the  contractor  has  work  on  the  same  job 
or  near  by  involving  drainage  or  other  excavation 
that  produces  waste  spoil,  almost  any  kind  of 
material  excepting  large  stones  and  boulders  can 
be  used  to  form  the  cofferdam  enclosing  the  foot- 
ings. 

In  rare  cases  where  local  conditions  and  topog- 
raphy are  favorable  it  may  be  possible  to  make 
a  cut  off,  or  by-pass  the  water  around  the  site 
by  building  dams  across  the  channel  above  and 
below  the  bridge  location  and  turning  the  flow  of 
the  stream  through  a  new  channel  cut  for  this 
purpose  or  through  a  pipe  or  flume  discharging 
into  the  old  bed  below  the  lower  dam. 

If  there  is  a  falls  or  rapids  in  the  river  just 
below  the  bridge  site  it  may  obviate  the  necessity 
for  the  lower  dam  and  might  even  provide  suffi- 
cient head  to  make  it  possible  to  syphon  a  very 
small  flow  through  a  pipe  laid  on  the  surface  of 
the  ground  and  thus  greatly  reduce  the  cost  of 
the  by-pass  if  the  pipe,  which  may  be  of  very 
light  construction,  is  conveniently  available  from 
stock  or  from  local  sources  or  can  be  temporarily 
borrowed  from  permanent  construction. 

Operations  should  be  arranged  if  possible  to 
be  carried  on  at  the  time  of  minimum  stream  flow 
when  the  bed  of  the  river  may  be  naturally  almost 
dry  and  the  trickle  of  water,  that  would  then 
accumulate  considerable  volume  if  backed  up  by 


the  dam,   may  be  carried  in  an   ordinary  water 
pipe. 

Almost  any  earth,  rock  or  gravel  may  be  used 
to  give  stability  to  the  cofferdam,  but  unless  it 
contains  a  suitable  amount  of  fine  compactible 
material  it  will  not  be  watertight,  but  it  may  be 
placed  on  the  upstream  side  with  a  comparatively 
thin  layer  of  small  stones  and  gravel,  filling  the 
mterstices  of  coarser  stone  and  covered  in  turn 
with  mixed  sand  and  fine  gravel,  sand,  earth  or 
preferably  clay,  which  will  generally  make  the 
dam  reasonably  tight. 

If  there  are  leaks  under  the  dam  or  through 
the  fissues  in  the  rock  bottom  that  produce  a 
considerable  flow  into  the  enclosed  space,  it  may 
be  possible  to  excavate  a  rough  channel  to  carry 
It  to  a  sump,  where  a  steam  or  gasoline  pump 
can  be  installed  that  will  handle  a  considerable 
volume  of  water  cheaply. 

.STOP   LEAKS    AND    PUMPING 

Careful  examination  may  disclose  the  location 
of  the  most  important  leaks,  and  sand,  clay  and 
even  hay,  straw  or  manure  may  be  forced  into^ 
them  and  sometimes  be  successful  in  closing 
them.  It  may  also  be  possible  to  cover  the  par- 
ticularly bad  portions  of  the  bottom  with  canvas 
held  down  by  a  mass  of  earth  or  clay  dumped 
over  it. 

For  very  shallow  water  with  a  smooth,  flat 
bottom  a  dam  can  often  be  made  with  empty 
cement  bags,  three-fourths  filled  with  sand  and 
piled  up  carefully  to  form  an  enclosing  wall. 
This  will  stop  the  free  flow  of  the  water  and  will' 
conform  closely  to  the  surface  of  the  bottom  and 
when  reinforced  by  clay  on  the  outer  face  may 
make  a  sufficiently  tight  dam,  easily  built  and 
shifted,  that  does  not  occupy  so  much  space  or  re- 
quire so  much  material  as  a  dam  of  loose  earth. 

If  the  current  is  swift  enough  to  scour  away 
an  earth  dam,  boxes  or  cribs  of  convenient  size 
made  of  any  available  timber,  or  boards,  no  mat- 
ter how  poor,  that  will  hold  together  can  be 
arranged  close  together  enclosing  the  pier,  bal- 
asted  with  stone,  sunk  to  position  and  filled' with 
earth  and  clay  and  more  earth  and  clay  if  neces- 
sary dumped  around  the  outside. 

If  serious  leaks  occur  all  over  the  enclosed  area, 
the  latter  may  be  subdivided  into  one  or  more' 
smaller  areas  by  successive  dams  or  partitions 
built  across  the  main  cofferdam,  leaving  small 
portions  of  space  in  which  the  leakage  is  much 
diminished  and  may  be  pumped  out,  one  at  a 
time,  and  the  footing  placed  in  them,  sealing  the 
leaking  bottom  and  providing  a  base   to  which 
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the  watertight  forms  can  be  attached  successively, 
eventually  extending  over  the  full  area  of  the 
completed  foundation. 

ENCLOSING    AND   VENTING   LEAKS 

If  large  definite  leaks  are  discovered  inside 
the  cofferdam  and  cannot  be  stopped,  a  dam  can 
sometimes  be  built  around  them,  enclosing  them 
and  enabling  the  rest  of  the  area  to  be  unwatered 
and  the  footing  laid,  enclosing  the  leaks  in  the 
well,  which  can,  if  necessary,  be  eventually  closed 
under  pressure.  For  small  leaks  vertical  steel 
vent  pipes  may  be  inserted  in  the  hole  in  the 
bottom  of  the  river,  preventing  the  accumulation 
of  water  pressure  and  being  held  in  position  by 
concrete  deposited  around  and  protecting  them 
until  it  has  set  and  has  sufficient  strength  and 
weight  to  resist  the  upward  pressure.  The  foot- 
ing may  then  be  completed  with  the  vent  pipe 
passing  through  it  and  eventually  the  latter  can 
be  filled  or  closed  under  pressure  and  cut  off 
flush  with  the  top  of  the  concrete,  thus  remaining 
permanently  in  position  without  injury  to  the 
structure. 

SUBMERGED  FORMS 

The  forms  for  the  piers  may  be  made  with 
watertight  panels  of  heavy  boards  bolted  to- 
gether through  outside  vertical  corner  posts. 
The  lower  edges  of  the  vertical  walls  may  be 
cut  to  conform  as  closely  as  possible  with  the 
rock  surface.  The  complete  form,  a  little  higher 
than  the  depth  of  the  water,  should  be  built  on 
land,  assembled  complete,  floated  or  derricked 
to  position,  centered  and  sunk  with  ballast  and 
the  bottom  sealed  or  partly  sealed  with  clay 
dumped  around  the  outside  or  with  a  canvas  apron 
attached  to  the  lower  edge,  extending  over  the 
surface  of  the  rock  and  covered  with  clay  or 
earth. 

CONCRETING   UNDER   WATER 

If  this  does  not  permit  the  water  to  be  entirely 
pumped  out,  it  will  probably  enable  it  to  be 
brought  down  considerably  below  the  level  of 
the  water  outside,  reducing  the  depth  so  much 
that  the  men  can  work  in  it  to  clean  and  dress 
the  rock  surface  if  necessary,  and  to  place  con- 
crete. 

It  must  be  remembered  that  good  concrete 
properly  handled  may  be  placed  in  the  water  with- 
out injury  so  that  a  few  inches  of  water  in  the 
bottom  of  the  form  is  not  a  serious  matter  if  the 
work  is  promptly  and  correctly  handled. 

Concrete  should  never  be  deposited  loose  in 
flowing  water,  but  may  be  carefully  dumped  in 
shallow  still  water.  It  is  better,  however,  to  de- 
posit it  carefully  with  a  bottom  dumping  bucket 
or  through  a  trough  or  tube  resting  on  the  bot- 
tom that  protects  it  from  the  water  until  it  is  in 
position.  Concrete  in  heavy  paper  or  burlap  bags 
may  be  lowered  to  the  bottom  of  shallow  slowly 
running  water  and  the  bags  opened  by  hand  after 
they  have  reached  the  bottom  and  they  are  then 
withdrawn,  leaving  the  concrete  deposited  in 
position. 


SEALING   THE   BOTTOM 

If  the  piers  are  large  and  the  bottom  is  satis- 
factory in  its  natural  condition  or  can  be  made 
so  by  scraping,  dragging,  etc.,  under  water,  the 
pier  may  be  built  with  a  permanent  or  detachable 
form  carefully  secured  in  position  without  any 
attempt  at  first  to  remove  the  water  from  the 
interior. 

The  form,  which  can  be  built  on  the  shore, 
should  be  made  watertight  with  gaskets,  packing 
or  caulking,  and  after  it  is  in  position  concrete, 
to  a  depth  of  a  foot  or  more,  should  be  deposited 
under  water  covering  the  entire  bottom,  and  when 
it  is  set  forming  a  shield  to  exclude  the  water 
from  the  leaks  under  the  edges  and  through  the 
rock  bottom.  The  depth  of  this  concrete  must 
be  calculated  great  enough  so  that  the  mass  of 
concrete  will  be  heavy  enough  to  resist  the  up- 
ward pressure  at  the  bottom,  else  it  may  be 
floated  up  and  broken  when  the  form  or  coffer- 
dam is  pumped  out  above  it.  A  thickness  of 
concrete  a  little  more  than  one-third  of  the  dis- 
tance from  the  top  to  the  waterlevel  outside  will 
suffice  for  this  purpose,  and  after  it  has  set  the 
form  may  be  pumped  out  and  the  remainder  of 
the  concrete  placed  in  the  dry  provided  the  form 
has  been  made  strong  enough  and  is  sufficiently 
well  braced  by  the  interior  pieces  to  resist  the 
outer  pressure,  which  will  be  heavy  in  proportion 
to  the  depth  of  the  water. 

TREMIE  CONCRETING 

If  satisfactory  provision  is  made  for  depositing 
the  concrete  under  water  it  will  be  unnecessary 
to  make  a  form  watertight  or  brace  it  heavily, 
and  all  of  the  submerged  concrete  may  be  placed 
by  means  of  a  bottom-dump  bucket  or  a  Tremie. 
This  consists  of  a  moveable  steel  or  wooden  tube 
not  less  than  six  inches  in  diameter,  terminating 
at  the  top  in  a  hopper.  Provision  must  be  made 
for  steadily  moving  it  longitudinally  and  trans- 
versely so  as  cover  the  entire  area,  and  to  raise 
and  lower  it  by  a  tackle,  derrick,  or  some  other 
convenient  method. 

The  bottom  should  be  temporarily  enclosed  by 
an  easily  removable  board  or  some  other  device, 
the  tube  filled  with  concrete  and  lowered  until 
it  rests  on  the  bottom.  When  all  is  in  readi- 
ness the  bottom  of  the  tube  should  be  opened 
and  the  tube  raised  a  few  inches  allowing  the 
concrete  to  flow  out  of  the  bottom,  where  it  will 
soon  form  a  heap,  sealing  the  tube  so  that 
the  flow  will  cease  if  the  tube  remains  station- 
ary. Provision  must  be  made  to  supply  fresh 
concrete  to  the  hopper  continually  and  the  tube 
should  be  slowly  moved  back  and  forth  across 
the  form  and  from  end  to  end,  great  care  being 
taken  to  always  have  it  filled  and  the  hopper  half 
filled  with  concrete  to  insure  a  steady  continu- 
ous flow  that  prevents  water  from  entering  the 
tube  and  washing  the  concrete  away.  If  this 
is  carefully  done,  the  concrete  deposited  under 
water  should  be  as  good  as  that  laid  in  the  open 
air.  The  work  of  the  tremie  must  be  carried  on 
continuously  day  and  night  until  the  full  mass  of 
concrete  is  carried  up  above  water  level.  If  at 
any  time  it  ceases,  the  tremie  should  be  imme- 
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diately  withdrawn  and  the  bottom  closed,  con- 
crete filled  in  and  the  original  operations  re- 
sumed, otherwise  there  is  likely  to  be  a  poor 
batch  of  concrete  deposited  when  the  first  part 
of  it  is  dumped  into  the  tube  full  of  water.  For 
tremie  work  the  concrete  should  be  thoroughly 
mixed  and  should  be  rich  and  as  dry  as  possible. 
If  submerged  concrete  is  allowed  to  stand  a  few 
hours  the  top  will  become  covered  with  "lai- 
tance,"  a  thick  slimy  substance  that  must  be 
scraped  or  washed  away  before  more  concrete 
is  deposited,  else  it  will  make  a  bad  weak  place 
and  prevent  the  set  and  bonding  of  the  concrete 
placed  against  it. 


Per  Capita  Use  of  Elec- 
tricity, Gas  and  Water 


General  averages  of  such  use  classified  by 

size  of  city  and  geographical  location,  with 

maximums  to  be  provided  for  in  capacity 

of  plant. 


We  desire  to  obtain  statistics  upon  the  K.  W.  hrs.,  the 
gallons  of  water,  the  gallons  of  sewage,  the  cubic  feet  of 
illuminating  gas,  used  by  1000  inhabitants  and  to  obtain 
data  regarding  the  load  characteristics.  I  am  asking  if  you 
know  of  any  mimicipalities,  engineering  schools,  associations 
or  publications  that  have  considered  these  problems.  Any 
reference  or  data  that  you  can  send  us  will  be  greatly  ap- 
preciated. 


In  answering  the  above  question,  we  called 
attention  to  the  abundance  of  figures  available 
in  reports  of  cities,  commissions  and  committees 
of  technical  societies,  which  we  endeavored  to 
summarize  as  follows : 

ELECTRIC  CONSUMPTION 

Taking  up  first  the  matter  of  electricity,  the 
total  amount  consumed  per  capita  per  year  for 
light,  grouping  all  of  the  cities  of  the  country  in 
accordance  with  their  population,  varied  from  44 
k.  w.  h.  for  communities  of  under  1,000  to  105 
k.  w.  h.  for  communities  of  500,000  and  over.  In 
a  general  way  the  per  capita  use  of  electricity 
increases  with  the  size  of  the  community.  Cur- 
rent used  for  power  varied  from  an  average  of 
95  k.  w.  h.  for  communities  of  between  2,000  and 
5,000  to  269  for  communities  of  between  50,000 
and  100,000;  the  amount  of  power  consumed  not 
varying  directly  as  the  population,  and  averaging 
200  k.  w.  h.  per  capita  for  the  entire  country.  The 
above  figures  are  those  given  by  the  Bureau  of 
the  Census  and  applied  to  the  year  1917,  the 
latest  yet  given  out  by  the  Census  Bureau. 

Analyzing  the  same  figures  by  states  instead 
of  by  population  groups,  we  find  the  consumption 
for  light  varying  from  37  per  capita  in  Virginia 
to  a  maximum  of  152  in  California;  the  average 
for  the  entire  country  being  81.  The  consump- 
tion for  power  varied  from  a  minimum  of  24  in 
Arkansas  to  a  maximum  of  3,522  per  capita  in 
Montana. 


It  is  seen  from  the  above  that  the  amount  of 
current  consumed  varies  largely  with  the  size 
and  geographical  location  of  the  community  m 
question.  Two  hundred  and  fifty-four  stations  in 
Minnesota  in  1917  showed  an  average  per  capita 
consumption  of  102  k.  w.  h.  for  light  and  181  for 
power.  In  each  case  the  figures  given  are  based 
upon  the  population  actually  served  with  electric 
current  and  not  upon  the  total  population  of  the 
state. 

As  to  the  capacity  of  the  plant,  we  find  that 
the  kilowatt  capacity  of  the  dynamos  operated 
averages  about  one  kilowatt  for  each  2,500  k. 
w.  h.  sold  during  the  year.  This  varies  quite 
widely,  however,  from  2,000  or  a  little  under  to 
more  than  5,000,  the  ratio  in  Montana  being 
about  5,300  k.  w.  h.  per  kilowatt  capacity,  this 
being  the  average  of  60  stations.  The  excess 
capacity  is,  of  course,  to  provide  for  peak  loads, 
stand-by  apparatus  and  increase  in  business. 

Probably  the  most  detailed  information  to  be 
found  concerning  both  electricity  and  gas  con- 
sumed and  manufactured  is  that  collected  by  the 
Board  of  Gas  and  Electric  Light  Commissioners 
of  Massachusetts  and  published  annually.  From 
their  report  for  the  year  1919,  the  latest  yet  avail- 
able, we  quote  a  few  figures,  one  concerning  the 
largest  plant,  the  Edison  in  Boston  and  the  other 
concerning  one  of  the  smallest,  that  at  Charle- 
mont.  The  Edison  company  had  96,885  customers 
using  incandescent  lights  only,  272  using  both  arc 
and  incandescent,  1,239  using  power  only  and  13,- 
163  using  both  light  and  power,  a  total  of  111,569. 
The  total  lighting  load  was  152,007  kw.  and  the 
total  power  load  was  226,325,  a  total  of  379,332. 
In  Charlemont  there  were  41  customers,  the  total 
lighting  load  was  30.5  kw.  and  there  was  no 
power  load.  The  variations  between  these  two  is 
considerable,  the  total  load  being  about  3.4  kw. 
per  customer  in  the  Edison  Boston  plant  and 
about  0.74  kw.  in  Charlemont.  The  maximum 
station  load  in  the  large  plant  was  95,774,  falling 
to  25,000  on  the  day  of  least  output.  No  records 
of  this  kind  are  available  for  the  Charlemont 
plant.  In  general,  however,  the  maxmnim  varies 
from  l-j/2  to  3  times  that  of  the  day  of  least  out- 
put. 

GAS  CONSUMPTION 

Taking  up  next  the  matter  of  gas,  we  find  that 
in  all  the  Massachusetts  cities  averaged  together 
the  consumption  of  gas  during  the  year  averaged 
20,335  feet  per  consumer,  varying  from  a  min- 
imum of  5,820  in  Oak  Bluffs  with  a  population  of 
1,245  to  a  maximum  of  36,474  in  Newton  with  a 
population  of  43,114  although  Boston  was  not  far 
behind  with  an  average  of  32,325.  In  the  small 
town  of  Oak  Bluffs  the  amount  of  gas  sold  by 
meter  during  the  year  was  1,164,000  while  none 
was  sold  for  public  lamps.  In  Boston  the  amount 
sold  by  meter  was  5,794,772,301,  while  123,203,871 
was  sold  for  lamps.  In  Boston  3.37%  was  unac- 
counted for,  while  in  Oak  Bluffs  25.57%  of  the  gas 
was  unaccounted  for.  The  daily  capacity  of  the 
works  in  Boston  was  42,300,000  feet  and  the 
greatest  daily  output  was  22,639,000  and  the  least 
output  10,602,000.    In  Oak  Bluffs  the  capacity  of 
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the  works  was  150,000,  the  greatest  output  was 
28,000  and  the  least  output  11,000. 

WATER  CONSUMPTION 

In  the  matter  of  water  the  figures  vary  nearly  a; 
widely,  running  from  a  minimum  of  about  30 
gallons  per  capita  to  a  maximum  of  more  than 
200.  With  leakage  from  mains  and  waste  by  con- 
sumers reduced  to  a  minimum,  and  estimating  the 
consumption  on  the  number  of  consumers  rather 
than  on  the  total  population,  the  great  majority 
of  places  will  not  require  more  than  from  40  to 
70  gallons  per  capita ;  except  that  where  there  is 
a  relatively  large  amount  of  water  used  by  manu- 
facturing and  other  industries,  the  consumption 
may  be  increased  by  as  much  as  100  gallons  per 
capita  for  these  purposes  alone. 

The  consumption  of  water  varies  somewhat 
with  the  seasons,  but  not  quite  so  much  as  that 
of  electricity  and  gas  when  used  for  lighting.  The 
maximum  daily  consumption  of  water  will  ordi- 
narily run  about  50  per  cent  above  the  yearly 
average,  although  it  may  reach  100  per  cent.  The 
hourly  maximum  will  probably  reach  200  and  pos- 
sibly 250  per  cent  of  the  average  for  the  year.  The 
distribution  system,  of  course,  should  provide  for 
the  maximum  hourly  rate,  but  the  pumping  sta- 
tion, if  there  is  one,  need  not  provide  for  this  if 
there  are  reservoirs  of  sufficient  capacity.  The 
plant,  however,  should,  as  in  the  case  of  an  elec- 
tric light  plant,  have  reserve  units  to  be  put  into 
service  in  case  of  a  breakdown  and  should  have 
ample  provision  for  growth  in  consumption  for 
several  years  in  the  future. 

AMOUNT    OF    SEWAGE 

The  amount  of  sewage  from  buildings  is  ordi- 
narily assumed  to  be  the  same  as  the  amount  of 
water  entering  the  same  buildings.  However, 
some  water  used  for  sprinkling  lawns,  etc.,  does 
not  reach  the  sewers,  and  on  the  other  hand  some 
manufacturing  plants  having  their  own  water  sup- 
ply may  discharge  this  into  the  sewer.  The 
amount  of  each  of  these  must  be  judged  from 
local  conditions. 

These  various  subjects  will  be  found  discussed 
at  length  in  text  books  dealing  with  these  matters, 
in  papers  before  the  different  electric,  water  works 
and  engineering  societies,  in  technical  papers,  in 
reports  of  municipal  plants,  etc. 


National  Contractors 
Drive  for  Construction 


Meetings  of  representative  citizens  and  gen- 
eral contractors  have  been  arranged  in  the  prin- 
cipal cities  of  the  country  to  discuss  ways  and 
means  of  getting  public  construction  under  way. 
W.  O.  Winston  of  Minneapolis,  president  of  the 
Associated  General  Contractors  of  America,  W. 
A.  Rogers  of  Chicago,  F.  L.  Cranford  and  D.  A. 
Garber  of  New  York,  together  with  G.  W.  Buch- 
holz,  secretary,  and  E.  J.  Harding,  assistant  sec- 


retary of  the  Associated  General  Contractors  of 
America,  will  address  the  meetings  in  behalf  of 
an  aggresive  program,  both  national  and  local,  to 
start  construction. 

That  this  construction  program  cannot  be  got- 
ten under  way  without  the  organized  effort  of 
community  and  construction  interests,  will  be 
the  message  carried  by  these  leaders.  While  the 
construction  of  homes,  schools,  buildings,  high- 
ways, streets,  railroads,  public  works  and  repairs 
of  all  kinds,  reclamation  projects  and  hydro-elec- 
tric development,  as  urged  by  the  National  Con- 
ference on'  Unemployment,  will  undoubtedly  di- 
rectly set  to  work  a  million  men  who  will  in  turn 
give  work  to  millions  more,  there  is  needed  first 
a  thorough-going  analysis  of  present  construction 
costs  in  every  city,  including  costs  of  finance,  in- 
surance and  bonds,  materials,  labor,  transporta- 
tion and  management.  Moreover,  there  must  be 
adequate  provision  for  settling  questions  in  dis- 
pute without  the  great  loss  of  time  caused  by 
strikes  and  lockouts;  and  there  must  be  sincere 
co-operation  between  organizations  representing 
every  element  of  the  construction  industry. 

To  start  this  work,  central  committees  of  gen- 
eral contractors  in  each  of  the  cities  will  be  ap- 
pointed as  nuclei  of  a  permanent  organization. 
The  work  now  being  done  by  similar  organiza- 
tions affiliated  with  the  Associated  General  Con- 
tractors of  America  in  other  cities  will  be  out- 
lined, as  illustrative  of  what  might  be  accomp- 
lished. Under  the  direction  of  General  R.  C.  Mar- 
shall, Jr.,  formerly  chief  of  the  construction  di- 
vision of  the  War  Department  and  chairman  of 
the  construction  committee  of  the  President's  Un- 
employment Conference,  this  work  has  already 
been  organized  in  from  twenty-five  to  thirty  cities, 
covering  in  some  instances  entire  states.  From 
headquarters  in  Washington,  General  Marshall, 
as  general  manager  of  the  Associated  General 
Contractors  of  America,  is  already  working 
through  national  committees  of  general  contrac- 
tors on  labor,  materials,  methods,  contracts,  in- 
surance and  bonds,  transportation,  codes,  legis- 
lation, information  and  statistics  to  bring  about 
conditions  which  will  make  possible  the  carrying 
out  of  the  construction  program  outlined  by  the 
President's  Conference. 

The  organization  of  local  conference  boards 
representing  architects,  engineers,  contractors 
and  labor  to  handle  local  jurisdictional  disputes 
and  other  local  construction  problems  will  be 
recommended.  Local  committees  will  be  urged 
to  secure  the  fall  letting  of  public  work  and 
highway  contracts.  Other  committees  to  secure 
adequate  legislation  for  highway  and  water-power 
development  will  be  recommended.  Investiga- 
tions in  better  methods  of  accounting  and  esti- 
mating and  improved  contract  forms  will  be  sug- 
gested. Close  co-operation  with  national  head- 
quarters in  the  entire  campaign  will  be  assured 
through  monthly,  weekly  and  special  bulletins 
and  reports. 
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Recent  Legal  Decisions 


ACQUISITION   OF  WATER  SYSTEM    BY    MUNICIPALITY- 
TIME    OF    VALUATION 

The  California  Railroad  Commission,  in  fixing 
the  amount  of  just  compensation  to  be  paid  by  the- 
city  of  Auburn  for  the  water  system,  owned  by 
Pacific  G.as  &  Electric  Company,  supplying  con- 
sumers in  the  city,  holds  that  a  valuation  of  the 
property  made  for  condemnation  purposes  should 
be  made  as  of  the  date  of  the  filing  of  the  original 
application  therefor  with  the  commission. 


RATES  FOR   PRIVATE  FIRE  PROTECTION   SERVICE 

The  Indiana  Public  Service  Commission  has 
frequently  held  that  a  flat  rate  equal  to  the  month- 
ly minimum  charge  for  service  connections  of  the 
same  size  is  a  reasonable  rate  for  private  fire 
protection  service.  The  chief  element  of  cost  in 
furnishing  private  fire  protection  service  is  not 
the  amount  of  water  which  flows  through  the 
connection,  but  the  readiness  to  provide  neces- 
sary fire  pressure  when  required.  The  demand 
which  this  fire  pressure  will  make  upon  the  plant 
of  the  water  company  varies  with  the  diameter 
of  the  required  service  connection. 


RATES    FOR    PUBLIC    FIRE    PROTECTION    SERVICE 

The  Maine  Public  Utilities  Commission  has 
several  times  held  that  the  price  per  hydrant  for 
fire  service  is  not  the  true  measure  of  the  value 
of  the  entire  service,  but  that  the  gross  revenue 
needed  and  the  area  and  value  of  the  property 
protected  are  necessarily  to  be  carefully  consid- 
ered. The  amount  which  must  ordinarily  be  paid 
for  public  fire  protection  is  about  32  per  cent  of 
the  gross  revenue  needed. 


V/ATER  COMPANY  CANNOT  SHUT  OFF  HYDRANT  SERV- 
ICE FOR  NONPAYMENT 

The  Missouri  Public  .Service  Commission  holds, 
in  proceedings  by  Webb  City  and  City  of  Car- 
terville  to  compel  the  Missouri  Public  Utilities 
Company  to  furnish  fire  hydrant  service  that,  al- 
though the  cities  may  owe  the  company  large 
sums  of  money,  the  company  has  not  the  right 
to  cut  off  fire  hydrant  service  as  it  would  the 
ordinary  service  of  a  private  consumer,  for  non- 
payment of  bills,  the  cities  being  governmental 
corporations,  and  limited  in  their  powers  to  raise 
money  by  constitutional  provisions.  On  the  other 
hand,  when  the  amount  of  indebtedness  incurred 
by  each  of  them  is  finally  determined,  they  can- 
not escape  payment. 


BOARD    OF    EDUCATION    NOT    COMPETENT    SIGNER    OF 
PAVING    PETITION 

The  Kansas  Supreme  Court  holds,  Dunsworth 
V.  City  of  Hutchinson,  199  Pac.  89,  that,  under 
a  statute  requiring  a  petition  for  the  paving  of  a 
street  to  be  signed  by  the  resident  owners  of  one- 
half  the  property  fronting  on  it,  the  board  of 
education,  whose  jurisdiction  covers  the  city  and 
certain  attached  territory,  is  not  made  a  compe- 
tent signer  bv  virtue  of  one  of  its  school  sites 
abutting  thereon. 


CONTRACTS    OF     MANAGER    OF    MUNICIPAL     LIGHTING 
PLANT    UNDER    MASSACHUSETTS    STATUTE 

The  Circuit  Court  of  Appeals,  First  Circuit, 
holds,  Rockhill  Iron  &  Coal  Co.  v.  City  of  Taun- 
ton, 273  Fed.  96,  reversing  261  Fed.  234,  that  un- 
der Acts  of  Massachusetts,  1905,  c.  410,  par.  3, 
authorizing  the  mayor  of  a  city  to  appoint  a  man- 
ager of  municipal  lighting,  who  shall,  under  the 
direction  and  control  of  the  mayor,  have  full 
charge  of  the  operation  and  management  of  the 
plant,  and  of  the  purchase  of  supplies,  a  manager 
appointed  for  a  fixed  term  can,  in  the  absence  of 
any  regulations  by  the  mayor  to  the  contrary, 
make  a  contract  for  the  purchase  of  coal  required 
for  the  plant  for  a  period  extending  beyond  the 
term  of  the  manager's  appointment,  which  is 
binding  upon  the  city  after  the  expiration  of  such 
term. 


CONTRACT     FOR     PURCHASE     OF     FIRE     APPARATUS- 
LUMP    BID    INVALID    WHERE    SEPARATE    BIDS 
CALLED   FOR 

The  New  Jersey  Supreme  Court  holds.  Pew  v. 
Commissioners  of  Fire  Dist.  No.  1,  114,  Atl.  151, 
that  an  award  by  a  public  body  of  a  contract  for 
the  doing  of  work  or  the  purchase  of  supplies, 
made  after  advertisement  and  competitive  bid- 
ding, must  be  according  to  the  terms  advertised 
to  prospective  bidders,  so  that  all  may  be  on  the 
same  footing.  An  advertisement  for  competitive 
bids  to  furnish  a  fire  engine  called  for  a  truck  with 
a  pumping  system  and  body  to  carry  1,250  feet 
of  hose,  "each  part  proposed  to  be  furnished  to 
be  separately  specified  by  the  bidder  and  sepa- 
rately priced."  Applying  the  above  rule,  it  is  held 
that  the  contract  could  not  be  awarded  on  a  lump 
bid  for  the  entire  apparatus. 


VALIDITY   OF   A   SEWER   TAX    BILL 

In  a  suit  to  cancel  and  set  aside  a  tax  bill  for 
the  construction  of  a  sewer  in  the  city  of  St.  Louis, 
the  Missouri  Supreme  Court,  St.  Louis  Malleable 
Co.  V.  George  G.  Prendergast  Const.  Co.,  231  S. 
\V.  989,  decided  the  following  points:  The  tax 
bill  was  prima  facie  evidence  of  its  validity.  No 
notice  to  property  owners  of  the  establishment  of 
a  taxing  sewer  district  is  necessary,  as  decided 
by  the  Missouri  Supreme  Court  and  the  Supreme 
Court  of  the  United  States  (Embree  v.  Kansas 
City  Road  Dist.,  240  U.  S.  242).  The  Missouri 
court  has  repeatedly  held  that  the  action  of  the 
municipal  authorities  in  the  establishment  of  a 
sewer  district  is  conclusive  in  the  absence  of  fraud, 
and  not  subject  to  review  by  the  courts.  No  evi- 
dence of  fraud  was  shown,  much  less  any  evidence 
connecting  the  contractor  with  fraud.  A  com- 
plaint of  fraud  comes  too  late  after  the  work  is 
completed.  The  municipal  authorities  of  the  city 
of  St.  Louis  are  the  sole  judges  of  the  dimensions 
of  contemplated  sewers.  Silent  acquiescence  with 
knowledge  of  the  improvement,  especially  when 
accompanied  by  acceptance  of  its  benefits,  estops 
the  property  owner  from  denying  validity  of  the 
tax  bill. 
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Oct.  24-28  —  AilERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMBNT'i 
Annual  convention.  Southern  Hotel. 
Baltlimre.  Md.  Secretary.  Charles 
Carroll  Brown.  St.  Petersburg.  Fla. 

Oct.  25— ATLANTA  SECTION,  AMER- 
CAN  SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Get-together  dinner.  Secre- 
tary. J.  T.  Wikle,  Fulton  Bag  &  Cotton 
Mills.  Atlanta. 

Oct.  25— PHILADELPHIA  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Engineers'  Club. 
SecretarT,'.  W.  H.  Kavanaugh.  Univer- 
sity of  Pennsylvania.   Philadelphia. 

Oct.  25— PROVIDENCE.  R.  I.,  ENGI- 
NEERING SOCIETY.  MUNICIPAL 
SECIETY. 

Oct  26-27— OKLAHOMA  SECTION, 
AMERICAN  SOCIETY  OF  CIVIL  ENGI- 
NEERS. Annual  meeting.  Oklahoma 
City. 

Oct.  28— METROPOLITAN  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.     Newark.  N.  J. 

Oct.  28-29— TEX.A.S  SECTION.  AMER- 
ICAN SOCIETY  OF  CIVIL  ENGI- 
NEERS. Dallas.  Tex.  Sec.  E.  N.  Noyes. 
Dpllas   Countv   Bank    hldg..    Dallas. 

Oct.  28-29  —  INDIANAPOLIS  SEC- 
TION. .\MERIC.\N  SOCIETY'  OF  ME- 
CHANICAL ENGINEERS.  Secretary, 
George  R.  Popp,  Jr..  Indianapolis  Water 
Co. 

Oct.  31— METROPOLITAN  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Get-together  fall 
meeting.     New  York  Citv. 

Oct.  31-Nov.  5  — NEW  ENGLAND 
AS.90CIATI0N  OF  COMMERCIAL 
ENGINEERS.  Power  show  in  con- 
ncr-tlon  with  INTERNATIONAL  TEX- 
TILE EXPOSITION.  Mechanics' 
Building.  Boston.  Mass.  Secretary. 
James  F.  Morgan.  Devonshire  St.. 
Bncton 

Nov.  1  —  CT,EVEL.\ND  SECTION. 
AMERICAN  SOCIETY  OF  ATECH.\NI- 
CAL  ENGTNEFRCI.  Hotfl  Winton.  Sec- 
rf■t-.■•^-.  rbpvi"s  VI  Dnv  Tllii"iipating  Co. 
Nov.  1— VIROINI  \  'JFrTinv  \-MER. 
IC  >  X  SOCIETY  OF  MECH,\Nir.\L  EN- 
GINEERS. Fall  rally  meeting.  Secre- 
tary. Charles  Loeber.  R.  M.  Anderson 
Co..  Richmond. 

Nov.  1-4— INDtTSTRIAL  RELATIONS 
ASSOCIATIONS  OF  AMERICA.  Wal- 
dorf-Astoria Hotel.  New  York  Citv. 

Nov.  2— BUFFALO  SECTION  AMER- 
ICAN SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Lafayette  Hotel.  Secretary, 
F.   B.  Hubhard.  Ilfi   .\rknnsas  st. 

Mn^/,    ?_CFN'rp\T,   ■PENNSVLV  \NTA 

c;T^f.>rI^^r^>-         y^fnTfjc  \-^      POCIFTY      OF 

MECHANIC  VL  FXr-IXFFR.t:  wqiiams- 
port.  Pa.  Secretarv  Prof.  P.  P.  Hen- 
shnll.  Penn.  State  College. 

Nov.  3  — HARTFORD  BR  \NCH. 
-NMERICAN  cinr-TETY  OF  MFCHANI- 
C.\L  ENGTXRFR«.  Bond  Hot^l.  Seo- 
retnrv.  "n'.  D  Halsev.  PT.irtforrl  Steam 
Boiler  Inspection    nriri  Tn.sur.anfe  Co 

Nov  4  —  MTVX-PSOT  \  SECTION 
\MPRTC\X  WATER  WORKS  .\SSO- 
*^I,-\TTON-  Minnennolis.  Minn..  Secre- 
t!>--    H.    »     -\\'',:,,„i.„^ 

Nov.       R  —  W^fFRBURY       -RP  v  XCH 
VATERTCAX    SOCIETY   OF   MECH.ANI- 
CAL   ENGINEERS.      Chamber   of   Com- 
inev'^e    H-tII.      Secretary.    J.    R.    Putnam, 
f^.i  AVoodside  ave. 

Mnv  a — r;  \  T  .TTT  rr>T>  IT  r  p  p -r  t  o  x' . 
A  IVTFRTr-  \  TV-  SOCIETY  OF  MEr'H  ^  NT- 
CAL  ENGINEERS.  En<-iTieers'  Club. 
Secretary  Prof.  ^,  G.  Christie.  Johns 
Hnrtkins    T'niyersitv. 

Nnv    IS. 17— >ATFRTr"\N  cmc  ^'SSO- 

CTV'TTOX-         ("•■-■"""O      T11         H""'^r<iio-t-'-S. 

'\n>--:  T'n^on  T'-.v«t  bldp.  ■WpsbinB-ton. 
D    C. 

Nov.  14 — Af KTROr>/->T ,TT  \ N  SECTION 
AATERTCvx  POCTETY  OF  MECHANI- 
C,\T.  FX(-;txET^B«.  Joint  met-ting  -.vith 
A.  T.  E.  F-.  A    T.  AT.  F    -n/l    \.  S    C.  F. 

NInv.       1^ VV'T-       T.T  \-\TT-'XT       ■nT>\\'r'TT 

'■^'ERTP'A'v  c^nr-TT^TV  m;-  ATFCHVX'I- 
CAL  ENGTNFFRS  Moson  Laboratorv. 
Y.nle  T^niversity.     Seeretnry.  Prof.  S.  W. 

Dndlev     400  TenT'-ln  gt.     X'ew  H^A'en. 

AMERICAN  TNSTTTI'TR  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  Socle- 
t-es  bldg..  New  York  Citv.  Sec.  G.  I. 
Rhodes.   Iln   Broadway.   New  York  City. 


Nov.  14- 1&— CITY  MANAGERS'  AS- 
SOCIATION. Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otis,  city 
mgr.,   Clarksburg.    W.   Va. 

Nov.  14-18  —  AMERICAN  PUBLIC 
HEU.LTH       ASSOCIATION.  Annual 

meatlnc     Naw  T»rk   City. 

Nov.  15-18— ATLANTIC  DEEP  WA- 
TERWAYS ASSOCI.ATION.  Savannah, 
Ga.  Headquarters.  Real  Estate  Trust 
bldg..  Philadelphia.  Pa. 

Nov.  16-18  —  NATION-iVL  MUNICI- 
PAL LEAGUE.  Chlcag-5.  Secretary. 
H.  W.  Dodd,  261  Broadway,  New  York 
City. 

Nov.  17— AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.  Joint 
meeting  with  Society  of  Naval  Archi- 
tects and  Marine  Engineers.  New  York. 
Nov.  17-18— SOCIETY  OF  NAVAL 
ARCHITECTS  AND  MAHINE  ENGI- 
NEERS     New  York. 

Nov.  17  —  BRIDGEPORT  BRANCH. 
AMERIC.\N  SOCIETY  OF  MECH.ANI- 
C.VL  ENGINEERS.  Chamber  of  Com- 
merce. 

Nov.  17— TOLEDO  SECTION.  AMER- 
ICAN SOCIETY  OF  MECH.\XIC-\L  EN- 
GINEERS. Toledo  Commc  re-  Club.  Sec- 
retarv. Loring  Freed.  ^Vtlns  Chemical  Co. 
Nov.  17  — WORCESTER  SECTION. 
.\MERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Joint  meeting  with 
Worcester  section.  A.  I.  E.  E.  Secretary. 
Harry  M.  Latham.  Crompton  &  Knowles 
Loom  Works. 

Nov.  21— CHICAGO  SECTION.  AMER- 
ICAN SOCIETY  OF  MECH.ANICAL  EN- 
GINEERS. Joint  meeting  with  Western 
Engineering  Society. 

Nov.  22— ATLVNT.V  SECTION, 
AMERICVX  SOCIETY  OF  MECH.\NI- 
C^L    ENGIXFERS. 

Nov.  23— PHILADELPHIA  SECTION, 
.\MERTC\X  SOCIETY  OF  AIErH.\NI- 
C\L  EXGTXEFR^,     Adelphi.T  Hotel. 

Nov.  25  — COLOR.VDO  SECTION. 
\MERTC\N  SOCIETY  OF  MECHANI- 
C.\L  ENGINEERS.  M'-tropnle  Hotel. 
Denver.  Secretary.  William  Lester, 
Vulcan   Iron  Works 

Nov.  28-29— KANS.AS  CITY  SECTION, 
.AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Two-day  regional 
meeting.  Secretary,  Louis  Bendit,  517 
Finance  bldg. 

Dec.  1-3— MONTANA  IRRIGATION 
.\xn  DR.MXAGE  INSTITUTE.  Great 
Falls.  Mont. 

n=r  fi.n — \ATFPTr' AN  INSTITUTE  OF 
CHEMICM-  FXGIXEFRS.  14th  annual 
meeting.     Baltimore.   Md. 

O-c.  22-23— K  \XSAS  EXCTXPFRING 
QOr'TFTT        TTiitel^in^on      TTnn 

Jan.  17-20  —  .AMERICAN  ROAD 
BUILDERS'  ASSOCI.ATION  .Annual 
Convention  and  good  roads  show.  Chi- 
cago.   III. 

May  15-19  —  AMERICAN  WATER 
WORKS  ASSOCTATTON.  Annual  con- 
vention.    Philadelphi.i.  Pa. 


FEDERATED  AMERICAN   ENGINEER- 
ING   SOCIETIES 

The  executive  board  of  the  American 
FiiCTineering  Council,  at  its  meetinpr  in 
Washington  on  September  30tb,  accepted 
the  applications  of  the  Vermont  Engi- 
neer.s'  Society  and  the  .Associated  En- 
gineers of  Spokane  for  membership  in 
the  Federated  American  Engineering 
Societies. 


MUNICIPAL      ENGINEERS      OF      THE 
CITY    OF    NEW    YORK 

The  Municipal  Engineers  of  the  City 
of  New  York  held  its  monthly  meeting 
on  .September  28th.  Thomas  H.  Wig- 
gin  who  has  recently  returned  from 
China  after  two  years  spent  in  charge 
of  engineering  investigations  for  the 
improvement  of  the  Grand  Canal  of 
China  and  the  control  of  the  floods  of 
the  Yellow  River,  addressed  the  society 
on  the  subiect.  ".An  Engineer's  Two 
years  in  China." 
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AMERICAN     ASSOCIATION    OF    PORT 
AUTHORITIES 

The  first  international  and  tenth  an- 
nual convention  of  the  American  Asso- 
ciation of  Port  Autohrities  opened  at 
Seattle,  Ot.  11,  with  the  registration  of 
120  delegates  and  guests. 

The  convention  was  called  to  order 
by  President  Benjamin  Thompson,  di- 
rector of  the  Port  of  Tampa,  Tampa, 
Fla.  The  invocation  was  given  by  W. 
S.  Lincoln,  commissioner  of  the  Port  of 
Seattle. 

Mayor  Hugh  Caldwell  of  Seattle  de- 
livered an  address  of  welcome,  which 
was  responded  to  by  President  Thomp- 
son, who  presented  a  report  of  the 
year's  business  of  the  association  in- 
cluding his  appointment  of  committees 
for  investigation  and  reports  to  be  made 
on  the  valuation  of  port  properties  of 
the  Americas,  dredging  of  waterways 
and  harbor  improvements,  and  instu-ance 
of  terminal  properties.  He  also  re- 
ported that  a  European  tour  had  been 
completed  by  a  secretary  of  the  asso- 
ciation with  the  result  that  port  au- 
thorities in  many  European  countries 
had  become  very  much  interested  in 
the  work  of  the  association. 

Paper  No.  13 — J.  Spencer  Smith,  vice- 
chairman  of  the  Port  of  New  York 
and  president  of  the  New  Jersey  Board 
of  Commerce  and  Navigation,  on  "Port 
of  New  York  Authority." 

Paper  No.  14— Capt.  F.  T.  Chambers, 
Washington,  on  "United  States  Govern- 
ment Co-operation  in  Port  Develop- 
ment." 

Paper  No.  15— Lt.  Col.  H.  C.  Boyden, 
Portland  Cement  Assn.,  on  "The  Prac- 
tical Side  of  Scientific  Concrete." 

The   following  officers   were  elected : 

President — Benjamin  Thompson,  di- 
rector of  the  Port  of  Tampa,  Tampa, 
Fla. 

Secretary — M.  P.  Fennell.  Jr.,  secre- 
tary harbor  commissioners,  Montreal, 
Can. 

Treasurer — Victor  Gelineau,  director 
Board  of  Commerce  and  Navigation, 
State  of  New  York-New  Jersey,  Jersey 
City,  N.  J. 

Vice-presidents — 1st.  W.  O.  Hudson, 
president  Board  of  Port  Commissioners, 
New  Orleans,  a. ;  2nd.  J.  Spencer 
Smith,  vice-chairman  New  York-New 
Jersey  Port  &  Harbor  Development  Co., 
Jersey  City,  N.  J.;  3rd.  Maj.  Gen.  Sir 
David  Watson,  president  Quebec  Harbor 
Commissioners ;  4th,  John  H.  McCal- 
lum,  president  Board  of  State  Harbor 
Commis.sioners,  San  Francisco,  Cal. ; 
5th,  Chas.  R.  Francis,  chairman  Har- 
bor Commission,  Port  of  Chicago,  Chi- 
cago. 111. 

Directors — William  G.  Ross,  president 
Harbor  Comtnissioners,  Montreal,  Can. ; 
Maj.  Gen.  Lansing  H.  Bcah,  chief  of 
engineers,  L^.  S.  A..  Washington,  D.  C. ; 
John  N.  Cole,  commissioner.  Dept.  of 
Public  Works,  Boston,  Mass. ;  G.  B. 
Hegardt,  engineer  and  secretary  Com- 
mission of  Public  Docks,  Portland. 
Oregon ;  Dr.  W.  T.  Christensen,  presi- 
dent Port  of  Seattle  Commission,  Seat- 
tle ;  E.  L.  Cousins,  chief  engineer  and 
manager  Toronto  Harbor  Commission- 
ers. Toronto,  Canada ;  Geo.  F.  Sproule. 
director  Dept.  of  Wharves.  Docks  and 
Ferries,  Philadelphia.  Pa, 


October  15,  19*1 

AMERICAN    ENGINEERING   COUNCIL 

Much  important  business  was  trans- 
acted by  the  Executive  Board  of  the 
Council  at  its  Washington  meeting.  The 
presiding  officers  were  Calvert  W. 
Townley  and  J.  Parke  Channing  of 
New  York,  vice-presidents.  Progress 
was  reported  in  the  direction  of  estab- 
lishing a  Department  of  Public  Works 
and  confidence  was  expressed  that  the 
recommendations  of  organized  engineer- 
ing would  be  recognized  in  the  final  plan 
of  government  reorganization. 

The  Council  adopted  the  report  of  the 
Committee  on  Patents,  headed  by  Ed- 
win J.  Prindle  of  New  York,  urging  the 
passage  of  the  Lampert  Bill  to  remedy 
conditions  in  the  Patent  Office,  which, 
the  committee  asserted,  were  menacing 
the  nation's  industrial  and  agricultural 
welfare. 

The  Executive  Board  engaged  in  a 
long  discussion  of  the  report  of  the 
special  Committee  on  Employment,  fin- 
ally appointing  a  committee  of  the  board 
to  draft  resolutions  which  would  crys- 
tallize the  general  thought  brought  out 
by  the  discussion. 

In  view  of  the  business  depression,  it 
was  decided  not  to  hold  an  engineering 
assembly  next  January.  The  committee 
in  charge  of  the  arrangements  was  con- 
verted into  a  program  and  entertainment 
committee  for  the  annual  meeting  of  the 
Council  to  be  held  in  Washington  in 
January. 

The  application  for  membership  of 
the  Vermont  Engineers  Society  and  the 
Associated  Engineers  of  Spokane  were 
approved. 

The  board  passed  a  resolution  approv- 
ing the  decision  of  the  National  Board 
for  Jurisdictional  Awards  in  the  Build- 
ing Industry  with  respect  to  the  award 
affecting  the  Brotherhood  of  Carpenters. 
The  resolution  expressed  confidence  in 
Rudolph  P  Miller,  .American  Engineer- 
ing Council  representative. 

ALBANY    ENGINEERS 

The  .Albany  Society  of  Civil  Engi- 
neers and  the  Albany  chapter.  A.  A.  E. 
held  a  joint  meeting  on  October  4thi 
which  was  addressed  by  Herbert  S. 
Sisson,  state  highway  commissioner,  on 
■'The  Progress  and  Development  n{  the 
Highway  System  of  New  York  State." 

HARVARD     ENGINEERING     SOCIETY 

The  Harvard  Engineering  Society 
held  a  joint  meeting  with  the  Harvard 
Club  in  New  York  on  October  14th  at 
New  York  City.  At  this  meeting  it 
was  addressed  liy  Clifford  M.  Holland, 
chief  engineer  of  the  New  York  and 
New  Jersey  tunnel  commissions  on  "The 
Vehicular  Tunnel,"  and  by  George  A. 
Post,  president  of  the  Hudson  River 
Bridge  Corporation,  on  "The  Proposed 
Suspension  Bridge." 

OFFICERS    OF    THE     NATIONAL 
DRAINAGE    CONGRESS 

Clark  E.  Jacoby.  engineer,  Kansas 
City,  was  elected  president  of  the  Na- 
tional Drainage  Congress  at  the  tenth 
annual  convention  at  St.  Paul  on  Sep- 
tember 22-24th;  Jacob  A.  Harmon, 
Peoria.  Ill,,  first  vice-president;  Dr.  F. 
H.  Newell,  Washington.  D.  C,  second 
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vice-president;  A.  J.  Bracken,  Chicago 
and  Memphis,  third  vice-president; 
William  Kemper,  Kansas  City,  treas- 
urer- and  J.  H.  Pratt,  North  Carolina; 
A  L  Maxwell  and  L.  K.  Sherman, 
Iliinois;  E.  R.  Jones,  Wisconsin ;  Leroy 
Percy,  Mississippi,  and  W.  R.  Comp- 
ton  New  York,  directors.  Kansas  City 
was  chosen  as  the  1933  meeting  place. 

CALIFORNIA     SECTION,     AMERICAN 
WATER    WORKS   ASSOCIATION 

The  annual  convention  of  the  Califor- 
nia section,  A.  W.  W.  A.,  was  held  in 
Los  Angeles  on  October  1st  and  2nd. 
A  number  of  papers  and  discussions 
featured  the  first  day's  session.  The 
annual  dinner  was  given  that  evening, 
when  William  Mulholland,  chief  engi- 
neer of  the  Los  Angeles  water  depart- 
ment, talked  on  "The  Los  Angeles 
Water  Supply  and  Distribution."  On 
Sunday  trips  were  made  to  points  of 
interest  on  the  Los  Angeles  water  sys- 
tem. 

AMERICAN       INSTITUTE      OF       ELEC- 
TRICAL    ENGINEERS 

The  first  meeting  for  the  adminis- 
trative year.  1921-1933,  was  held  on 
October  19,  1931,  at  8.00  P.  M.,  Audi- 
torium, Engineering  Societies  Bldg.,  33 
West  39th  St.,  New  York. 

It  was  a  joint  meeting  of  the 
Metropolitan  Sections  of  the  four  na- 
tional societies,  the  A.  S.  C.  E.,  the  A. 
S.  M.  E.,  the  A.  I.  M.  E.  and  the  A.  I. 
E.  E.  Mr.  Farley  Osgood,  chairman  of 
the  New  York  Section  of  the  Institute, 
will  preside.  The  subject  for  the  even- 
ing was  Financing  of  Large  Engineer- 
ing Undertakings. 

The  speakers  announced  were  Arthur 
E.  Leach  of  A.  B.  Leach  &  Co.,  bank- 
ers. New  York,  and  Philip  Cabot  of 
White,  Weld  &  Co.,  Boston.  Other 
men  of  prominence  in  this  field  had 
been  invited  to  present  their  views. 
Among  those  taking  part  in  the  discus- 
sion were  John  H.  Dclancy.  former 
Transit  Construction  Commissioner, 
New  York,  followed  by  J.  H. 
Williams  of  Day  &  Zimmerman,  and 
others. 

MONTREAL   TOWN    PLANNING   CON- 
FERENCE 

The  first  town  planning  conference 
on  Montreal  was  held  on  Sept.  29th-Oct. 
1,  and  was  well  attended  by  town  plan- 
ners, architects,  government  officials,  en- 
gineers and  civic  employees,  also  by 
numerous  visitors.  The  Thursday  session 
vvas  held  in  French  and  the  Friday  ses- 
sion in  English,  while  on  Saturday  the 
delegates  devoted  the  day  to  trips  of  in- 
spection to  various  places  of  interest 
from  a  town  planning  standpoint.  Sev- 
eral interesting  papers  were  read  on 
street  planning,  automobiles  and  con- 
duits, congestion  in  cities,  geology  of 
Montreal,  and  rapid  transit.  There 
were  also  about  100  exhibits,  mostly  of 
maps  and  photographs  of  town  planning 
schemes ;  and  an  exhibit  by  the  Air 
Board  of  photographs  taken  from  aero- 
planes, showing  the  great  possibilities  of 
usefulness  in  aerial  survey  work. 
LOUISIANA    ENGINEERING    SOCIETY 

At  a  regular  meeting  of  the  Louisiana 
Engineering  Society,  held  October  10th. 
an  address  by  H.  G.  Martin,  on  "The 
Delgado  Trade  School,"  was  illustrated 
with  lantern  slides. 
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Hastings,  Dr.  C.  J.,  medical  health 
officer  for  the  city  of  Toronto,  has  been 
appointed  head  of  the  new  Public  Wel- 
fare Department  of  that  city.  He  will 
continue  as  head  of  the  health  depart- 
ment, of  which  the  Welfare  Department 
will  really  be  a  branch. 

Warner,  Raymond  A.,  formerly  with 
the  ciiy  engineer  of  Detroit,  Mich.,  has 
been  appointed  assistant  city  engineer  to 
H.  R.  O'Mara  at  Mt.  Clements,  Mich. 

Conlin,  C.  J.,  formerly  road  engineer 
of  Cuyahoga  county,  has  been  appointed 
construction  engineer  for  the  North 
Carolina  state  highway  commission.  Dis- 
trict 4,  at  Durham. 

Jones,  R.  L.,  has  been  appoined  office 
engineer,  division  of  engineering  and 
irrigation,  state  department  of  public 
works. 

Hays,  D.  W.,  has  been  appointed 
supervising  engineer  of  the  United  Irri- 
gation District,  Alberta,  Canada. 

Muenster,  Roland  '  A.,  has  been  ap- 
pointed assistant  county  road  engineer 
of  Bell  county,  Texas. 

Watters,  George  E.,  has  been  ap- 
pointed engineer  of  the  Board  of  Water 
and  Sewer  Commissioners,  New  Lon- 
don, Conn.,  to  succeed  Walter  H.  Rich- 
ards, who  retired  after  fifty  years  of 
service. 

Joyner,  F.  H.,  has  been  appointed  as- 
sistant highways  engineer  for  Los  An- 
geles county,  Cal.,  by  the  state  highway 
commission,  and  will  have  charge  of  the 
general  inspection  for  the  southern  dis- 
trict of  that  state. 

Martin,  C.  A.,  has  been  appointed 
construction  engineer  on  paving  and 
sewer  work  for  Puyallup,  Wash. 

Fletcher,  George  A.,  former  city  en- 
gineer and  waterworks  superintendent, 
died  recently  in  Pitcher,  Okla.,  at  the 
age  of  57. 

Allan  Garratt  has  opened  an  office  in 
Boston  for  consultation  and  advisory 
work  in  hydraulic  engineering. 

Voorhees,  S.  S.,  one  of  the  technolo- 
gists of  the  U.  S.  Bureau  of  Standards, 
died  in  Portland,  Me.,  on  September 
34th. 

Hudgins,  F.  D.,  formerly  with  the 
bureau  of  public  roads  at  St.  Paul,  has 
accepted  the  position  of  state  highway 
engineer  for  South  Dakota,  with  head- 
quarters at  Pierre. 

May,  Charles  A.,  assistant  state  high- 
way engineer  of  New  Mexico,  has  been 
appointed  state  engineer. 

Kennedy.  Leo,  has  been  appointed 
civil  engineer  for  the  Happy  Valley  Ir- 
rigation District,  Cal. 

Bernier,  J.  A.,  has  been  appointed  civil 
city  engineer  of  Shawinigan  Falls, 
Quebec. 

Schuyler,  Philip  K.,  formerly  in  the 
bridge  department  of  the  Wisconsin 
highway  commission,  has  taken  a  posi- 
tion with  the  bridge  department  of  the 
North  Carolina  highway  commission  at 
Raleigh. 

Harcourt,  Ralph,  mayor  of  Longport, 
N.  J.,  has  tendered  his  resignation  to  the 
borough  commissioners,  to  take  effect 
immediately  after  the  election  of  his 
successor. 

Kirk,  Robert  E.,  deputy  county  sur- 
veyor of  Hennepin  county,  Minn.,  died 
recently  at  the  age  of  74. 
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ROAD  SCRAPING  WITH  "REPUBLIC" 
TRUCKS 

The  Republic  Truck  Sales  Corpora- 
tion, of  Alma,  Mich.,  is  now  equipping 
their  2% -ton  trucks  known  as  the  "Re- 
public Good  Roads  Maintaining  Truck," 
with  a  Root  spring  scraper  for  use  in 
maintaining  gravel  and  other  roads. 
The  scraper  attachment  has  been 
mounted  on  other  size  trucks,  but  the 
best  satisfaction  seems  to  be  obtained 
from  the  2% -ton,  as  this  motor  is  of 
sufficient  power  to  give  the  desired  lug- 
gmg  power  at  slow  speed  and  the  truck 
has  sufficient  weight  to  hold  the  scraper 
hard  agamst  the  ground.  A  speed  of 
between  8  and  12  miles  an  hour  seems 
to  be  most  satisfactory,  at  which  speed 
all  holes  and  ruts  are  evenly  filled. 

The  scraper  itself  consists  of  a  blade 
edged  with  3-8  inch  by  2-inch  steel 
mounted  on  four  steel  springs  6  inches 
wide,  which  in  turn  are  mounted  on  a 
round,  hollow  bar  which  is  adjustable 
ty  means  of  a  chain  and  ratchet  post. 
The  bar  is  mounted  on  a  2xG-inch  oak 
timber  through  adjustable  brackets,  and 
this  timber  is  then  mounted  on  the 
chassis  frame  with  heavy  brackets  and 
substantial  braces.  When  not  in  use 
the  scraper  is  raised  and  gives  a  clear- 
ance of  8  inches  under  the  lowest 
point. 

To  provide  for  night  work  where  the 
traffic  is  too  heavy  for  day  maintenance, 
special  lights  are  attached  and  operated 
ty  the  motor-driven  generator  and 
storage  battery  for  effectively  lighting 
each  side  of  the  road. 

While  this  unit  was  primarily  built 
for  maintaining  gravel  roads,  a  number 
of  commissioners  have  placed  it  in  im- 
mediate service  for  filling  in  the  ruts 
worn  on  roads  that  have  been  newly 
graveled. 

The  managing  engineer  of  the  road 
commission  of  Kent  county,  Mich.,  O. 
S.  Hess,  reported  a  few  weeks  ago 
that  he  had  started  last  year  with  two 
of  these  scrapers  and  had  put  three 
more  in  operation  this  season,  all  for 
use  for  maintaining  gravel  roads.     One 


of  these,  he  states,  will  cover  about  the 
same  mileage  of  road  in  a  day  that 
would  ordinarily  be  taken  care  of  by  6 
team  patrols  equipped  with  light  graders 
or  floats.  They  cover  long  stretches 
nf  road  in  a  very  short  time,  as  during 
or  immediately  after  rains,  which  it  is 
impracticable  to  do  with  floats  and  light 
scrapers.  He  is  maintaining  about  250 
miles  of  gravel  roads  and  still  uses  a 
number  of  team  patrols,  but  is  gradually 
supplanting  them  by  spring  scrapers  on 
the  heavily  traveled  lines,  decreasing 
the  total  maintenance  cost  and  giving 
better  roads  continuously.  He  com- 
pares the  cost  on  the  basis  of  a  truck 
scraper  covering  80  miles  a  day  and  6 
teams  covering  the  same  distance.  In 
this  comparison  the  cost  of  the  truck  is 
$2.30  for  gasoline  at  $.23  a  gallon,  $.50 
for  oil,  $2.94  for  deterioration  of  truck, 
$3.0u  for  deterioration  of  tires  and  $5.0li 
for  driver,  a  total  of  $13.74.  The  6 
teams  at  $.60  per  hour  cost  $36.00  ana 
deterioration  of  the  6  scrapers  $3.00, 
giving  a  total  of  $39.00.  This  gives  a 
saving  of  $25. ,20  or  more  than  $3,000  a 
year  on  the  basis  of  6  months  operation 
with  20  working  days  a  month.  He  re- 
ports that  the  scrapers  also  work  well  in 
snow  when  this  is  not  too  deep. 

INDUSTRIAL  NOTES 

The  Engineering  Equipment  &  Sup- 
ply Co.  has  been  absorbed  by  the  J.  E. 
Heatton  Co.,  dealers  in  machine  tools, 
contractors'  machinery,  etc.,  and  offices 
are  now  at  30  Church  Street,  New  York 
City.  

The  Standard  Steel  Works,  Kansas 
City,  Mo.,  has  moved  into  its  new  plant 
in  North  Kansas  City,  where  it  will 
manufacture  Standard  steel  dump  bod- 
ies, hand  hoists,  truck  tanks,  road- 
workers'  equipment  and  a  complete  line 
of  mill  and  elevator  equipment. 

E.  E.  Aldous  has  been  appointed  St. 
Paul,  Minneapolis  and  Duluth  represen- 
tative of  the  American  Steel  &  Wire 
Co.,  Chicago. 


The  Central  Steel  Co.,  Massillon, 
sillon  Rolling  Mill  Co.  and  the  National 
Preised  Steel  Co.,  and  will  carry  out 
all  the  valid  contracts  and  obligations 
of  the  other  two  companies. 

The  Republic  Truck  Co.,  Inc.,  of 
Alma,  Mich.,  at  its  annual  meeting  on 
September  29th  elected  the  following 
board  of  directors  for  the  coming  year: 
John  N.  Willys,  W.  P.  Chrysler,  J.  E. 
Kepperley,  E.  C.  King,  W.  J.  Baxter 
and  H.  I.  Shepherd,  all  of  New  York 
City ;  Frank  E.  Smith  of  St.  Louis, 
Mo.;  T.  A.  Burt,  Urbana,  111.,  and 
Francis  King,  Alma,  Mich. 

The  Schaffer  Engineering  &  Equip- 
ment Co.  has  combined  its  administra- 
tive, sales  and  manufacturing  depart- 
ments in  its  new  general  office  adjacent 
to  the  factory  in  Pittsburgh,  Pa. 

The  Arthur  Sachsse  Corp.,  New 
York,  has  been  formed  by  Arthur 
Sachsse  and  Felix  F.  Wiener,  to  pro- 
mote the  sale  of  patents,  formulas  and 
processes,  dealing  principally  with  in- 
ventions made  during  the  war  in  Ger- 
many, and  offering  manufacturers' 
rights  to  American  firms. 

The  Yeomans  Bros.  Co.,  Chicago, 
manufacturers  of  sewage  ejectors  and 
drainage  pumps,  announces  the  follow- 
ing new  representatives :  P.  E.  Fallon, 
Little  Rock,  Ark.,  and  Morton  McI. 
Dukehart  &  Co.,  Baltimore,  Md. 

Thomas  N.  Gilmore  has  opened  an  of- 
fice in  New  York  City  as  consulting 
engineer  specializing  in  lay-outs  and 
designs  of  railroad  shops,  locomotive 
terminals,  power  plants,  steam  stations 
and  industrial  plants  and  in  the  im- 
provement of  these  facilities.  Mr.  Gil- 
more  has  been  connected  with  Westing- 
house,  Church,  Kerr  &  Co.  for  the  past 
16  years,  in  charge  of  railroad  shop 
design  and  construction  and  later  as 
vice-president  and  chief  engineer  in 
charge  of  all  engineering  and  construc- 
tion. 


GRANITE    FLOOR    SLAB    TESTS 

The  Cement  Gun  Co.,  Inc.,  and  the 
Consolidated  Expanded  Metal  Cos..  an- 
nounce that  at  noon  on  October  26th  at 
263  Monitor  St.,  Green  Point,  Brook- 
lyn, fire,  water  and  load  tests  will  be 
made  of  Gunite  floor  slabs  reinforced 
with  "steclcrete"  expanded  metal,  in  or- 
der to  determine  the  acceptability  for 
fire  proof  buildings  in  compliance  with 
the  requirements  of  the  fire  depart- 
ment of  New  York  City.  The  21-foot 
7-inch  by  16-foot  4-inch  slab  2%  inches 
thick  made  with  1  to  3  Gunite  with 
panels  of  6-foot  3-inch,  18-foot  G-inf-h 
and  6-foot  10-inch  spans  loaded  to  40, 
150  pounds  and  50  pounds  respectively, 
will  be  subjected  to  1700  degrees  tem- 
perature, quenched  with  a  GO-pound  h^'se 
jet  through  a  1%-inch  nozzle.  Applied 
for  5  minutes  on  both  upper  and  lower 
surfaces  of  the  slab. 
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Concrete  Test  Highway  at  Pittsburg, 

California 

By  Charles  Geigtr 


Recently  completed,  with  some  new  features  for  determining  deflection  un- 
der loads,  elongation  of  reinforcement,  effect  of  moisture  on  stability  of  adobe 
soil,  and  other  points  concerning  which  there  are  not  any  definite  data. 


A  test  highway  has  just  been  built  at  Pittsburg, 
California,  which  embodies  several  unusual  fea- 
tures. It  is  an  elliptically  shaped  roadway  of 
plain  and  reinforced  concrete,  18  feet  in  width, 
1,371  feet  in  length  on  the  center  line  and  com- 
prising 13  sections  of  pavement  differing  in  de- 
sign as  well  as  in  the  quality  and  location  of  re- 
inforcing. 

The  purpose  of  the  test  is  to  determine  by  ob- 
servation under  the  same  conditions  of  wear  and 
on  the  same  subgrade,  the  relative  merits  of  dif- 
ferent materials  and  cross-section  design  and  at 
the  same  time  to  develop,  if  possible,  an  improved 
type  of  plain  and  reinforced  concrete  pavement. 
The  conditions  of  the  test  are  such  and  the  par- 
ticipation of  eminent  engineers  of  such  a  nature 
that  the  results,  it  is  believed,  will  be  of  the  ut- 
most value  to  state,  county  and  city  road  and 
street  builders. 

The  test  highway  was  built  on  black  adobe,  and 
by  means  of  side  ditches  into  which  water  can  be 
turned,  each  section  will  be  flooded  during  the 


tests  and  then  dried  out.  Borings  will  be  taken 
at  regular  intervals  in  the  subgrade  for  soil  sam- 
ples (holes  having  been  left  in  the  concrete  slab 
and  filled  up  with  wooden  plugs  for  this  pur- 
pose) to  determine  the  moisture  content  of  the 
soil.  From  observations  taken  in  four  tunnels 
which  have  been  constructed  under  different  sec- 
tions, the  relationship  between  the  moisture  con- 
tent of  the  subgrade  and  its  bearing  power  under 
traffic  will  be  learned. 

The  tunnels  have  been  constructed  with  their 
roofs  a  little  over  three  feet  below  the  top  of  the 
subgrade.  These  were  constructed  for  the  pur- 
pose of  taking  observations  on  the  under  side  of 
slabs,  to  determine  the  effect  of  various  truck 
loads  and  speeds  on  the  flexure  of  the  slabs  as  well 
as  on  the  subgrade.  Self-recording  instruments 
are  to  be  used  in  each  tunnel  which  will  indicate, 
directly,  the  flexure  caused  by  loads  on  top  of  the 
pavement.  These  tunnels  have  been  equipped 
with  electric  fans  to  keep  them  cool  and  well  ven- 
tilated for  the  observers  who  will  be  stationed 


FIG.   1— TEST  HIGHWAY.   BUILT  IN  THE  SHAPE    OF  A  RACE  TRACK 
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here.  It  is  believed  that  this  is  the  first  time  that 
provision  has  been  made  to  make  observations 
from  the  under  side  of  slabs. 


^^ES  FOR  Moisture  Content  SbmpleS'- 
^CORRVG^TED  PIPE 


l.-[G.  2— CROSS  SECTION  Oi=- 


FOR  FLOODING 


.  o  SHOWING  PROVISION 


In  Figs.  1,  2  and  3  a  number  of  rods  K  i'^ch  in 
diameter  and  5  feet  in  length  have  their  up- 
|jer  ends  imbedded  in  the  concrete  slab,  and  their 
lower  ends  extending  down  into  the  tunnel  about 
9  inches.  Tn  order  to  keep  the  water  from  enter 
ing  the  tunnels  when  the  side  ditches  are  flooded, 
as  shown  in  Fig.  No.  5  they  pass  through  a  pipe 
and  a  rubber  hose.  Both  ends  of  the  pipes 
are  tapered  and  the  lower  ends  extend  down 
through  the  roof  of  the  tunnel.  Tu  the  upper 
ends  are  attached  rubber  hose  about  12  inches  in 
length.  The  upper  end  of  the  hose  is  embedded 
in  the  concrete  slab  about  one  inch.  When  a 
truck  passes  over  the  concrete  slab,  this  arrange- 
ment permits  the  slab  to  sag,  and  at  the  same  time 
kee]is  all  water  from  the  tunnel.  ,A.ttached  to  the 
lower  end  of  each  rod  is  a  self-recording  pen.  As 
the  motor  trucks  pass  over  the  concrete  slab, 
these  pens  make  a  record  on  the  record  sheet, 
?^  in.  Nut  embedded  in  center  of  slaj; 
Cardboard  Washer  over  end  of  hose. 


FIG     3— SKCTION    OF    TUNNFL.    sriOWING    .M'l'ARATUS 
INSTALLED  IN  TUNNEL 

That  adobe  soils  present  most  difficult  problems 
for  road  building  is  recognized  by  highway  engi- 
neers. Their  characteristics  of  increasmg  or  de- 
creasing in  volume  as  their  moisture  content  be- 
comes greater  or  less  causes  them  to  exert  forces 
whose  amount  and  direction  of  action  are  under- 
stood to  onlv  a  verv  limited  degree.  It  is  well 
established  that  their  power  to  support  loads  de- 
preciates as  the  moisture  content  increases,  but 
the  law  or  rate  of  their  depreciation  is  understood 
imperfectly.  This  quality  induces  a  condition 
that  causes  the  subgradc  to  be  affected  in  an  un- 
usual manner  by  traffic  forces.  The  amount  ot 
influence  of  the  traffic  on  the  adobe  is  tempered 
by  the  ability  of  the  pavement  to  distribute  forces 
over  the  subgrade  or  foundation. 

The  provisions  shown  in  the  cross-section  Fi  J. 
2  for  flooding  each  section  and  then  drying  out, 
will  permit  making  determinations  that  have  been 
impossible  in  i)revious  test  roads. 


'  '  -  ici/  dtf/t'dicn  rtJ. 


JaiAr    '/*■/' 


^ 


l.n(;        1— SECTION      THROUGH      INSPECTION      TL'NNEL     SHOWS    DEFLECTIO.X 
RODS    E.XTENDINO    THROUGH    PIPE   SLEEVES 


FIG.  B— DETAILS  OF  DEFLECTION   RODS 


which  moves  from  one  I" 
four  inches  per  minute,  b-- 
ing  driven  by  a  small  electric 
motor  placed  in  the  tunnel. 
These  rods  will  record  the 
flexure  of  the  concrete  slab>.. 
Other  rods,  .shown  in  the 
same  illustrations,  will  re- 
cord the  flexure  of  subgrade. 
To  the  lower  ends  of  the  sub- 
grade  flexure  rods  will  be  at- 
tached verniers.  Moving  pic- 
tures will  be  made  of  the 
movements  of  the  rods  from 
liUie  to  time  which  will  show 
the  least  movement  of  the 
rods. 
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A  fleet  of  motor  trucks  will  be  run  over  the 
ij^fh\vay  until  the  test  road  is  tested  to  destruc- 


tet  /arfafiif  A^^fia/  for 
ftf'atrar,  Ht'deefi 

FIG.  6— FORKED  EXTENSION  FOR  EXTENSOMETER 

tion.  Complete  check  of  the  resvilts  at  all  stages 
will  be  made  so  that  at  the  conclusion  of  the  test 
the  results  will  be  available  in  practical  form  and 
used  to  advantage  in  determing  what  types  of  con- 
struction are  best  adapted  to  California  soil 
Londitions. 

The  extensometer  will  also  be  used  to  mcasuic 
the  elongation  of  the  bottom  of  the  rcmforced 
slabs,  as  the  motor  trucks  pass  over  the  sectic)n  of 
pavement  over  the  tunnels.  This  is  the  first  time, 
it  is  believed,  that  the  extensometer  has  been  used 
for  this  purpose.  In  order  to  make  this  deter- 
mination a  steel  device  called  an  extension  is  used 
to  transmit  the  movement  of  one  of  the  reinforc- 
ing rods  in  the  bottom  of  a  slab  to  the  extenso- 
meter, which  will  be  operated  from  the  mam  tun- 
nel. .\  drawing  of  this  extension  is  shown  in  Fig. 
0.  Holes  10  inches  apart  were  drilled  in  the  under 
side  of  one  of  the  steel  reinforcing  rods  and  a 
thimble  placed  around  the  holes  so  that  the  con- 
crete could  not  flow  in  when  pouring  the  pave- 
ment. Two  j)ointed  pieces  of  steel,  screwed  into 
the  ends  of  the  extension  were  designed  to  fit  into 
the  two  holes  in  the  steel  reinforcing  rods.  The 
extensometer  will  be  applied  at  the  opposite  end 
of  the  extension.  Readings  will  also  be  taken 
with  this  instrument  on  top  of  all  slabs. 

A  C(jmplete  system  for  making  a  record  of  all 
cracks  as  they  appear  has  been  worked  out  by 
marking  the  test  road  off  into  fvfoot  squares,  and 
as  the  cracks  a])pear  they  will  be  plotted  on  a 
chart. 

A  novel  method  was  employed  in  preparin<T  the 
subgrade  for  section  A,  as  shown  in  Fig.  7,  where 
a  loose  rock  fill  was  made  on  the  subgrade.  .After 
the  grade  had  been  properly  prepared,  by  scarify- 
ing, sprinkling  and  rolling,  and  before  the  header 
boards  were  placed  in  position,  the  middle  portion 
'if  the  grade  was  treated  as  follows:     An  excava- 


tion was  made  in  that  portion  of  the  grade  be- 
tween the  limits  of  2  feet  outside  the  lines  for 
the  header  boards,  or  11  feet  either  side  of  the 
renter  line.  This  excavation  varied  in  depth  from 
four  inches  at  the  edges  to  twelve  inches  in  the 
brought  to  a  surface  of  2  inches  below  and  paral- 
tnent,  and  was  filled  with  loose  rock  (oversize  or 
waste  rock)  ranging  in  size  from  four  inches  on 
the  bottom  to  one  inch  on  the  top.  Care  was 
taken  to  have  the  larger  rock  on  the  bottom,  with 
many  voids,  to  insure  ample  drainage.  .At  vari- 
ous points  trenches  were  dug  to  connect  with  the 
gutters,  and  the  trenches  filled  with  rock  in  the 
same  manner.  The  rock  fill  was  rolled  by  a  thret- 
wheelcd  road  roller  weighing  ten  tons  and 
brought  to  a  surface  2  inches  below  and  paral- 
lel with  the  bottom  of  the  pavement.  Then  loose 
dirt  was  spread  over  the  rolled  rock  for  a  width  of 


"^^ 


FIO.     S— I.n.XDI.XO     IJROKE.X     .sTo.Xi:     AND     S.\ND     INTO 
HATCH   BO.XFS.  TWO  TO  A  CAR    THAT  ARE  HAULiED 
O.X  RAll^S  ALONG  SHOl.'LDFRS  OF  THE  TEST  ROAD 


FIG     7— HALF-SECTION    OF    -SECTION    A.    SHOWING 
ROCK    FOUNDATION 


I'lO.    fl— r.sIO    OI--    CKAULI-;    I'-OR     1'L.\CIN0    RIOINl-'ORCE- 
MENT 

'J  feet  either  side  of  the  center  line,  and  rolled 
.Sufficient  dirt  was  added  so  that  it  would  be  a 
little  higher,  when  rolled,  than  theoretical  suli- 
grade  elevation.  The  pavement  was  then  laid  on 
this  subgrade. 

One  of  the  purposes  of  this  test  highv\ay  is  t(j 
develop,  if  possible,  an  improved  type  of  rein- 
forced concrete  pavement.  In  line  with  this  pur- 
pose, two  of  the  13  sections  that  have  been  laid 
were  reinforced  with  a  si)ecial  steel  of  very  high 
tensile  strength  and  provided  with  an  extra  bond 
to  make  the  full  strength  available,  which  is  ex- 
pected to  strengthen  the  slab  more  than  would  be 
feasible  even  with  an  excessive  amount  of  com- 
mercial grade  steel.  This  steel  was  developed 
e.xpressly  for  road  building  purposes  l)y  the  Co- 
lumbia .Steel  Company  of  Pittsburgh,  California, 
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which  constructed  the  test  pavement.  In  addition 
to  the  two  sections  in  which  the  special  steel  was 
used,  as  many  other  designs  as  possible  were 
sought  from  the  state  highway  commission,  coun- 
ty highway  commissions,  and  individuals. 

Many  interested  individuals  and  firms  are  co- 
operating in  this  test.  Cement,  sahd  and  gravel 
for  this  test  road  were  contributed  by  interested 
firms,  equipment  for  the  construction  was  loaned 
by  manufacturers,  a  contractor  undertook  the 
work  for  the  bare  total  of  force  account  and  ex- 
penses, all  testing  work  is  being  done  gratis  by  a 
San  Francisco  firm  of  testing  engineers,  trucks 
will  be  donated,  and  the  cost  of  drivers  and  me- 
chanics will  be  paid  by  the  Motor  Car  Dealers' 
Association  of  San  Francisco. 

While  the  test  is  under  way,  sections  of  the 
road  that  give  away  first  will  be  repaired  so  thit 
the  whole  road  will  be  usable  until  its  last  unit 
fails  under  the  strain.  This  will  afford  a  valu- 
able opportunity  to  observe  results  of  various 
types  of  repair  work,  a  matter  of  particular  inter- 
est as  so  many  of  the  state  highways  are  now 
undergoing  reconstruction. 

From  3,000  to  4,000  vehicles  will  pass  over  the 
road  each  day,  the  average  weight  of  vehicle  and 
load  being  about  eight  tons.  A  set  of  scales  with 
a  capacity  of  50  tons  has  been  installed  for  weigh- 
ing the  trucks  taking  part  in  the  test. 

Observations  will  be  made  of  the  results  of  this 
traffic  and  later,  when  some  of  the  stronger  sec- 
tions fail  to  yield,  War  Department  equipment 
will  be  used  to  complete  the  destruction. 

In  the  construction  of  the  test  highway  a  novel 
method  was  employed  to  insure  accurate  place- 
ment of  the  steel  reinforcing.  This  was  done  by 
means  of  a  cradle,  consisting  of  angle  irons  and 
pipes  anchored  to  an  18-foot  pipe  4  inches  in  diam- 


3l£d  for  plucinq  fte/Mro^C£ ment 


FIG.    10— SLED   FOR    PLACING   REINFORCEMENT    IN 
CONCRETE  TAVEMENT 

eter.  This  pipe  was  attached  to  the  concrete 
mixer  and  served  as  a  pull  bar.  As  the  concrete 
mixer  moved  forward  the  angle  irons  and  pipes 
were  pulled  out,  leaving  the  steel  rods  in  place, 
and  leaving  very  small  voids  in  the  concrete, 
which  were  filled  by  the  adjacent  concrete  flow- 
ing into  them. 

The  13  sections  vary  from  150  feet  to  45  feet  in 
length,  and  from  5  to  8  inches  in  thickness.  All 
are  18  feet  wide.  Only  section  A  has  the  rock  fill 
subgrade,   the  others  all   being  laid   directly   on 


adobe.  F'our  sections  are  without  reinforcement. 
In  the  other  nine  the  reinforcement  varies  from 
20  tons  per  mile  to  69  tons.  In  three  sections  the 
reinforcement  is  placed  diagonally.  The  four  tun- 
nels cross  under  sections  B.  D,  G  and  I,  having, 
respectively,  20,  55,  69  and  24  tons  per  mile  of 
reinforcement. 


Carrying  Power  of 
Odors 


Difficulty  of  making  mathematical  meas- 
urements of  intensity  of  odors  or  of  de- 
scribing their  nature.  Some  instances  cited. 


Two  or  three  years  ago  residents  of  the  bor- 
ough of  Richmond,  New  York  City,  were  very 
much  wrought  up  by  the  location  there  of  a 
garbage  reduction  plant  for  treating  the  garbage 
of  three  of  the  other  boroughs  of  Greater  New 
York  and  brought  successful  suit  to  prevent  the 
operation  of  the  plant  on  the  plea  that  it  was  cre- 
ating a  nuisance.  Active  in  the  prosecution  of 
this  case  was  Louis  L.  Tribus,  consulting  engi- 
neer of  New  York  City  and  residing  in  that  bor- 
ough and,  probably  as  a  result  of  his  investiga- 
tions at  that  time,  together  with  the  employment 
of  his  firm  more  recently  in  another  nuisance 
case,  he  has  collected  considerable  data  on  the 
matter  of  odors  from  such  plants,  which  he  has 
[^resented  before  the  American  Society  of  Civil 
Engineers  under  the  title  "Odors  and  Their 
Travel  Habits,"  which  paper  is  published  in  the 
.\ugust  number  of  the  proceedings  of  that  society. 

He  calls  attention  to  the  fact  that  oDjections  to 
odors  may  be  sentimental  rather  than  justified  by 
actual  nuisance,  while  on  the  other  hand  there 
may  be  a  tolerance  of  them  bred  by  acquaintance 
or  induced  by  personal  advantage. 

One  of  the  difficulties  of  dealing  with  the  sub- 
ject is  the  fact  that  mathematical  measurement 
of  odors  is  impossible.  "One  cannot  say  that  a 
particular  odor,  given  off  at  a  specific  heat,  meet- 
ing a  certain  open  air  temperature  at  a  certain 
barometric  pressure  and  known  degree  of  humid- 
ity, with  a  wind  blowing  just  so  many  feet  per 
second  over  a  level  plain,  will  be  clearly  notice- 
able at  a  computed  distance  from  its  source." 
Probably  six  simultaneous  observers  would  not 
use  the  same  adjective  in  describing  any  given 
odor,  but  if  it  is  objectionable  the  adjective  is  ines- 
sential ;  the  real  point  of  importance  is  the  distance 
that  the  odor  travels.  Since  odors  will  travel, 
litigation  will  necessarily  result  and  will  have  to 
be  settled  in  some  way. 

Several  instances  of  odors  were  cited  by  the 
author.  The  garbage  reduction  works  at  Barren 
Island  (within  the  borough  of  Brooklyn,  city  of 
New  York)  for  several  years  gave  off  fumes  from 
the  retorts  and  tankage  dryers  which  traveled  5, 
6,  or  more  miles,  according  to  wind  and  humidity, 
before  ''iffusion  and  chemical  break-up  relieved 
the  offense.     "These  odors,  while  disagreeable. 
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were  not  particularly  nauseating  to  most  people 
and  for  many  years  legal  actions  to  end  them 
were  not  effective.  Recently,  however,  a  per- 
manent  injunction  has  been  granted.  Close  to 
the  plant,  although  intensified,  the  odors  were 
scarcely  more  offensive  than  at  considerable  dis- 
tances." 

An  injunction  having  been  granted  against  the 
operation  of  the  Barren  Island  plant,  one  was  lo- 
cated at  the  south  end  of  Staten  Island  (borough 
of  Richmond)  to  replace  it.  This  new  plant  was 
supposed  to  be  the  latest  word  in  garbage  reduc- 
tion and  to  avoid  as  far  as  possible  the  creation 
of  odors  or  other  nuisance.  However,  Mr.  Tribus 
says  that  these  works  "for  several  months  of 
operation  prior  to  its  being  closed  as  a  nuisance 
gave  off  gases  that  persisted  in  nauseating  qual- 
ity and  strength  to  points  8  and  9  miles  away. 
Rather  curiously,  although  24-hour  operations 
were  maintained,  these  perifAtetic  smells  became 
more  offensive  after  sundown.  Evidently,  the 
sun's  rays  possess  a  deodorizing  power  which  was 
joyfully  welcomed  by  the  burdened  population 
through  those  months  of  torment. 

"Years  ago  it  was  discovered,  practically  by 
accident  that  sunlight  streaming  into  a  tank  hold- 
ing tried-out  seal  oil,  while  going  through  the 
curing  process,  killed  in  large  measure  the  exceed- 
ing vile  odors  of  decomposition,  and  these  made 
life  undurable  for  the  workmen." 

The  state  of  New  York  for  years  maintained 
action  against  New  Jersey  to  enjoin  the  emitting 
of  corrosive  gases  and  offensive  odors  from  cer- 
tain large  manufacturing  plants  in  Bayonne. 
Some  of  the  defendants  gathered  some  of  the 
worst  gases  into  two  great  chimneys,  which  they 
left  at  a  height  of  3bO  feet  above  the  ground. 
"While  the  eye  can  see  the  output  drifting  for 
several  miles,  diffusion  and  perhaps  transi'orma- 
tion  largely  occurs  before  the  odorous  gases  de- 
scend to  ground  level  again,  unless  a  strong  wind 
blows  them  earthward  to  produce  their  old-time 
results  of  throat  and  nose  irritation."  l-'urther 
north  in  New  Jersey,  odors  given  off  in  the  prep- 
aration of  certain  chemical  and  other  commerci.'il 
products  were  intensely  irritating  to  the  residents 
of  New  York  City  more  than  a  mile  away  across 
the  Hudson  river. 

The  author  states  that  the  peculiar  anvl  rather 
pungent  odors  of  tropical  vegetation  in  the  West 
Indies  can  be  discerned  25  or  30  miles  before  the 
islands  are  reached  by  boat  but  suggests  that 
the  ocean  itself  may  transport  the  odors  to  a  cer- 
tain extent  in  the  stream  flow  and  land  washings 
that  it  receives.  This  suggests  that  gases  may  be 
absorbed  by  water  to  be  given  off  agam  some 
distance  away,  as,  for  instance,  volatile  elements 
from  the  effluents  of  sewage  treatment  plants 
seem  to  be  carried  in  flowing  streams  for  consid- 
erable distances.  In  such  cases,  however,  the 
gases  when  liberated  do  not  usually  travel  far 
from  the  stream  itself.  "Even  in  the  case  of  the 
lower  Passaic  river,  Gowanus  creek  and  formerly 
the  Chicago  river,  the  well-known  trio  of  unen- 
viable waters  charged  to  practical  saturation  with 
sewage,  the  odors  were  not  noticeable  usually  for 
more  than  a  few  blocks  away  from  their  banks." 


Mr.  Tribus  quotes  a  few  brief  sentences  from 
the  testimony  of  experts  in  the  suit  by  Richmond 
borough  to  enjoin  the  operation  of  the  plant  be- 
fore rcicrred  to,  known  as  the  Lakes  Island  re- 
duction plant:  "Odors  travel  greatly  under  light 
air  and  high  humidity."  "Garbage  scow  smells 
are  noticeable  from  34  to  Y2  mile."  "Odors  travel 
3  to  5  miles,  increasing  with  quantity  .  .  . 
night  travel  is  more  offensive  than  day."  ''Odors 
carry,  say,  3  miles."  "Odors  not  so  offensive 
with  high  winds."  "Garbage  odors  will  travel 
long  distances."    "Odors  would  not  carry  far." 

Economical  Blasting  With  T.  N.  T. 

A  new  method  for  firing  T.  N.  T.  in  propagated 
ditch  blasting  which  greatly  reduces  labor  costs 
and  saves  time  has  been  evolved  by  the  State 
Board  of  Health  of  Greenwood,  Miss.,  m  deep- 
enmg  the  Walker's  Lake  canal.  J.  Lyell  Clarke, 
sanitar)  engineer  of  the  boards,  says: 

"Work  on  the  canal  was  discontinued  when  at- 
tempt was  made  to  fire  T.  N.  T.  in  water  by  prim- 
ing each  charge  with  an  electric  cap  connected  ia 
series — the  usual  method.  Owing  to  the  leakage 
of  the  electric  current  through  water,  this  method 
proved  a  failure,  caused  misfires  and  resulted  in  a 
labor  cost  almost  prohibitive. 

"T.  N.  T.  being  very  insensitive  will  not  ex- 
plode by  the  propagated  method,  so  in  an  effort 
to  reduce  the  two  main  items  of  cost  of  ditch 
blasting,  which  are  labor  and  caps,  a  new  method 
has  been  evolved.  Tests  were  made  wherein  \% 
pound  charges  of  50  per  cent  straight  dynamite 
were  used  in  lieu  of  electric  caps.  Knowing  that 
concussion  from  the  explosion  of  one  primed 
charge  placed  in  the  center  of  a  line  of  charges 
of  )'4  pound  of  dynamite,  spaced  at  intervals  of 
18  inches,  would  be  transmitted  throughout  the 
entire  line  and  cause  almost  simultaneous  com- 
bustion, it  was  thought  that  the  explosion  of  the 
top  charges  of  dynamite  would  in  turn  detonate 
the  large  charges  of  the  more  insensitive  T.  N.  T. 
placed  beneath  it.    This  it  did. 

"The  top  charges  of  dynamite  exploded  the 
T.  N.  T.  more  completely  than  did  the  electric 
caps,  shattered  the  top  soil  and  lifted  it  well  back, 
gave  the  T.  N.  T.  an  opportunity  to  heave  out  tne 
bottom  strata  in  good  form  and  in  addition  there- 
to eliminated  the  cost  of  priming  each  hole,  the 
cost  of  connecting  the  caps  in  series,  and  the  cost 
of  re-shooting  misfires.  Only  one  cap  was  re- 
quired to  set  off  one  hundred  charges.  The  re- 
sulting ditch  was  wider,  larger  and  more  uniform 
than  that  constructed  with  the  T.  N.  T.  detonated 
bv  an  electric  cap  placed  in  each  charge;  besides, 
the  work  was  speeded  up  about  200  per  cent. 

"The  cost  of  blasting  a  ditch  10  feet  wide  at  top, 
3  feet  wide  at  bottom  and  4  feet  deep,  with 
charges  V/j,  pounds  of  T.  N.  T.  (or  picric  acid) 
detonated  with  )4  pound  charges  of  50  per  cent 
straight  dynamite  spaced  18  inches  apart,  is  ap- 
proximately $750  per  mile;  or  14  cents  per  cubic 
yard  of  earth  removed.  Six  laborers  under  aver- 
age swamp  conditions  can  blast  one  mile  of  ditch 
in  one  week." 
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Government  Contracts 


American  Engineering  Council  would  limit 
number  of  cost  plus  contracts,  standardiza- 
tion  of  contracts,   and   prompt   payments. 
Employment  bureau  for  engineers. 


After  careful  investigation  and  deliberation  the 
executive  board  of  the  American  Engineering 
Council  has  just  recommended  that: 

"Whereas,  the  need  is  pressing  for  a  unified 
empIo3'ment  service  for  engineers,  national  in 
scope,  local  in  application,  and  financed  for  ade- 
quate service,  and 

"Whereas,  the  contributions  which  the  con- 
stituent societies  of  the  Federated  American  Engi- 
neering Societies  are  able  to  make  to  the  Employ- 
ment Bureau  have  been  found  inadequate  to  pro- 
vide an  employment  service  such  as  engineers  re- 
quire, therefore,  be  it 

"Resolved :  That  the  Executive  Board  of  the 
American  Engineering  Council  endorses  in  prin- 
ciple a  paid  employment  service  but  in  the  reduced 
fees  to  members  of  organizations  supporting  said 
service,  and  be  it  further 

"Resolved :  That  a  committee  of  five  members 
of  the  Executive  Board  be  appointed  by  the  chair- 
man and  that  the  Boards  of  Direction  of  the  four 
founder  societies  be  requested  each  to  appoint  a 
member  of  its  board  in  order  to  form  a  joint 
committee  of  the  nine  members  on  engineering 
employment  in  the  power  to  organize  an  em- 
ployment bureau,  on  a  plan  which  will  invite  the 
co-operation  of  interested  organizations." 

The  question  of  government  contracts  was 
thoroughly  discussed  by  the  board  which  made 
important  recommendations : 

"That  government  work  be  normalh-  carried 
out  through  unit  price,  or  lump  sum  contracts, 
or  by  the  purchase  and  hire  method.  Where 
none  of  the  above  methods  are  applicable  to  con- 
ditions, that  the  cost-plus  method  be  used  in  which 
the  contractor  is  refunded  the  actual  cost  of  the 
work,  plus  an  accorded  compensation  which  in- 
creases if  the  work  is  done  below  the  estimated 
cost  of  the  work,  and  decreases  if  the  work  costs 
more  than  estimated,  but  never  sinks  below  zero; 

"That  there  be  appointed  by  the  president  an 
Inter-Departmental  Board  on  Standardization  of 
Contracts,  consisting  of  one  representative  of 
each  government  department  engaged  in  con- 
struction. That  this  board  recommend  policies 
to  govern  in  the  standardization  of  contracts 
within  each  department.  Each  department  should 
have  a  small  board  representative  of  each  bureau 
engaged  in  construction,  and  should  seek  to  unify 
and  standardize  contract  practices  within  the  de- 
partment, and  the  chairman  of  these  departmental 
boards  might  preferably  constitute  the  inter-dt- 
partmental  board,  which  should  be  only  advisory 
in  character.  That  when  the  contracts  of  each 
department  shall  have  been  by  itself  thus  stan- 
dardized,   that    the    Inter-Departmental     Board 


consider  these  contracts  and  make  necessary  rec- 
ommendations to  harmonize  and  secure,  so  far 
as  feasible,  uniformity  of  practice  in  the  differ- 
ent departments ; 

"That  all  government  officials  shall  recognize 
the  importance  of  exerting  the  utmost  efforts 
to  take  prompt  partial  payments  on  government 
contracts  at  reasonable  intervals  as  stated  in  the 
contracts,  for  all  services  rendered  and  materials 
delivered  by  the  contractor,  on  the  work  that  has 
been  accepted  by  the  government  inspector; 

"That  payment  shall  in  all  cases,  as  far  as  pos- 
sible, be  made  by  the  official  or  agency  directing 
the  work,  and  not  by  an  outside  accounting  or 
financial  agency,  in  order  to  avoid  the  burden 
on  the  contractor  of  delays  in  payments  when 
made  by  such  agency  not  directly  concerned  with, 
or  responsible  for  the  efficiency,  economy  and 
dispatch  of  the  work." 


Relieving  Unemployment  By 
Construction  Activities* 


Vitally    changed    conditions,    competition. 
United  States  co-operation,  capacity  to  in- 
crease employment,  freight,  materials  and 
financing  are  all  important  factors. 


The  rapid  evolution  in  this  country  from  an 
agricultural  to  an  industrial  nation  and  the  change 
of  the  majorit}'-  of  the  population  from  rural  t'j 
urban  dwellers  and  consequent  dependence  on 
continuous  employment,  have  not  so  far  been 
adequately  provided  for  and  now  demand  busi- 
ness co-ordination.  An  important  factor  of  the 
present  industrial  condition  and  lack  of  employ- 
ment is  the  development  of  trusts  producing  co- 
operation between  producers,  wholesalers  and  re- 
tailers in  which  the  consumer  gains  little  advan- 
tage. 

\\'e  now  face  either  a  complete  or  a  partial 
recognition  of  the  co-operating  principle  of  in- 
dustrial business.  Complete  recognition  involves 
a  practical,  economic  revolution  that  would  para- 
lyze industry  for  a  time  and  it  is  even  doubtful 
if  we  are  ready  for  co-operation  in  the  production 
of  the  five  great  raw  materials,  namely :  coal,  iron, 
lumber,  oil  and  copper,  but  we  should  not  hesi- 
tate to  take  a  step  toward  co-operative  business 
organization.  The  question  should  be  whether  to 
reorganize  one  or  more  industry,  preferably  one. 
at  the  present  time. 

Unemployment  may  be  mitigated,  but  not  re- 
duced, by  [limited?]  employment,  providing  a 
clearing  house  for  laborers  and  work,  and  by  re- 
ducing working  hours  or  employing  alternate 
shifts.  The  construction  of  public  work  in  con- 
junction with  other  measures  is  advisable  when 
assured  of  the  co-operation  of  the  public  officials, 
industrial  leaders  and  the  public  at  large.     The 

Ab.stract  of  memorandum  suhmittcd  to  the  President's 
l^neniployment  Conference  hy  K.  C.  Mai'.'^hall.  .Jr..  General 
Manager  of  Associated  General  Contractors  of  America. 
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ability  of  public  and  private  construction  to  aid 
unemployment  is  dependent  one  on  the  other, 
with  the  industries  for  construction  market ;  on 
shortage  and  demand  for  construction ;  on  capac- 
ity to  increase  employment ;  on  causes  delaying 
construction  and  steps  necessary  to  revive  con- 
struction. 

Construction  is  the  key  to  about  40  industries 
affording  employment  to  greater  numbers  than 
construction  itself.  The  potential  demand  .for 
private  and  public  work  is  estimated  to  be  at  pres- 
ent about  ?  15,000,000,000,  includino-  $5,000,000,- 
000  for  home  construction,  $5,000,000,000  for  rail- 
road construction,  $2,000,000,000  for  public  utili- 
ties, $2,000,000,000  for  public  roads,  $1,000,000,- 
000  for  reclamation  and  irrigation,  commerce  and 
hydro-electric  work. 

The  approximate  ratio  between  the  amount 
of  labor  employed  in  construction  and  in  the  six 
basic  industries  is  estimated  at  about  2J/  to  1. 
The  employment  of  2  men  in  the  field  therefore 
means  a  total  of  7  in  the  whole  construction 
group.  It  is  believed  that  if  a  large  part  of  pub- 
lic work,  for  which  appropriations  are  available 
is  started  in  November,  employment  could  be 
found  for  nearly  1  billion  men  within  90  days. 

Construction  has  been  delayed  on  account  of 
the  increased  cost  of  labor,  material,  freight  rates 
and  financial  charges.  It  is  believed  that  the 
average  cost  of  labor  and  material  are  now  about 
60  per  cent  greater  than  in  1914  and  allowing  a 
natufal  regular  increase  of  about  20  per  cent  in 
that  period  they  may  be  considered  40  i^oints 
above  normal  at  the  present  time.  .>\ny  saving 
that  might  be  effected  by  waiting  for  lower  labor 
and  material  costs  will  be  insignificant  compared 
with  the  expense  of  any  system  of  charity  thai 
might  be  necessitated  by  further  postponement 
of  work. 

If  construction  is  delayed  until  producers  in 
the  basic  industries  are  driven  out,  the  supply  of 
materials  will  become  so  low  that  prices  may 
move  rapidly  upward  and  we  must  therefore  look 
beyond  labor  and  material  costs  to  reduce  con- 
struction prices  enough  to  stimulate  the  present 
demand. 

Freight  rates  on  construction  materials  are  dis- 
couraging and  sometimes  even  prohibitory.  In 
some  localities  they  are  129  per  cent  above  the 
1917  charges,  amounting  to  as  much  as  $11,000 
per  mile  for  an  18-foot  concrete  highway,  and  un- 
duly keep  up  the  cost  of  construction  and  prevent 
its  revival. 

Interest,  bonus,  premiums  and  other  financial 
charges  on  money  loaned  for  construction  pur- 
poses have  been  excessive,  amounting  in  some 
cases  to  from  18>4  per  cent  to  30  per  cent  and 
causing  many  projects  to  be  postponed  or  aban- 
doned. 

In  order  to  give  efficient  government  aid  to 
construction  it  has  been  recommended  that  all 
federal,  state,  county  ^and  municipal  work  for 
which  appropriations  are  available  should  be  im- 
mediately put  under  construction  ;  that  necessary 
contemplated  appropriations  should  be  promptly 
made  and  that  federal  and  state  governments 
should   co-operate  on   reclamation   work;   that   a 


home  loan  agencies  should  be  established  to  fur- 
nish money  at  reasonable  rates  for  housing  con- 
struction; that  freight  rates  should  be  adjusted 
on  construction  materials:  that  railway  claims 
should  be  paid,  enabling  the  companies  to  under- 
take improvements  and  extensions  ;  that  unlawful 
or  injurious  combinations  and  agreements  in 
finance,  building  and  material  production  should 
be  investigated ;  that  private  construction  should 
be  encouraged  by  tax  exemption ;  and  that  the 
Federal  Power  Commission  be  enabled  to  pass 
on  private  power  prospects. 

The  paper  concludes  with  the  recognition  of  the 
danger  of  a  very  serious  effect  from  the  sudden 
expansion  of  construction  materials  prices  when 
artificial  stimulation  is  attempted.  "Unless  con- 
structors, material  producers  and  labor  are  will- 
ing in  this  emergency  to  accept  reasonable  profit 
and  reasonable  wages,  any  intensified  construc- 
tion program  may  end  in  disaster  .  .  .  since 
we  should  not  attempt  to  arbitrarily  regulate 
prices,  assurance  of  reasonable  prices  must  come 
from  the  far-sightedness  of  industrial  leaders  who 
know  the  ultimate  benefit  of  steady  prices,  wages 
and  market  and  from  the  force  of  public  opinion. 
It  is  with  these  considerations  in  mind  that  stimu- 
lation of  construction  is  recommended." 


Road    Resurfacing   In 
Sullivan  County 

Unscarified    macadam    covered    with    two 

inches  of  water-bound  macadam  and  three 

inches  of  bituminous  macadam.     Spraying 

sixteen  feet  width  in  one  trip. 


By  W.  A.  Hardcnburgh 

Cood  management  by  the  contractor  and  a 
somewhat  unusual  method  of  resurfacing  are 
among  the  interesting  points  in  a  four-mile  state 
road  resurfacing  job  between  the  towns  of  White 
Lake  and  Monticello,  Sullivan  county,  New  York. 
The  work  is  also  interesting  as  showing  what 
might  be  called  standard  road  construction  prac- 
tice by  the  contractor,  for  the  firm  doing  the  work 
— De  Graff  &  Hogeboom,  Inc.,  of  Kingston,  N. 
Y. — has  followed  road  construction  for  many 
j'ears.  A  sample  of  the  way  the  work  was  han- 
dled is  shown  by  the  fact  that  within  ten  minutes 
after  the  last  stone  had  been  crushed  the  work 
of  dismantling  the  crusher  was  well  under  way. 

In  the  resurfacing,  the  old  road  was  neither  cut 
down  nor  scarified.  An  "evener"  course  of  broken 
stone  was  laid  on  top  of  the  old  roadbed,  and 
thoroughly  rolled.  On  top  of  this  was  laid  the 
new  surface.  This  plan  has  the  advantage  of 
preserving  intact  the  old  road  as  a  solid  and  well- 
compacted  base,  while  saving  labor  in  scarifying 
and  reshaping. 

The  new  surface,  which  was  laid  on  top  of  the 
"evener"  course,  consisted  of  two  coats  of  bitumi- 
nous material,  totaling  2],i  gallons  per  square  yard 
and  3  inches  of  crushed  stone.  The  "evener" 
course   was   of   No.   3   stone,   and   of  an   average 
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thickness  to  give  two  inches  of  cover  when  well 
rolled.  On  top  of  this  was  placed  3  inches  of 
No.  3  stone,  which  was  thoroughh'  rolled.  Bitu- 
minous material  A  of  the  state  specifications  was 
then  applied  at  the  rate  of  1^  gallons  per  square 
yard.  The  voids  in  this  course  were  filled  with 
a  thin  layer  of  No.  2  stone,  which  was  rolled  in. 
On  top  of  this  was  spread  Yi  gallon  per  square 
yard  of  bituminous  material,  and  this  was  cov- 
ered with  a  thin  coat  of  No.  1  stone.  The  old 
road  was  of  bituminous  macadam  7  inches  thick. 
The  five  inches  of  resurfacing  gave  the  road  :i 
total  thickness  of  12  inches. 

The  contract  also  called  for  widening  the  road 
from  14  to  16  feet.  One  foot  of  width  of  stan- 
dard bituminous  macadam  was  added  to  each 
side  of  the  old  road,  which  had  proved  too  nar- 
row for  traffic.  Cleaning  and  reconstructing 
ditches  and  shoulders  was  also  required  by  the 
contract. 

Field  stone,  secured  from  stone  walls,  stone 
piles  and  the  neighboring  fields  were  used. 
Teams  were  employed  entirely  on  the  work  of 
hauling  stone  from  the  field  to  the  crusher,  as  on 
work  of  this  sort  a  motor  truck  becomes  mired 
or  otherwise  delayed  frequently.  A  Climax 
crusher,  steam  engine  driven,  set  up  at  a  point 
about  midway  of  the  strip  to  be  resurfaced,  fur- 
nished the  stone.  No  coarse  stone  were  used,  so 
tailings  were  recrushed. 

Except  on  the  shortest  of  hauls,  crushed  stone 
was  handled  by  motor  trucks ;  on  very  short 
hauls  teams  were  used.  Two  Brockway  trucks, 
of  2  and  3^4  tons  capacity,  respectively,  were 
used  for  hauling  stone.  These  were  equipped 
with  solid  tires,  but  were  rarely  used  off  the 
main  road. 

Spreading  of  the  stone  was  entirely  by  hand, 
the  men  using  stone  forks.  A  Buffalo-Spring- 
field 10-ton  roller  was  used  for  compacting  the 
broken  stone.  There  was  no  appreciable  amount 
of  excavation ;  even  the  reshaping  of  shoulders 
and  the  reconstruction  of  ditches  involved  very 
little  excavation. .  A  Climax  Jumbo  road  scrapei 
was  used  on  this  part  of  the  work. 

The    bituminou?    material    for    the    road    was 


PUMPING  OIL  FROM  MOTOR  TRLCK  TANK  TO  OIL 
SPREADER 

hauled  by  a  "King"  motor  tank  truck  from  Mon- 
ticello,  about  six  miles  away.  The  tank  contents 
were  transferred  by  hand  pumping  from  the  mo- 
tor tank  truck  to  the  oil  sprayer. 

By  means  of  extensions  to  the  spraying  bar, 
the  entire  width  of  the  road  was  treated  with 
bituminous  material  at  one  time,  not  only  saving 
time,  but  also  giving  a  more  uniform  applica- 
tion. The  sprayer  was  hauled  by  the  steam 
roller,  which  also  furnished  steam  for  heating  the 
oil  and  for  putting  it  under  pressure. 

Italian  labor  was  employed  mainly,  the  men 
being  housed  at  a  camp  operated  by  the  contrac- 
tors. The  average  pay  of  the  50  men  employed 
on  the  work  was  about  $3.50  per  day  each.  The 
contractor  also  furnished  his  own  teams  and  wag- 
ons— Eagle  wagons  were  used. 

The  total  cost  of  the  four  miles  of  resurfacing 
along  with  ditch  cleaning  and  reconstruction  and 
remaking  of  the  shoulders,  was  about  $57,000. 
Mr.  Hogeboom  was  in  charge  for  the  contrac- 
tors. A.  L.  Bush  was  engineer  in  charge  of  the 
work  for  the  State  Highway  Department,  and  J. 
L.  Scully  resident  engineer. 
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OK    PAVEMENT    AT    ONCE 


Sewage  Disposal  at  Akron 

Owing  to  the  rapid  growth  of  Akron  during  and 
since  the  war  because  of  the  enormous  expansion 
of  its  industries,  the  sewage  disposal  plant  com- 
pleted a  few  years  ago  has  already  been  greatly 
outgrown  and  can  now  treat  only  about  half  of 
the  sewage.  The  other  half  is  necessarily  being 
discharged  into  the  Cuyahoga  river  and  this  has 
been  the  cause  of  persistent  complaint  from  the 
township  below.  It  is  expected  that  the  state 
board  of  health  will  order  the  city  to  increase  the 
capacity  of  its  treatment  plant  so  as  to  purify  all 
of  the  sewage.  The  city  engineers  estimate  that 
the  cost  of  the  addition  to  the  plant  will  be  ap- 
proximately $1,000,000.  Plans  have  not  been  made 
for  it  yet  and  it  is  doubtful  if  construction  will 
besjin  before  next  summer  or  fall  even  if  the  con- 
struction of  the  plant  should  be  decided  upon  at 
uncc. 

The  present  plant  was  built  in  1915  and  was  de- 
scribed in  "Municipal  Journal"  for  July  15  and  22. 
.\t  the  same  time  and  on  the  same  site  there  was 
built  a  garbage  reduction  plant  which  was  aban- 
doned last  year,  hog  feeding  being  substituted. 
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Psychology  and  Sewage  Sludge  Disposal 

In  a  paper  read  before  the  American  Society  for 
Municipal  Improvements  this  week  and  describ- 
ing how  the  Rochester  sewage  disposal  plant  gets 
rid  of  its  sludge,  N.  Adelbert  Brown,  the  engineer 
in  charge  of  the  plant,  makes  statements  that 
may  suggest  to  other  cities  a  means  of  inducing 
farmers  to  take  sludge  off  their  hands  for  use  as 
a  fertilizer. 

It  is  a  common  remark  that  people  seldom 
place  much  value  on  what  they  can  get  for  noth- 
ing, and  Rochester  has  applied  this  to  sewage 
sludge.  It  was  offered  to  near-by  fruit  growers 
and  truck  dargeners  without  charge,  and  some 
used  it.  But,  says  Mr.  Brown :  "Reports  of  the 
use  of  this  fertilizer  were  not  enthusiastic.  This 
was,  in  part,  due  to  a  belief  that  enthusiastic  re- 
ports would  increase  the  price.  In  1919  a  charge 
of  50  cents  a  load  was  made,  the  buyer  loading 


from  the  dump,  and  more  was  drawn  away  than 
in  the  previous  year  with  no  charge."  At  the 
suggestion  of  the  farmers,  an  additional  25  cents 
is  charged  when  the  sludge  is  discharged  directly 
into  their  carts  from  a  tipple.  Up  to  July  1  of 
this  year  the  city  had  received  $650  for  sludge. 

Possibly  other  cities  might  find  that,  by  making 
it  more  convenient  for  the  farmers  to  use  the 
sludge,  and  by  making  a  charge  sumciently  high 
to  cause  them  to  think  that  the  city  believes  the 
sludge  is  worth  something,  the  farmers  would 
come  to  that  opinion  also. 

The  entire  paper,  which  is  very  interesting, 
will  be  published  in  Public  Works  next  week. 


Maximum  Speed  Highway  Construction 

The  description  of  a  notable  piece  of  highway 
construction  and  the  accompanying  editorial  in 
our  issue  of  October  15,  abundantly  demonstrate 
the  possibility  of  securing  maximum  speed  of 
construction  in  the  early  stages  of  a  highway  con- 
tract and  the  very  great  additional  profit  that  may 
be  secured  by  maintaining  the  maximum  speed 
throughout  practically  the  entire  time  of  opera- 
tion. 

This  desideratum  is  possible  of  attainment  in 
nearly  all  contracts  that  are  executed  under  ordi- 
nary conditions  without  unusual  restrictions  or 
physical  difficulties.  In  general,  the  principal  fac- 
tors likely  to  expedite  or  retard  the  work  are  en- 
gineering, financing,  traffic,  organization,  equip- 
ment, materials,  schedule,  stimulus  and  interfer- 
ence. Items  which  have  different  relative  impor- 
tance on  different  occasions. 

Engineering  promotes  the  rapidity  and  econ- 
omy of  work  when  the  surveys,  designs  and  speci- 
fications, detail  plans  and  blue  prints  are  all  com- 
plete in  advance  of  the  work,  and  line  and  grade 
and  special  instructions  are  always  ready  for  the 
contractor  as  soon  as  he  needs  them. 

Financing  is  satisfactory  when  the  contractor 
has  acceptable  surety  bonds  ready  and  sufficient 
resources  and  cash  balance  to  buy  all  materials 
and  equipment  in  ample  time  to  avoid  possibili- 
ties of  delay  and  to  meet  the  largest  possible  pay- 
rolls, freight  charges,  and  incidental  expenses 
promptly  and  without  difficulty. 

The  season  should  be  selected  so  as  to  allow 
the  work  to  be  commenced  and  continuously 
prosecuted  under  the  most  favorable  weather  con- 
ditions, when  the  soil  is  in  good  order  and  delay 
from  flood  or  storm  or  interruptions  by  rain  or 
inclement  weather  are  minimum. 

Ample  provision  should  be  authorized  and  car- 
ried out  in  advance  for  the  suspension  or  by-pass- 
ing of  traffic  or,  if  it  must  be  maintained  along 
the  line,  for  its  regulation  so  as  to  involve  no  de- 
lay or  obstruction  to  the  construction. 

The  contractor's  office  and  field  organization 
should  be  complete,  with  energetic,  skilled  and 
thoroughly  reliable  men  in  charge  of  all  the  dif- 
ferent departments,  with  selected  labor  trained 
to  do  specific  or  routine  work  to  the  best  advan- 
tage, and  with  thorough  co-ordination  through- 
out,  preventing  all    interference,   duplication  of 
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work,  or  lost  time.  Each  man  should  know  in 
advance  what  he  is  to  do,  how  to  do  it  and  when 
to  do  it. 

The  equipment  should  be  of  standard  type  oi 
the  highest  efficiency,  simple  in  design  and  abun- 
dant to  keep  the  entire  labor  force  always  busy 
and  to  eliminate  labor,  save  time,  and  secure  con- 
tinuity of  work  to  the  utmost  degree. 

Arrangements  should  be  made  in  advance  for 
the  testing  and  acceptance  of  satisfactory  mate- 
rials of  all  kinds  and  for  their  delivery,  storage 
and  distribution  in  a  way  most  advantageous  for 
rapid  work  and  to  prevent  delay,  and  loss  or  dam- 
age to  the  materials. 

A  complete  schedule  should  be  prepared  in  ad- 
vance showing  the  exact  time  and  duration  of 
every  operation,  the  labor,  materials  and  equip- 
ment required  for  it  and  noted  on  a  chart,  and 
should  be  kept  displayed  and  posted  daily  so  that 
the  exact  condition  of  the  work  may  be  instantly 
apparent  by  inspection. 

The  men  may  be  stimulated  to  greater  speea 
and  efficiency  by  several  methods  or  a  cambina- 


tion  of  them.  All  of  them,  or  certain  groups,  may 
be  promised  a  bonus  for  the  completion  of  the  job 
or  a  section  of  it  in  a  given  time.  They  may  be 
given  a  certain  quantity  to  perform  for  which 
a  full  day's  wage  will  be  paid  no  matter  how 
quickly  it  is  done.  They  may  be  paid  on  the 
piece-work  plan  at  a  certain  rate  per  unit  of  work 
accomplished ;  and  competition  may  be  secured 
by  establishing  a  rivalry  between  gangs  or  sec- 
tions to  be  either  given  prizes  or  honorary  badges 
for  first  completing  their  given  amount  of  work. 

Delays  and  reduced  speed  are  sometimes  due 
to  disagreements  or  quarrels  with  local  authori- 
ties or  residents,  or  infringement  of  local  ordi- 
nances, which  should  be  avoided ;  or  to  waiting 
for  permits  to  close  streets  or  move  sewers,  water 
pipes  or  telegraph  lines,  all  of  which  should  be 
provided  in  advance. 

-^  systematic  inspection  of  all  equipment  and 
tools  and  prompt  repairs  of  any  damages  or  re- 
newals of  broken  equipment  are  important  and 
should  be  fully  provided  for  by  the  supply  and  re- 
pair department. 


Inverted  Siphons  for  Sewers 


The  Boston  Society  of  Civil  Engineers  in  February,  1915, 
appointed  a  committee  on  Inverted  Siphons  for  Sewers, 
consisting  of  W.  S.  Johnson,  R.  M.  Whittct  and  Prof. 
Dwight  Porter,  with  instructions  to  study  and  report  upon 
methods  of  design  and  construction  and  results  of  operation 
')f  inverted  siphons,  both  those  for  carrying  sewage  only 
and  those  for  storm  water.  Shortly  thereafter  a  question- 
naire was  sent  out  to  New  En-'l-'nd  cities  and  more  or  less 
complete  information  was  secured  concerning  upwards  of  90 
siphons.  Based  upon  this  and  upon  material  found  in  vari- 
ous en..;ineering  i)ul)lications  the  number  was  later  increased 
to   140  siphons. 

.•\  discussion  of  these  data  was  held  in  April,  1916,  by 
I  lie  sanitary  section  of  the  society  and  more  data  obtained. 
L'nlortunately  the  chairman,  Mr.  Johnson,  died  in  October, 
1917,  and  ^lr.  Whittet,  who  succeeded  him  as  chairman, 
died  in  December,  lliis.  Apparently  the  chairmen  of  this 
committee,  as  is  the  more  or  less  common  practice,  per- 
fornid  most  of  the  work,  and  nether  had  concluded  the 
summarizing  of  the  information  The  third  member.  Prof. 
Porter,  suceeded  as  chairman  and  F.  .'\.  Marston  and  H.  E. 
Hnlnn's  were  addefl  to  the  committee.  The  committee  thus 
constitutd  was  unable  to  learn  what  progress,  if  any,  either 
of  tile  iirevious  chairmen  had  made  with  the  report  and  con- 
siderable of  the  data  obtained  could  not  be  found.  How- 
ever, the  questionnaires  were  in  the  possession  of  the  com- 
mittee and  on  the  basis  of  these  a  report  has  been  prepared 
.md  was  presented  to  the  .society  under  date  of  July  10th, 
H)'>1 

This  report  contains  a  general  discussion  of  the  engineer- 
ing principles  involved  in  inverted  siphons  with  numerous 
illustrations  of  the  different  points  drawn  from  actuil  prac- 
tice; a  tabulation  of  the  data  obtained  through  the  ques- 
tionnaire and  detailed  descriptions  of  a  number  of  inverted 
siphons  both  in  Massachusetts  and  elsewhere  .\n  effort  is 
ii'atle  below  to  present  in  as  condensed  form  as  possible 
some  of  the  more  valuable  features  of  this  report,  omitting 
to  a  l:ir<re  extent  the  discuss'on  of  fundamental  principles, 
which  can  be  found  in  text  books  such  as  Folwell's  "Sew- 
erage,"  Metcalf   iK-   Eddy's  "American   Sewerage  Practice," 

Apparently  the  earliest  inverted  siphon  in  this 
country  was  one  built  under  Dorchester  bay  and 
completed  in  18H,3.  In  addition  to  being  the  old- 
est it  is  also  con.spicuously  the  longest,  largest 
and   deepest   inverted   siphon    in    Massachusetts, 


being  7,160  feet  long,  7.5  feet  inside  diameter  and 
a\  erages  142  feet  below  low  tide.  Quite  recently 
a  considerably  larger  one  has  been  built  to  con- 
vey the  sewage  of  New  Orleans  under  the  Indus- 
trial canal,  this  being  10  feet  in  diameter  with  a 
nominal  carrying  capacity  of  2,000  cubic  feet  per 
second. 

Most  inverted  siphons  are  under  pressure  and 
are  generally  built  of  iron  or  steel,  although  in 
some  cases  vitrified  pipe  is  used,  generally  rein- 
forced with  concrete. 

Inverted  siphons  are  used  where  the  hydraulic 
gradient  of  a  sewer  line  lies  above  the  bottom  of 
a  stream  or  valley  crossed,  and  also  where  -t 
would  pass  through  another  conduit,  subway  or 
other  underground  structure.  A  notable  illus- 
tration of  inverted  siphons  under  subways  is  fur- 
nished by  New  York  City,  where  20  siphons  were 
necessitated  by  the  construction  of  the  subway, 
these  varying  in  diameter  from  a  pair  of  101-inch 
pipes  to  one  16-inch  pipe  for  storm  water,  and  for 
house  sewage  from  one  6-inch  pipe  to  one  42- 
iiich.  Most  of  the  New  York  siphons  are  com- 
paratively short,  varying  in  length  from  66  feet  to 
256.  The  depressions  below  grade  vary  from  2.3 
feet  to  22.0,  most  of  them  running  between  10  feet 
and  15  feet.  The  first  New  York  siphon  was  built 
in  llOlh  street  in  1913  for  carrying  a  10-foot  by 
12-foot  sewer  under  the  Lexington  avenue  sub- 
way. Two  authorities  on  sewer  construction  ad- 
vised against  it,  but  it  was  built  and  has  g,iven 
no  trouble.  This  and  another  siphon  could  have 
been  avoided  by  lowering  the  subway  for  eight 
city  blocks  or  by  building  a  new  trunk  sewer,  but 
the  former  would  have  cost  about  $1,000,000  and 
unfavorably  affected  the  location  of  stations. 
The  new  trunk  sewer  would  have  cost  $1,500,000, 
while  the  two  siphons  cost  about  $71,000. 
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There  appear  to  have  been  few  data  for  check- 
ing up  the  theoretical  calculations  as  to  loss  of 
head,  velocity,  etc.,  in  inverted  siphons,  but  ex- 
periments made  by  the  Massachusetts  State 
Board  of  Health  on  the  Gardner  inverted  siphon 
built  in  1890  showed  actual  losses  of  head,  after 
flushing,  varying  under  two  different  heads  of 
flow  from  about  1.9  to  about  2.2  times  the  loss 
computed  for  a  clean  pipe ;  while  seven  months 
later,  without  again  flushing,  the  loss  of  head  was 
roughly  3.5  times  that  computed  for  a  clean  pipe. 
This  was  a  12-inch  iron  pipe  1,050  feet  long.  Un- 
der an  average  velocity  of  about  0.4  feet  per 
second,  flushing  had  not  yet  been  thought  neces- 
sary for  several  years. 

Velocities  in  five  Boston  inverted  siphons  were 
found  to  vary  from  1.19  to  3.49  feet  per  second. 
It  has  generally  been  assumed  that  siphons 
should  be  so  designed  and  operated  as  to  secure  a 
velocity  of  at  least  two  or  three  feet  per  second, 
but  experience  with  these  and  other  .siphons 
seems  to  indicate  that  lower  velocities  than  these 
have  been  maintained  for  years  without  causing 
serious  deposits  or  other  troubles.  Actual  ve- 
locities, however,  may  be  increased  by  deposits  in 
the  siphons,  as  is  described  further  on. 

Concerning  the  profile  of  an  inverted  siphon, 
the  committee  reports  that  "where  the  water  car- 
ries heavy  matter  in  suspension  or  rolled  along 
the  sewer  bottom,  as  in  the  case  of  storm  flow, 
an  upward  slope  at  the  downstream  end  is  more 
favorable  than  a  vertical  rise  for  carrying  the 
grit  out  of  the  siphon.  In  cases  where  there  is 
but  scanty  head  available  and  its  conservance  is 
important  for  avoiding  back  water  upstream,  in- 
clines at  the  ends  involve  somewhat  less  loss  of 
head  than  vertical  wells.  Inclines  are  a  feature  of 
all  the  inverted  siphons  used  on  the  combined 
sewers  intersected  by  the  New  York  City  sub- 
ways, with  the  exception  of  that  at  Hudson  ave- 
nue, Brooklyn." 

Screens  above  siphons  are  not  generally  intro- 
duced and  the  advisibility  of  tliem  is  to  be  ^ws- 
tioned.  "During  the  conslrn'^tion  of  the  Brook- 
l)'n  inverted  siphon  made  neressfiry  for  subway 
work,  the  use  of  bar  screens  above  .>^iphon  en- 
trances to  keep  out  large  floating  materials  n'as 
considered,  and  to  test  its  practicability  a  tempo- 
rary wooden  screen  was  set  up  in  a  large  sewer 
leading  to  one  of  the  siphons.  Within  two  days 
it  was  completely  covered  for  the  depth  of  the 
flow  with  rags,  paper,  twine,  wood  and  other 
debris,  effecti\ely  blocking  the  flow  and  showing 
conclusively  that  any  such  device  would  form  a 
dam  in  a  verv  short  time."  (See  "Municipal 
Journal"  for  April  26,  1917.) 

There  appears  to  be  wide  difference  of  practice 
regarding  the  employment  of  sumps  at  the  upper 
ends  of  inverted  siphons  to  catch  silt  and  other 
heavy  matter.  Of  the  siphons  for  which  returns 
were  received,  sumps  were  provided  on  16,  at  the 
upstream  end,  on  32  at  the  downstream  end,  on 
17  at  both  ends,  and  on  58  at  neither  end.  The 
first  inverted  siphon  built  in  New  York  because 
of  subway  construction  had  a  sump  at  the  up- 
stream end,  but  after  seven  years  of  experience 
with  it  the  engineers  considered  it  unnecessary 


and  recommended  omitting  sumps  from  subse- 
quent designs.  Instead  of  a  sump,  an  inverted 
siphon  in  Fitchburg,  Mass.,  had  placed  above  it 
a  grit  chamber  50  feet  long,  and  the  Dorchester 
bay  siphon  referred  to  has  a  settling  chamber  in 
the  form  of  twin  "deposit  sewers"  1,260  feet 
long  in  which  the  velocity  does  not  exceed  one 
foot  per  second. 

('LL:.\NING  inverted  SIl'HONS 

For  cleaning  inverted  siphons,  both  flushing  and 
hand  work  are  employed.  For  flushing  the  meth- 
ods in  use  are  stated  by  the  committee  to  be  as  fol- 
lows: (a)  The  temporary  .speeding  up  of  pumps,  if 
there  is  a  pumping  station  on  the  sewer  line,  (b) 
Receiving  the  sewage  flow  at  the  head  of  the  in- 
verted siphon  into  flush  tanks  which  automaticallv 
discharge  when  full,  (c)  Providing  a  permanent 
flushing  gate  at  the  manhole  at  the  i.c.id  of  (he 
inverted  siphon,  or  else  grooves  for  the  insertion 
of  stop  planks  when  desired,  (d)  Opening  a  blow- 
off  at  the  low  point  of  the  pressure  pipe  of  the 
inverted  siphon,  (e)  Admitting  clean  water  at 
the  head  of  the  inverted  siphon  from  a  perma- 
nent connection  made  with  a  street  water  main  or 
through  a  hose  line  from  a  neighboring  hydrynt. 
(f)  Introducing  river  water  through  a  special 
connection  to  the  chamber  at  the  head  of  the 
siphon,  which  is  occasionally  possible. 

As  illustrations  of  the  above  methods,  method 
(a)  was  used  in  the  Dorchester  bay  inverted  si- 
phon. In  connection  with  this,  the  value  of  C 
in  the  Chezy  formula  was  determined  both  bciore 
and  after  flushing,  using  the  pumps  as  meters, 
and  this  co-efficient  was  found  to  increase  from 
about  80  before  flushing  to  between  140  and  150 
after  flushing.  Increased  velocity  for  flushing 
was  obtained  by  proper  manipulation  of  the 
pumping  units,  admitting  sea  water  to  the  pump 
wells  when  there  was  not  enough  sewage  and 
storm  water. 

Method  (b)  was  used  at  Cijncord,  Mass.,  where 
there  was  installed  a  flush  tank  at  the  head  of 
each  of  two  8-inch  siphons,  one  with  a  capacity 
of  7,400  gallons  and  the  other  1,570  gallons,  the 
tanks  discharging  from  10  to  14  times  a  day. 

Method  (c)  was  employed  in  the  siphon  of  the 
metropolitan  main  sewer  at  Portland  and  Main 
streets,  Cambridge,  and  on  four  sinhnns  on  New 
Bedford. 

Method  (d)  was  used  for  a  30-inch  inverted 
siphon  5,300  feet  long  at  Fitchburg,  which  drops 
52  feet  from  its  upper  end  to  the  lowest  point  in 
the  Nashua  river,  where  there  is  proyided  a  24- 
inch  blow-off  discharging  into  the  river.  At 
Gardner  and  at  Andover  there  are  blow-offs  at 
the  low  points  discharginp^  onto  small  filter  beds; 
the  former  being  a  12-inch  iron  pipe  1,050  feet 
long  with  a  25-foot  drop  and  the  latter  a  12-inch 
pipe  4,980  feet  long  with  a  66-foot  drop. 

Method  (e)  is  employed  in  connection  with  the 
Andover  siphon  just  referred  to,  which  is  con- 
nected with  a  6-inch  water  main.  This  method  is 
also  used  for  the  inverted  siphons  under  the  .sub- 
ways in  New  York  City  wherever  the  dry- 
weather  pipe  has  at  times  too  small  a  flow  to  pre- 
vent deposits. 

(Tn  be  continued) 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Samall  Bridge  Founda- 
tions in  Deep  Water 

When  the  foundations  for  small  bridge  piers 
are  built  in  water  more  than  5  or  10  ftet  deep 
the  construction  of  submerged  concrete  or  ma- 
sonry is  likely  to  be  more  difficult  and  expensive 
than  where  the  water  is  shallower,  but  unless  the 
current  is  very  swift  or  there  is  a  very  irregular 
hard  bottom  the  work  can  usually  be  done  with 
moderate  rapidity  and  economy  when  the  designs 
and  specifications  are  properly  adapted  to  the 
conditions,  and  even  provided  they  are  not,  or 
unexpected  conditions  develop,  good  results  may 
often  be  obtained  if  the  engineers  will  accept  al- 
ternative features  of  design,  suited  to  practical 
and  economical  methods  of  construction,  which 
the  contractor  may  often  be  in  a  position  to  pro- 
pose. 

If  the  water  exceeds  15  or  20  feet  in  depth  or 
the  current  is  more  than  4  miles  per  hour,  or  the 
site  is  exposed  to  frequent  and  violent  storms  or 
the  bottom  is  very  difficult,  thorough  examina- 
tions should  be  made  by  the  contractor  before  his 
bid  is  prepared  and  he  should  retain  the  con- 
sulting or  supervising  services  of  an  engineer  ex- 
perienced in  this  class  of  work. 

If  difficulty  is  anticipated  in  carrying  out  the 
work  according  to  plans  and  specifications,  very 
careful  study  should  be  given  to  them  and  to  local 
conditions  with  a  view  of  preparing  alternate 
plans  and  working  out  standard,  modified  or  spe- 
cial methods  of  construction  to  save  time,  danger 
and  expense.  If  such  methods  are  found  and  well 
presented  and  the  contractor  has  sufficient  equip- 
ment and  capable  men  to  execute  and  direct  the 
work  it  is  probable  that  such  changes,  if  not  inimi- 
cal to  the  quality  of  the  finished  structure  will  be 
acceptable  to  the  engineer  and  owner. 

FOUNDATIONS  ON   HARD   BOTTOM 

If  the  bottom  is  approximately  level  rock,  wa- 
tertight sectional  forms  may  be  sunk  to  exact  re- 
quired position  with  their  upper  edges  above  wa- 
ter level  and  a  few  feet  of  concrete  may  be  de- 
posited in  them  under  water  by  bottom  dumping 
buckets  or  tremies,  sealing  the  form  wh^ch  then 
acts  as  a  cofferdam  and  may  be  pumped  out  and 
the  remainder  of  the  concrete  deposited  in  the 
dry. 

If  the  rock  bottom  is  irregular,  small  cavities 
may  be  filled  or  sloping  surfaces  built  up,  by  con- 
crete bags  deposited  by  divers  around  a  template 


to  form  a  support  for  the  lower  edges  of  the  form 
which  can  then  be  sunk  and  concreted,  as  de- 
scribed above.  If  the  surface  of  the  bottom  is 
generally  level,  local  projections  and  irregulari- 
ties are  desirable  rather  than  objectionable  if 
they  are  of  sound,  hard  material  and  clear  the 
forms.  If  the  bottom  is  covered  with  mud,  silt 
or  sand  it  can  be  removed  by  dredging,  scraping, 
or  by  powerful  suction  pumps  aided  perhaps  by 
hydraulic  jets  or  by  combinations  of  them.  Some 
of  these  methods  may  be  employed  to  remove  ir- 
regularities and  projections  of  hard  strata  not 
solid  rock. 

After  the  forms  are  concreted  the  detachable 
sides  should  be  removed  and  if  necessary  used 
over  and  over  again  for  other  piers.  If  the  cur- 
rent is  swift,  or  if  wave  action  has  to  be  resisted, 
it  may  be  desirable  to  build  timber  cribs  sunk 
with  rock  ballast  and  having  interior  pockets  for 
concrete  to  be  deposited  under  water  and  form 
footings,  sealing  if  necessary  to  lower  ends  of 
forms  or  cofferdams  similar  to  these  that  have 
been  described. 

FLOATING  CAISSONS 

If  the  depositing  of  concrete  under  water  is 
prohibited  or  undesirable  it  may  sometimes  be 
placed  in  a  floating  caisson,  which  consists  vir- 
tually of  a  sectional,  detachable  cofferdam  large 
enough  to  enclose  the  pier  and  connected  to  a 
permanent  detachable  bottom,  caulked  water- 
tight, floated  to  position  and  moored  over  the  re- 
quired center  after  the  river  bottom  there  has 
been  properly  leveled  by  divers  or  by  dredge  or 
scraper  work,  provided  it  is  of  satisfactory  hard 
and  sound  material. 

If  the  bottom  is  not  too  soft  to  carry  the  load 
wooden  piles  may  be  driven  in  it  and  capped 
with  concrete  placed  under  water  or  cut  off  to 
exact  level  by  a  submerged  circular  saw,  or  the 
piles,  carefully  driven  to  approximate  position, 
may  be  left  uncut  and  their  tops  enclosed  in  a 
carefully  leveled  mass  of  concrete,  thus  forming 
a  footing  with  horizontal  surface  to  receive  the 
bottom  of  the  caisson  which  is  rradually  sunk  to 
rest  on  it  by  building  the  concrete  pier  within. 
The  bottom  of  the  caisson  may  be  either  of  con- 
crete or  of  timber,  remaining  in  position  after 
the  sides  are  detached  and  removed.  If  of  con- 
crete, it  should  be  reinforced  like  a  floor  slab,  to 
resist  unbalanced  upward  pressure.  It  may  have 
short  side  walls  connected  by  transverse  parti- 
tions, all  forming  stiffening  webs.  Rubber  gas- 
kets or  their  equivalents  should  be  provided  in 
the  joints  of  the  detachable  sides. 
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COFFERDAMS 

If  the  rock  bottom  is  covered  with  several  feet 
of  mud,  clay  or  solid  earth  there  may  be  built  on 
it  a  cofferdam,  consisting  of  a  single  line  of  in- 
terlocking steel  sheet  piles  assembled  to  form  a 
complete  enclosure  around  the  pier  before  driving 
is  commenced,  and  then  driven  successively  a 
foot  or  two  each  by  an  air  hammer  or  steam  ham- 
mer moving  around  and  around  the  colferdam 
until  all  are  driven  to  the  required  depth. 

Under  ordinarily  favorable  conditions  such  a 
small  cofferdam  can  be  readily  pumped  out  with 
one  or  two  4  or  6-inch  centrifugal  pumps  that 
will  also  take  care  of  ordinary  leakage  through 
the  sides,  the  latter  generally  diminishing  as  the 
narrow  openings  of  the  installation  joints  become 
filled  with  mud  and  silt,  a  process  which  can  be 
accelerated  by  throwing  in  sand,  manure  and  sim- 
ilar material  on  the  outside  where  it  will  be 
drawn  in  by  the  flow  of  the  water.  The  coffer- 
dam can  be  thus  unwatered  and  the  bottom  ex- 
cavated to  a  point  not  below  the  lower  ends  of 
the  piles,  after  which  the  forms  can  be  placed  and 
the  concrete  deposited  in  the  usual  manner,  and 
the  piles  pulled  and  redriven  for  other  cofferdams 
or  stored  or  sold. 

Steel  sheet  piles  of  various  sizes  weighing  from 
5  to  50  pounds  per  square  foot  have  been  designed 
and  manufactured  for  this  sort  of  service  and 
some  of  them  provide  for  very  wide  units  of 
minimum  weight  and  cost  to  be  used  in  soft  ma- 
terial while  others  are  intended  for  hard  driving 
and  will  endure  great  abuse.  The  ordinary  weight 
is  from  20  to  45  pounds  per  square  foot  and  the 
cost  is  generally  slightly  greater  than  that  of 
structural  steel.  Under  favorable  circumstances 
from  50  to  100  sheet  piles  cai:  be  driven  per  day 
with  a  small  steam  or  air  hammer.  They  are 
driven  much  faster  with  double-acting  s:eam  ham- 
mers that  also  can  be  adapted  to  pull  the  piles. 

CYLhsDER    PIERS 

Small  bridge  piers  have  often  been  made  with 
a  pair  of  riveted  steel  cylinders  from  4  to  10  feet 
in  diameter,  sunk  to  the  required  depth,  filled 
with  concrete  and  braced  together  above  the  bot- 
tom of  the  river.  Sometimes  these  cylinders  are 
sunk  above  a  small  cluster  of  previously  driven 
piles  and  sometimes  the  cylinders  are  first  sunk 
and  the  piles  afterwards  driven  in  them  with  fol- 
lowers. The  cylinders  are  usually  made  of  thin 
steel  plates  and  are  sunk  by  loading  and  interior 
excavation;  having  the  upper  courses  bolted  or 
riveted  on  as  they  sink.  The  cylinder  sinking 
may  also  be  facilitated  by  a  hydraulic  jet  played 
around  the  lower  edere,  if  one  is  available. 

The  interior  may  be  excavated  by  any  conveni- 
ent method  such  as  the  suction  pump  or  an  exca- 
vating bucket  or  even  by  hand  if  the  water  can  be 
pumped  out.  When  the  cylinder  is  sunk  to  the 
required  depth  if  the  bottom  is  sufficiently  sealed 
by  stratum  which  it  penetrates,  the  water  can  be 
pumped  out  and  the  cylinder  filled  with  concrete 
placed  in  the  open  air.  but  if  it  is  impossible  to  at 
first  unwater  the  cylinder,  a  foot  of  concrete 
may  be  deposited  under  water  to  seal  it,  after 
which  it  is  pumped  out  and  the  remainder  of  the 
concrete  placed  in  the  dry. 


If  riveted  steel  cylinders  are  not  available, 
wooden  cylinders  made  with  staves  banded  to- 
gether, may  be  used  instead,  but  should  be  shod 
with  steel  or  iron  to  form  a  cutting  edge. 

IMPROVISED  PILE  DRIVER 

When  wooden  piles  are  required  for  founda- 
tions in  inaccessible  places  where  it  is  difficult 
or  expensive  to  secure  and  operate  regular  pile 
driver  machines,  it  is  often  possible  to  drive  the 
piles  in  soft  ground,  not  clay,  by  means  of  a  hy- 
draulic jet  of  100  to  200  pounds  pressure,  deliv- 
ered through  the  nozzle  attached  to  a  long  2-inch 
steel  pipe  with  flexible  supply  connection,  that 
may  first  be  used  to  dig  a  hole  for  the  pile,  and 
afterwards  loosely  attached  to  the  pile  and  car- 
ried down  with  it  while  the  sinking  is  assisted  by 
blows  on  the  pile  top  from  a  battering  ram,  or 
any  conveniently  improvised  hammer. 

A  serviceable  hammer  can  be  made  from  a  short 
round  log  of  heavy  green  timber  which  should 
run  up  and  down  between  vertical  guides,  called 
leads  "  that  can  be  rigidly  attached  to,  or  pivoted 
on,  a  fixed  or  movable  framework  or  tower  or  can 
be  suspended  from  a  derrick  boom  and  held  by 
hand  lines  or  guys.  A  very  light  and  portable  ar- 
rangement consists  of  a  vertical  mast  seated  on 
and  braced  to  a  T-shaped  horizontal  sill  frame 
A-frames,  tripods,  breast  frames  and  gantries  of 
various  kinds  on  sliding  sills  or  on  wheels  or 
rollers  may  also  be  used  to  support  the  hammer 
and  leads. 


Co-Ordinating  the  World's  Production  and 
Construction 

A  special  committee  on  construction.  Noble 
Foster  Hoggson,  New  York,  chairman,  appointed 
pursuant  to  the  action  of  the  board  of  directors  ot 
the  International  Chamber  of  Commerce  to  study 
the  construction  industry,  referred  the  results  of 
their  study  to  the  production  group  for  examina- 
tion and  decision  as  to  practical  measures  which 
should  be  taken  in  order  that  the  International 
Chamber  of  Commerce  may  most  effectively  take 
action  in  the  matter  and  the  production  group  has 
recommended  that  the  board  of  directors  take  the 
following  steps: 

A.  Appoint  a  permanent  committee  to  under- 
take a  survey  of  the  construction  industry  which 
shall  proceed  along  the  lines  of  collecting  and 
collating  and  disseminating  the  vast  amount  of 
valuable  data  which  is  available  and  which  is  at 
present  in  the  possession  of  such  agencies  as  the 
British  Societies  of  Engineering  Standards,  the 
Koyal  Institute  of  British  Architects,  the  French 
Ministry  of  Commerce,  the  Office  de  Batimcnt 
in  Paris,  the  International  Biographical  Institute 
of  Brussels,  the  Advisory  Committee  of  the  1-cd- 
eration  of  Labor,  the  National  Federation  of  Con- 
struction Industries  of  the  United  States,  the  As- 
sociated General  Contractors  of  America,  and  a 
number  of  similar  agencies  operating  in  different 
countries. 

B.  Subject  to  the  availability  of  funds  which 
can  be  used  for  the  purpose,  provide  a  necessary 
staff  for  carrying  on  the  work  above  described. 
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Recent  Legal  Decisions 


SIDEWALKS    AND    CROSSINGS    NOT    REQUIRED    TO       BE 
PERFECT 

The  Wisconsin  Supreme  Court  holds,  Hollan  v. 
City  of  Milwaukee,  182  N.  \\'.  978,  that  many  cir- 
cumstances, such  as  the  topography  of  the  local- 
ity, the  development  of  the  community,  the  stan- 
dard of  road  construction  attained  therein,  the 
amount  and  character  of  traffic,  etc.,  are  to  be  tak- 
en into  consideration  in  determining  whether  a 
given  condition  renders  a  highway  defective. 
What  will  render  one  highway  defective  will  not 
condemn  another.  This  rule  apjalies  to  sidewalks 
in  cities  as  well  as  country  highways.  It  was  held 
that  a  slope  of  seven  inches  in  a  cement  walk 
approaching  the  flagstone  part  of  the  walk  in  an 
alle}^  in  a  residential  district,  on  which  the  plain- 
tiff slipped  and  fell,  was  not  such  a  defect  as  to 
make  the  city  liable  for  the  plaintiff's  injuries. 
Nor  was  the  fact  that  one  of  the  cobblestones  at 
the  crossing  projected  above  the  others  from  1% 
to  2  inches  such  a  defect.  The  court  said :  "When 
cobblestones  are  used  in  the  construction  of  al- 
leys or  portions  of  walks,  there  will  necessarily 
be  more  variation  from  a  level  surface  than  when 
brick  or  cement  is  used.  In  plamning  for  the  con- 
struction of  walks  over  alleys  and  streets  where 
there  are  inequalities  in  the  surface,  municipal 
officers  may  assume  that  pedestrians  will  use 
some  care  and  will  seek  to  avoid  dangers  which 
are  obvious."  W^alks  and  crosswalks  are  not  re- 
quired to  be  perfect.  It  suffices  if  they  are  rea- 
sonably safe.  There  may  be  inequalities,  pro- 
jections, and  depressions  so  slight  that  municipal 
authorities  may  assume  that  they  will  not  cause 
injury  to  persons  using  ordinary  care. 

CONTRACTS   BETWEEN    MUNICIPALITIES    AND    PUBLIC 
UTILITIES    UNDER   OHIO    CONSTITUTION 

The  Ohio  Supreme  Court  holds.  Link  v.  Public 
Utilities  Commission,  131  N.  E.  796,  that  section 
4,  art.  XVIII  of  the  Ohio  Constitution  is  self- 
executing  and  no  action  of  the  legislature  is  es- 
sential to  empower  a  municipality  and  a  public 
utility  corporation  to  enter  into  a  valid  contract 
for  the  product  or  service  of  such  corporation  to 
be  supplied  to  the  municipality  and  its  inhabi- 
tants. Such  a  contract  is  not  subject  to  review  by 
the  Public  Utilities  Commission. 


HOLDER    OF    PAVING    WARRANTS    NOT    ENTITLED    TO 
PENALTY  ON   DELINQUENT  TAXES 

A  corporation,  holder  of  certain  paving  war- 
rants, regularly  issued  by  officers  of  Oklahoma 
City  against  lots  benefited  by  paving,  and  regu- 
larly certified  by  the  city  treasurer  to  the  county 
treasurer  with  the  city  taxes,  brought  an  action 
against  the  county  for  interest  purported  to  have 
been  collected  by  the  county  treasurer  and  not 
paid  to  the  bondholder.  The  evidence  conclu- 
sively disclosed  that  the  amount  of  the  warrants 
and  all  interest  collected  thereon  was  paid  to  the 
bondholders,  but  the  taxes  were  not  paid  when 
due  and  became  delinquent,  and  the  county  treas- 
urer, when  collecting  the  taxes,  added  the  pen- 
alty of   18  per  cent,  as   provided   by  law.     The 


Oklahoma  Supreme  Court  holds.  Board  of  Com- 
missioners of  Oklahoma  Count}-  \.  Close  Bros., 
198  Pac.  845,  that  the  owner  of  said  warrants  is 
not  entitled  to  any  portion  of  the  penalty  col- 
lected by  the  county,  to  supply  a  deficiency  for 
interest  not  collected,  and  it  was  error  for  the 
trial  court  to  render  judgment  against  the  county 
for  said  warrants. 


COUNTY    NOT    LIABLE    FOR    DAMAGE    CAUSED    BY    THE 

SPARKS     FROM     ROAD     BUI'. DING     ENGINE     IN 

ABSENCE  OF   LEGISLATION 

A  county  is  a  political  subdivision  of  the  state, 
and  as  such  is  not  liable  to  suit,  unless  there  is  a 
law  which  in  terms  or  by  implication  so  declares. 
\pplying  this  principle,  the  Georgia  Court  of  Ap- 
peals holds,  Mills  V.  Chatham  County,  107  N.  E. 
628,  that  a  petition  alleging  that  defendant  coun- 
ty, by  the  negligence  of  its  servants  in  the  opera- 
lon  of  an  engine  in  the  course  of  duly  authori7ed 
public  road  building,  sparks  were  emitted  by  the 
engine,  which  set  fire  to  and  burned  the  plain- 
tiff's house,  was  subject  to  general  demurrer. 
Without  further  legislation,  it  was  held  there 
could  be  no  recovery  for  the  damages  occasioned 
by  the  alleged  negligence  of  the  county's  ser- 
vants. A  wrong  had  been  done  the  plaintiff  for 
which  the  law  provided  no  remedy. 


DUTY  OF  CITY  TO  GUARD  DANGEROUS  EXCAVATIONS 

THOUGH  IMPROVEMENT  WORK  IS  DONE  BY 

CONTRACTOR 

The  Indiana  Appellate  Court  holds,  City  of 
Indianapolis  v.  Cox,  132  N.  E.  8,  that  if  a  city  and 
its  contractors  and  subcontractors  engage  in  im- 
proving a  street  where  the  work  contemplated  in- 
volves grading  and  filling  in  such  a  manner  as  to 
render  the  street  unsafe  for  travel,  it  is  the  duty 
of  all  three  parties,  including  the  city,  to  see  that 
such  dangerous  places  are  properly  safeguarded 
bv  barricades,  lights,  and  other  signal  devices, 
unless  the  danger  is  open  and  obvious  without 
any  warning  devices,  and  the  city  cannot  relieve 
itself  of  this  duty  by  turning  the  work  over  to 
the  contractor. 


LIABILITY    FOR    DAMAGES   CAUSED    BY    BROKEN    MAIN 

In  an  action  against  a  city  for  damage  to  prop- 
erty from  the  breaking  of  a  water  main  in  the 
street  in  front  of  the  premises,  the  Massachusetts 
Supreme  Judicial  Court  holds,  Lyons  v.  City  of 
Lowell,  131  N.  E.  860,  that  the  city,  in  furnish- 
ing water  to  its  inhabitants  for  its  own  profit, 
was  engaged  in  an  undertaking  commercial  in 
character  and  was  liable  for  its  negligent  acts.  As 
the  city  was  found  by  the  auditor  to  have  been 
negligent,  and  as  his  findings,  by  the  agreement 
of  the  parties  to  the  action,  were  final,  judgment 
was  held  properly  entered  for  the  plaintiffs.  Even 
if  the  defendant  was  careful  in  the  inspection  and 
testing  of  its  water  pipes  and  mains,  the  fault  as 
found  by  the  auditor  was  in  the  original  con- 
struction— that  if  proper  care  had  been  used  when 
the  pipes  were  laid  the  break  would  not  have 
occurred. 
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NEWS  OF  THE  SOCIETIES 


Oct.  31— JIKTROrOLlTAN  .SECTION, 
AMi.KlCA.N  tiOClKTV  OF  MKCHANl- 
C.vL  l.,.\OINKKKti.  Ge-l-lOb'ttl»er  lall 
laeLiiiif;.     New  York  City. 

Oct  Jl-f\ov.  b  —  .M-W  l;ngl.anu 
.i^ouCl.^TlU.S  -OF  co.\i.\ii;i;<Ji.».. 
K  NGl.NLiliKa.       Power     sliuw     in     con- 

!■■..■.  iiiMi  wall  i.\Tk;i;.SAi'lu.\AL  Ti';.\- 

TlUl-J         FXI^OamO.N  Mechanic-.^' 

BuiielinK.  Boslun.  Mass.  .-^ec-retary, 
James      !■'.      Morgan,      lievunsliire     St.. 

'nov."  1  —  CLEVELAND  SECTION, 
AiMEKlC-VN  .SOCIETY  OK  MKCHANI- 
C.AE  ENGl.N'EERS.  Hotel  Winton.  Sec- 
retary. Charles  H.  Day.  illuminating  Co. 

Nov.  1— VIRGINIA  SECTION,  .-V.MER- 
IC.'.N  .soriE'i'V  Oi-  'f  r---        -n  'T 
(..INKERS.      Fall    rally    meeting.      Secre- 
tary,   Charles    Eoeher.    K.    Al.    Anderson 
t'o..    Richmond. 

Nov.  1-4— INDUSTRl.VE  RELATIONS 
AS.S0CI.VT10NS  OK  .V.MERICA.  Wal- 
dorl -Astoria  Hotel,  New   York  City. 

Nov.  2— LEFKALO  SECTION  jVMER- 
IC.V.N  SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Lafayette  Hotel.  Secretary. 
K.  L.  Hubbard.   14G  .Arkansas  st. 

Nov.  2— CENTK.VL  rEN.NSVLV.VNI,\ 
SECTION.  AMKRIC.\N  SOCIETY  OF 
MECH.\NIC.\L  ENGINEERS.  Williams- 
port,  i'a.  Secretary,  Prof,  P,  P.  Hen- 
slirll.  I'enn.  State  College. 

Nov.  3  —  HARTP'ORD  B  R  .\  N  C  H  . 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Bond  Hotel.  Sec- 
retary. ^V.  D.  Halsey.  Hartford  Steam 
Bo'ler  Inspection    ^"^^   T.-cnran'"''  (^" 

Nov  4  —  MINNESOTA  SECTION, 
AMI  RICAN  W.VTER  WORKS  .^^SO- 
CIATION.  Minneapolis,  Minn.,  Secre- 
tary. H.  A.  Wbittaker. 

Nov.  8  —  WVTFRT^STTRV  TJT?  \  NCH, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Chamber  of  Com- 
nier'p  H-->11.  Secretary,  J.  R.  Putnam, 
64  Wood  side  ave. 

Nov.  9— B.VLTIMORE  SECTION, 
AMERICAN  SOCIETY'  OF  MECH.4NI- 
CAL  ENGINEERS.  Engineers'  Club. 
Secretary.  Prof.  A.  G.  Christie.  .lohns 
Hopkins   University. 

Nov  13-17--AMKRIC.\N  CIVIC  .\SSO- 
Cr.VTION.  Chicago.  III.  Headquarters. 
90.')-7  [Tnion  Trust  bldg.,  Wa.shington. 
D.  C. 

Nov.  14— METROPOLITAN  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
C.\L  ENGINEERS.  Joint  meeting  with 
A.  I.  E.  E..  .\    I.  M.  E.  and  -\.  S.  C.  E. 

Nov.  14 — NEW  HAVEN  BR.VNCH, 
-AMERICAN  SOCIETY'  OF  MECH.VNI- 
C*L  ENGINEIORS.  Mason  Laboratory. 
Yale  Uniyersity.  Secretary,  1  rot .  S.  \V. 
Dudley    400  Temple  St..  New  Haven 

Nov.  14  —  NEAV  YORK  SECTION 
AMERICA.^  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  Socie- 
fra  bldg..  New  Y'ork  City.  Sec.  G.  I. 
Rhodes.   IIS   Broadway,   New  York  City. 

Nov.  IJ- 16— CITY  MANAGERS'  .\S- 
SOCI.ATIO.V.  Annual  meeting.  Chi- 
cago. Secretary,  H.  G.  Otla,  city 
mgr..    Clarksburg     W.    Va. 

Nov.  14-18  —  AMERICAN  PUBLIC 
Hi:mth        ASSOri  vT'riv,  Annuai 

mcftlne      New   York   City. 

Nov.  15-18— ATL.XNTIC  DEEP  WA- 
TERWAYS ASSOCIATION.  Savannah, 
Ga.  He.irViuarters  Real  Estate  Trust 
hl''g..  Philadelphia,  Pa. 

Nov.  16. 1«  -  .\  ^TIOX.VL  MI'NICI- 
n\l.  I.EXCliE,  Chi.-as-o,  Secretary, 
H  W.  Dodd.  261  Broadway.  New  York 
City. 

Mov.  17— .\MERICAN  INSTITUTE  OF 
FI.rCTRtCAI,       ENGINEERS.  .Joint 

mi  eting  with  Porjpty  of  Nnyal  Archi- 
terts  .nnri   M.irine  rnffin-^ers.      New  York 

Mov.  17-1S — SOCIETY  OF  NAV  \L 
AnrTTITICCTR     AND     MARINE    ENGI- 

NT-I'T:S.      Nev    Vn-U 

Mov  17  —  BRTDGET^ORT  r!R  VNCH 
-AMERICAN  .'SOCIETY  OF  MECHANI- 
CS. ENGINEERS,  Chamber  of  Com- 
merre. 

Nov.  17— T^LFDO  SFCTION.  AMER- 
in  >  V  SOCIETY  OF  MECHANICAL  EN- 
'•INFERS,  Toledo  Commerce  Chib.  Sec- 
ret-rv,  Loring  FreeH.  Atln.^  Chem-Vnl  Co. 

No*'.  17  •^T"-\T.>r'"f-^r-T^  r.T-.,-,.-.TOiSj 

^Vj^^SAiir  ^OCtKTY  OF  MECHANIC 
C'L  ENGINEERS.  Joint  meeting  with 
Worcester  section,  A.  I.  E.  E.    Secretary. 


Harry  .M.  Latham,  Crompton  &  Knowles 
Loom  Works. 

Nov.  iii— (..rilCAGO  SECTION,  AMER. 
IC.\.\  SOCIETY  OK  -MEGHANIC.VL  EN- 
GINEERS. Joint  meeting  wltli  Western 
En.gineering  Soeiet.N'. 

Nov.    22  —  ATL.ANT.'V    SECTION 
.\,MERIC-VN    SOCIETY    OF    MECH-ANI- 
C\L    ENGINEERS. 

Nov.  22— PHIL-ADELPHLA.  SECTION 
-\itLRIC\N  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.    Adelphia  Hotel 

Nov.  25  —  COLOR. \X)0  SECTION 
.UVILRIC-VN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Jletropole  Hotel 
Denver.  Secretary,  William  Lester 
Vulcan    Iron    Works, 

Nov.  23-29— KANS-\S  CITY  SECTION 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGI.NEERS.  Two-day  regional 
meeting.  Secretary,  Louis  Bendit,  517 
Finance  bldg. 

Dec.  1-3- MONT.AN.A.  IRRIG.4.TION 
.\ND  DRMNAGE  INSTITUTE.  Great 
Falls.  Mont. 

Dec.  6-!j— .\MEI!IC\N  INSTITUTE  OF 
CHEMICAL  ENGINEERS.  14th  annual 
meeting.     Baltimore,   Md. 

Dc.  22-2:j— K.V-\S.\S  E.MGI.NEERING 
SOCIETY       Hiitchin.<!nn     K;,n 

Jan.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago.   111. 

•„.^^^-„''^'''^  —  AMERICAN  WATER 
WORKS  .VSSOCIATION.  Annual  con- 
vention.    Philadelphia,  Pa. 


CITY    PAVING    COiNFERE.MCE 

.\bout  l.)0  engineers  and  others  were 
present,  Oct.  20  and  21,  at  a  meeting  held 
under  the  auspices  of  the  Engineers' 
Chil)  of  Philadelphia  with  the  co-op- 
cration  of  the  Society  nf  Municipal 
Engineers,  Philadelphia  Section;  De- 
partment of  Public  V\orks,  Bureaus  of 
Highways  and  Surveys  of  Philadelphia; 
Civil  Engineering  Department,  Univer- 
sity of  Pennsylvania;  Philadelphia 
Chamber  of  Commerce;  City  of  Balti- 
more Paving  Commission;  Department 
of  Public  Works,  Borough  of  Man- 
hattan, City  of  New  York;  Advisory 
Board  on  Highway  Research,  Wash- 
ington, D.  C. 

The  program  included  the  following 
papers,  some  of  vvhicli  were  discussed 
on  the  Hoor:  "The  Structural  Design 
I  if  Pavements,  Including  Sub-base,  Con- 
siderations and  Economic  Depth  of 
I'oundations,"  by  A.  T.  Goldbeck,  En- 
•.^ineer  of  Tests,  Bureau  of  Public  Roads, 
Washington,  D.  C. 

"Preparatory  Steps:  Extension  and 
Repairs  of  Surface  and  Sub-surface 
Structures,"  by  R.  A.  MacGregor,  En- 
gineer, Department  Public  Works, 
Manhattan,  New  York  City. 

"Factors  Determining;  Selection  of 
Type,"  by  C.  M.  Pinckney,  Chief  En- 
gineer, Dept.  Public  Works,  Manhat- 
tan, New  York  City. 

'■Relation  of  City  Planning  and  Zon- 
ing to  the  Selection  of  Type  of  Pave- 
ment," by  Jefferson  G.  Grinnalds,  Sec- 
retary, Zoning  Commission,  Baltimore, 
Maryland. 

"Recent  Developments  and  Recom- 
mended Changes  in  Practice." 

"Vitrified  Brick."  by  P.  C.  Painter, 
City  Manager,  Greensboro,   N.  C. 

"Wood  Block,"  by  Ellis  R.  Dutton, 
Minneapolis,  Minn. 

"Concrete,"  by  B.  H.  Wait,  Consult- 
ing Engineer,  New  York  City. 

'Hydrated  Lime  in  Paving  Concrete," 


by  Tyrrell  B.  Shertzer,  Construction 
Engineer,  New  York  City. 

"Granite  Block"  by  C.  D.  Pollock, 
Consulting   Engineer,    New   York   City. 

".'\sphalt  Pavements."  by  Julius  Ad- 
ler,  Philadelphia  Pa. 

"Design  of  Bituminous  Mixtures,"  by 
F.  S.  Besson,  Major  Corps  of  Engi- 
neers, U.  S.  Army,  Asst.  to  Engineer 
Commissioner,  Washington,  D.  C. 

"Native  Lake  Asphalts  and  Their 
Relation  to  City  Paving,"  by  J.  S.  Mil- 
ler, Chief  Chemist,  Barber  Asphalt 
Paving  Co. 

"Guarantees  and  Inspection."  "Inspec- 
tion a  Remedy  for  Guarantees,"  by 
Prof.  S.  A.  Stephenson,  Jr.,  Associate 
Professor  Civil  Engineering,  Rutgers 
College,  New  Brunswick,  N.  J. 

"Paving  Inspection  from  the  View- 
point of  the  Contractor,"  by  Tliomas  S. 
Martin  3d,  representing  Associated  Gen- 
era Contractors  of  America. 

"When  Is  Repaving  Justified?"  by 
Geo.  H.  Norton,  City  Engineer,  BufJalo, 
N.  Y. 

"Regulation  of  the  Disturbance  of 
Old  Pavements,"  by  JacoD  Schmitt, 
Chief  Engineer  of  Highways,  Brook- 
lyn, N.  Y. 

"Cau.ses  of  Destruction  of  Pavements 
and  Paving  Materials,"  by  Dr.  Felix 
Kleeberg,  Department  of  Public  Works, 
Manhattan,  New  York  City. 

"Regulation  o  fthe  Disturbance  of 
Pavement,"  by  Col.  R.  Keith  Co:npton, 
Consulting  Engineer,  Bureau  of  Paving, 
Baltimore,  M.  D. 

"Repair  and  Maintenance  Problems 
Aflfecting  City  Paving,"  by  P.  T.  Sharp- 
less,  Manager  General,  Tarvia  Depart- 
ment, The  Barrett  Co. 

"Paviiig  Between  Tracks  and  Adjoin- 
ing Rails :  Proper  Construction  of 
Street  Railway  Tracks,"  by  E.  J.  Mc- 
Ilraith,  Engineer  of  Way,  Phila.  Rapid 
Transit  Co. 


AMERICAN    SOCIETY    OF    MECHANI- 
CAL ENGINEERS 

The  section  meetings  of  the  A.  S.  M. 
E.  scheduled  for  October  and  Novem- 
ber contain  many  features  of  interest. 
Chief  among  these  are :  1.  The  indus- 
trial Fuel  Gases  meeting  of  the  Metro- 
politan section  held  in  Newark,  N.  J., 
on  October  24th,  includ.ng  an  inspect. on 
trip  through  the  Harrison  works  of  the 
Crucible  Steel  Co.,  dinner  at  the  Down- 
town Cluli,  and  a  paper  on  "Clean  Cold 
Producer  Gas  from  Bituminous  Coal," 
by  C  F  Kaufman  of  the  Crucible  Steel 
Co.  of  .America ;  (2)  the  two-day  pro- 
fessional session  of  the  Indianapolis  sec- 
tion on  October  28th  and  29th,  at  which 
the  following  papers  were  presented : 
"Stopshok  Wheels,  Their  Construction, 
Use  and  Results  Obtained  Therefrom," 
by  B.  F.  Seymour ;  "Stellite  Metal  and 
Its  Application  to,  the  Arts,"  by  Elwood 
Haynes;  "Steam  as  a' Motive  Power  for 
Commercial  Vehicles,"  by  Fred  Hamil- 
ton;  and  "Acid  Resisting  Alloys— Re- 
search Work  Covering  Non-ferrous 
Metals  in  Its  Application  to  Their  Acid 
Resisting  Properties,"  by  George  A. 
Drysdale;   (3)  an  address  at  the  meet- 
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ing  of  the  Buffalo  section  on  November 
2nd  liy  Prof.  Arthur  M.  Greene,  Jr.,  on 
"Progress  in  Mechanical  Engineering 
Research;"  (4)  one  at  the  Virginia 
section  meeting  on  November  1st  on 
"The  Engineer's  Place  in  lndustry:'^| 
(5)  discussion  of  the  subject  "Railroad" 
at  the  November  9th  meeting  of  the 
Baltimore  section;  (6)  the  joint  con- 
ference of  the  New  Haven  branch  with 
the  New  Haven  Chamber  of  Commerce 
and  local  sections  of  engineering  socie- 
ties, which  will  be  a  symposium  on  the 
economics  of  the  coal  problem  in  Con- 
necticut;  (7)  an  address  at  the  Toledo 
meeting  on  November  17th  on  the  "In- 
dustrial Engineer  in  Business,''  by  Clif- 
ton B.  Reeves  of  the  Willys  Overland 
Company  ;  (8)  an  address  at  the  meeting 
of  the  Atlanta  section  on  the  22nd  on 
"Water  Power  Developments  of  the 
Southeast,"  by  C.  G.  Adsit ;  (9)  a  talk 
at  the  Philadelphia  section  meetmg  on 
the  same  date  by  Commander  H.  C. 
Richardson,  U.  S.  N.,  on  "Experiences 
on  the  NC  3  During  the  Trans-Atlantic 
Fight;"  (10)  an  address  by  William 
Lester  of  the  Vulcan  Iron  Works  on 
"Properties  of  Cast  Iron  and  Gray  Iron 
Foundry  Methods,"  before  the  Novem- 
ber 2Jth  meeting  of  the  Colorado  sec- 
tion; and  (11)  the  two-day  regional 
meeting  of  the  Kansas  City  section  to  be 
held  November  28th  and  29th,  at  which 
will  be  discussed  "Machinery  Methods 
and  Diflnculties  of  Drilling,"  by  R.  D. 
Bush  of  the  Empire  Company,  El  Dora- 
do, Kan.;  Ross  M.  Stuntz,  general 
superintendent  of  construction.  Empire 
companies,  and  C.  P.  Demit  and  A  L. 
Bramer  of  the  Gypsy  Oil  Co.  of  Tulsa, 
Okla.,  "Transportation  of  Oil  by  Pipe 
Lines."  by  S.  B.  Severson  of  the  Em- 
pire companies,  and  the  oil  supply  of  the 
world  by  Mr.  Ambros"  "f  the  Bureau 
of  Mines,  Washington,  D.  C 

The  following  section  meetings 
arc  scheduled  for  the  immediate 
future:  Metropolitan  branch,  suliject, 
"En"ineering  Financing;"  Bridgeport 
branch,  subject.  "Relation  of  Engineer- 
ing and  Management."  discussed  by 
W'alter  Rautenstrauch  of  the  J.  G. 
White  Management  Corp.,  N.  Y.  C. ; 
Columbus  section,  at  wliich  meeting  the 
section  will  be  hosts  of  the  Associated 
Cnlumbus  Engineering  Societies;  At- 
lanta section,  get-together  dinner;  and 
the  Philadelphia  section,  subject  "Pub- 
lic Utilities."  address  liy  W.  C.  L.  Eglin 
of  the  Philadelphia  Electric  Co. 

AMERICAN     SOCIETY     FOR    STEEL 
TREATING 

A  course  of  lectures  lias  been  planned 
by  the  American  Society  for  Steel 
■Treating,  together  with  Engineering 
and  Architectural  Societies  of  Minne- 
sota. 

These  lectures,  nine  in  all,  will  cover 
the   following  subjects : 

Composition,  Elements  and  Classifica- 
tion of  Steel. 

Instruments  and  Apparatus. 
Constitutional  Diagrams. 
Cast   Iron,   Malleable   Iron  and   Cost 
Steel. 
Forgings. 

Annealing  and  Hardening. 
Drawing  and  Inspecting. 
Alloy  Steels. 
Tools  and  Die  Steels. 


A  fee  of  $1.00  will  be  charged  those 
enrolling  for  the  course  which  will  cover 
the  entire  expense. 

For   full  information  address  Alexis 
Caswell,  200  Builders  Exchange,  Min- 
neapolis. 
ENGINEERS'   SOCIETY   OF  ST.   PAUL 

A  regular  meeting  of  the  Engineers' 
Society  of  St.  Paul  was  held  Otober 
10.  J.  P.  Kyle,  attorney,  spoke  on  "The 
Proposed  City  Charter." 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL   ENGINEERS 

The  October  meeting  of  the  Minne- 
sota Section  of  the  American  Institute 
of  Electrical  Engineers  was  held  Oc- 
tober 24th  at  the  State  University.  W. 
F.  G.  Swann,  professor  of  physics.  Uni- 
versity of  Minnesota,  spoke  on  the 
"Theory  of  Relativity." 
JOINT  MEETING  OF  NATIONAL  EN- 
GINEERING   SOCIETIES 

One  of  the  biggest  engineering  gath- 
erings of  the  year  will  be  a  public  meet- 
ing on  the  subject  of  the  St.  Lawrence 
Ship  Canal  and  Power  Project  to  be 
held  in  New  York  City  on  Monday, 
November  14.  W.  L.  Saunders  is  chair- 
man of  the  committee  making  elaborate 
preparations  for  this  event,  which  is 
one  of  a  series  of  joint  meetings  ar- 
ranged by  the  American  Society  of 
Civil  Engineers,  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
American  Society  of  Mechanical  Engi- 
neers and  the  American  Institute  of 
Electrical  Engineers. 

Governor  Henry  J.  Allen  of  Kansas 
will  be  one  of  the  speakers.  He  will 
discuss  the  project  from  the  standpoint 
of  the  producer  of  the  Middle  West. 
Dr.  R.  S.  McElwee,  former  Director  of 
the  Bureau  of  Foreign  and  Domestic 
Commerce,  now  Director  of  the  School 
of  Foreign  Service,  Georgetown  Uni- 
versity, Washington,  D.  C,  will  speak 
on  "The  Greatest  Single  Step  along  the 
Koad  to  National  Etificiency."  Dr.  Mac- 
El  wee  will  illustrate  his  talk  and  will 
go  into  the  economic  features  of  the 
project. 

H.  I.  Harriman  of  Boston  will  dis- 
cuss "The  Power  and  Transportation 
Features  of  the  Project,  Translated  into 
the  Economics  of  New  England  and  the 
East."  Definite  acceptances  have  been 
received  from  these  speakers.  Ex-Gox- 
crnor  W.  L.  Harding  of  Iowa  is  also 
expected  to  deliver  an  address.  Her- 
bert Hoover  has  been  invited  to  pre- 
side. 

BROOKLYN    ENGINEERS'   CLUB 

At  the  regular  meeting.  October  1.1th, 
a  paper  entitled  "Art  of  Illustration  in 
the  Promotion  and  Publicity  of  the 
Ideas.  Inventions  and  Work  of  Techni- 
cal Men,"  and  illustrated  by  lantern 
slides,  was  presented  by  Mr.  H.  P. 
Quick,  consulting  engineer. 


DINNER    TO    ,IOHN     FRITZ    MEDAL 
DEPUTATION 

A  dinner  was  given  in  New  York, 
October  Iflth,  by  the  American  Society 
of  Mechanical  Engineers  to  the  deputa- 
tion, which  conferred  the  John  Fritz 
Medal  on  Sir  Robert  Hadfield  and 
Eun'ene  Schneider,  which  was  partici- 
pated in  by  a  large  number  of  members 
and  guests  who  listened  to  a  number  of 
interesting  addresses  in  some  of  which 
the  International  Peace  Aspect  was  dis- 
cussed. 


INDUSTRIAL  NOTES 

Teran-Lange,  Inc.,  contractors,  has 
recently  been  organized  to  engage  in  the 
installation  of  power,  heating  and  ven- 
tilating plants,  with  offices  in  the  Grand 
Central  Terminal,  New  York  City. 

The  Standard  Sand  and  Gravel  Co. 
has  been  incorporated  at  Kewanee, 
Wis.,  by  George  Shackett,  I.  J.  Fiddler 
and  Charles  L.  Peterka  of  that  city. 

The  Pittman-Smith  Engineering  Co., 
Pittsburg,  Pa.,  has  recently  been  organ- 
ized by  E.  W.  Pittman  and  H.  P.  Smith, 
general  manager  and  chief  engineer  re- 
spectively for  the  engineering  works 
department  of  the  Dravo  Contracting 
Co.,  to  engage  in  the  design  of  power 
plants,  machinery  layouts  and  all  types 
of  industrial  buildings. 
CLEVELAND  BUILDING  EXPOSITION 

Cleveland  will  offer  something  new 
in  the  way  of  a  building  exposition 
opening:  the  new  $5,000,000  municipal 
auditorium  January  4  to  14,  inclusive. 
It  is  sponsored  by  the  Builders  Ex- 
change, the  largest  organization  of  the 
kind  in  the  United  States,  and  will  be 
on  a  non-profit  basis.  Earnings  are  to 
be  rebated  to  the  exhibitors,  pro  rata, 
according  to  space  they  bought. 

Nearly  six  years  ago  Cleveland  ma- 
terial men  put  on  a  most  successful  ex- 
clusive building  material  and  equipment 
show,  introducing  the  rebate  idea. 

The  convention  hall  and  the  main  ex- 
hibition floor  will  both  be  used.  Al- 
ready approximately  60  per  cent  of  the 
space  has  been  sold. 

Exterior  structural  materials,  real  es- 
tate, financing  and  architecture  will 
dominate  the  convention  or  arena  floor. 
Here  will  be  built  perhaps  a  dozen  com- 
pleted cottages  and  bungalows.  On  the 
main  exhibition  floor  will  be  shown 
everything  that  goes  inside  the  building, 
decorating,  finishing,  furnishing  and 
equipment,  while  a  section  will  be  set 
aside  for  contractors'  machinery  and 
equiiiment. 

The  lumber  interests  have  en.gagcd  a 
$10,000  space,  while  two  individual  brick 
exhibits  will  occupy  spaces  that  each 
cost  in  excess  of  $6,000. 

Adding  to  the  national  interest  The 
Associated  General  Contractors  will 
hold  their  annual  convention  in  Cleve- 
land during  exposition  week,  as  also 
will  the  National  Federation  of  Con- 
struction Industries,  while  the  annual 
convention  of  the  Ohio  Association  of 
Builders  Exchanges  is  scheduled  for  the 
last  three  days.  Effort  is  being  made 
to  increase  the  convention  list. 

The  sole  obiect  of  the  exposition  is  to 
stimulate  building  interest  for  the  com- 
ing spring.  Last  year  Cleveland's  build- 
ing investment  was  'a  trifle  more  than 
$78  000,000.  In  the  Fourth  Fodernl  Re- 
serve district,  of  which  Cleveland  is  the 
financial  center,  the  building  investment 
was  approximately  $480,000,000.  And 
tlicre  are  nearly  100,000  vacant  building 
lots  in  the  hands  of  prospective  build- 
ers in  Greater  Cleveland  today,  accord- 
in"  to  the  county  auditor. 

Ralph  P.  Stoddard,  who  had  charge 
of  the  ]!)16  show,  is  Director  General 
of  the  exposition,  and  Richard  G.  Col- 
lier, who  was  associated  with  him  then, 
is  assistant  manager. 
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Automatic  Gas  Making  for  Towns  and  Isolated  Consumers 


In  many  cases  where  it  is  expensive, 
inconvenient  or  causes  much  delay  or 
the  installation  of  costly  plant  and 
ccjuipmenc  to  provide  ordinary  coa!  sas 
for  illumination,  heating  and  cooking 
purposes,  it  has  been  found  advantage- 
ous to  install  machines  producing  gas 
from  gasoline,  a  high  grade  naptha 
which  evaporates  in  the  open  air.  The 
process  of  producing  the  gas  is  simple, 
but  as  the  gasoline  evaporates  irregu- 
larly, the  air,  which  is  the  vehicle  by 
which  it  is  delivered  to  the  burners, 
contains  varying  amounts  of  the  gas. 
which  is  likely  to  cause  smoke  and 
make  it  difficult  to  regulate  the  flame 
satisfactorily. 


stitutions,  shops,  factories,  laboratories 
and  in  educational  buildings.  The  only 
expense  involved  is  the  first  cost  of  in- 
stallation and  the  cost  of  the  gasoline, 
which  at  the  present  price  of  about 
25c.  per  gallon  is  equal  to  about  $1.00 
per  thousand  cubic  feet  of  gas. 

This  gas  is  much  hotter  than  or- 
dinary city  gas  (coal  gas)  or  acety- 
lene gas.  One  thousand  cubic  feet  of 
it  will  maintain  an  80-candle  power 
burner,  equipped  with  a  mantle,  for  400 
hours  at  a  cost  of  Vi  of  one  cent  or 
less  per  hour. 

It  is  claimed  to  be  superior  to  acety- 
lene gas  because  of  its  freedom  from 
explosion,   to   which   the   latter   is    sub- 


machine, suitable  for  institution  or 
community  use,  weighs  about  11,000 
pounds  and  can  be  installed  by  two  men 
with  ordinary  gas  fitters'  tools  in  about 
two  weeks.  The  smaller  size  machine 
requires  no  special  conditions  or  foun- 
dations, but  the  larger  ones  should  be 
placed  on  a  concrete  base.  \\  hcrever 
electric  power  is  available  the  hand- 
wound  weight  that  is  ordinarily  fur- 
nished to  operate  the  air  pressure  de- 
vice can  be  advantageously  replaced  by 
a  small  electric  motor. 

The  numerous  installations  of  the 
Tirrill  gas  machine  include  9  colleges 
and  universities  having  from  1  to  8 
machines  each;  8  laboratories,  equipped 


MACHINE  WITH  CAI'.NCITV  OF  12ii  mid  FlsET  IX  24  HOUR.'^ 

INSTALLED  IN  CHKMISTRY  BUILDING, 

PENNSYLVANIA  COLLEGE 


500.000-FOOT    M.VCHINE   IN.STALLKU  IN   MINING 
BUILDING.    PENNSYLVANIA    COLLEGE. 
AIR  PUMP  DRIVEN  BY  WEIGHT. 


There  was  designed  several  years  ago 
a  machine  producing  gas  by  evapora- 
tion of  gasoline  at  normal  temperatures 
and  provided  with  a  special  apparatus 
for  delivering  variable  fixed  quantities 
of  gas  and  pure  air  to  a  mi.xing  chamber 
where  an  absolutely  regular  -'-ilty  of 
gas  of  any  desired  degree  of  richness 
can  be  maintained  under  uniform  pres- 
sure and  transmitted  to  the  burners. 

The  machine  consists  essentia. ly  of  a 
carburetor  in  which  the  gasoline  is  vo- 
latilized, a  mixing  chamber  by  which 
the  required  richness  of  gas  is  accu- 
rately maintained,  and  a  meter  or  air 
pump,  usually  operated  by  a  weight, 
that  provides  the  air  pressure  for  mix- 
in?  and  delivering  the  gas  and  is 
equipped  with  a  special  valve  and  regu- 
Istintr  mechanism  essential  to  the  im- 
proved features  of  the  machine. 

The  whole  apparatus  is  small,  com- 
pact, free  from  complicated  parts  or 
liability  to  breakage  or  derangement. 
It  can  be  installed  rapidly  by  ordinary 
workmen  in  any  convenient  location 
and  will,  when  properly  assembled  and 
adjusted,  work  automatically  without 
attcndnnts,  providing  a  constant  supply 
of  a  uniform  quality  of  gas  at  a  uni- 
form pressure  and  requiring  no  other 
attendance  than  that  necessary  to  oc- 
casion.! lly  replenish  the  gasoline  sup- 
ply and  wind  up  the  wcipht. 

These  machines,  called  Tirrill  Equal- 
izini;  Gas  Machines,  have  been  in- 
stalled and  successfully  used  in  many 
places  for  lighting,  cookina,  heating 
and  power  for  residences,  villages,  in- 


ject, and  because  it  only  costs  about 
one-fifth  as  much.  Blau  gas  or  Pintch 
gas  costs  from  one  to  three  times  as 
m.uch  as  Tirrill  gas  and  is  delivered  in 
bottles  which  are  inconvenient  and 
sometimes  dangerous  to  handle  and 
transport. 

When  used  for  cooking,  Tirrill  gas 
costs  no  more  than  coal  and  eliminates 
the  cost  of  kindling  wood,  labor  to 
bu  Id  fires,  labor  for  removing  ashes, 
e.Ntra  space  required  for  the  coal  appa- 
ratus, labor  of  cleaning  chimney,  in- 
creased insurance  rates  and  increased 
cnvt  of  renewing  cooking  utensils, 
which  together  with  the  greater  con- 
venience and  the  consumption  of  the  gas 
only  when  in  actual  service  makes  it 
very  desirable  for  domestic  purposes. 

When  equipped  with  a  Tirrill  Blast 
Flame  heating'  burner,  the  gas  will  pro- 
duce a  temperature  of  2.000  degrees, 
which  is  instantly  adjustable  for  labora- 
tory or  mechanical  purposes. 

When  the  gas  is  passed  through  a  Tir- 
rill combination  mixing  valve  it  can  be 
regulated  to  produce  and  maintain  the 
required  temperatures  for  hot  plates, 
stills,  sterilizers,  autoclaves,  warming 
closets,  blast  furnaces,  gas  fuel  heating 
appliances,  ovens,  water  heaters  and 
rancres. 

The  machines  are  made  in  eight  sizes 
with  rated  capacities  of  from  2!i  to  I.-IOO 
lights.  The  complete  equipment,  suit- 
able for  a  small  residence,  weighs  about 
1,000  pounds  and  can  be  installed  by 
one  man  in  a  few  days.   The     largest 


with  1  to  6  machines  each ;  5  factories 
with  2  to  9  machines  each ;  4  shops  with 
1  to  G  machines  each ;  6  large  hospitals 
and  other  institutions  with  from  1  to 
7  machines  each ;  villages  and  towns, 
and  a  large  number  of  private  resi- 
dences having  one  or  more  machines 
with  capacities  up  to  27,000  cubic  feet 
daily.  In  the  Pennsylvania  State  Col- 
lege, where  8  machines  have  been  su- 
cessfully  installed,  it  is  claimed  that  the 
abundant  and  economical  use  of  the  gas 
for  heating  and  laboratory  purposes  has 
been  an  important  factor  in  the  steady 
growth  of  the  institution  from  the  time 
the  first  machine  was  installed  to  the 
present  total  of  4,.572. 

The  largest  machine  manufactured  is 
suitable  for  village  supply  and  has  a 
capacity  sufficient  to  supply  i'bimina- 
tion  and  cooking  heat  for  S'u  average 
families,  which  would  then  be  enabled 
to  save  several  tons  of  coal  each  year 
by  its  use. 

With  the  present  price  of  gasoline, 
considerable  advantage  is  claimed  for 
the  installation  of  these  machines  in 
small  villages,  where  the  cost  of  at- 
tendance, labor,  operation,  and  super- 
vision can  be  entirely  eliminated  by  its 
use.  Desirable  results  can  be  obtained 
in  many  instances  where  a  distribution 
system  installed  for  natural  gas  is  avail- 
able and,  the  natural  gas  supply  having 
become  greatly  diminished,  it  is  neces- 
sary to  provide  an  artificial  gas.  which 
can  be  much  more  quickly  and  easily 
derived  from  gasoline  than  by  the  con- 
struction of  a  coal  gas  producing  plant. 
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New  Appliances 

Describing  New  Machinerj',  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


A  FAST.  FLEXIBLE  CRANE  ON  A  STEEL  WTIEEL  CHASSIS 


A  FAST,  FLEXIBLE  AND  PORTABLE 
CRANE 

The  Universal  Crane,  built  by  the 
Universal  Crane  Co.,  was  carefully  de- 
signed by  men  of  over  20  years  experi- 
ence with  the  idea  of  making  it  ex- 
tremely flexible  and  absolutely  depend- 
able, and  was  thoroughly  tried  out  be- 
fore being  put  on  the  market.  Its 
weight  has  been  safely  reduced  to  the 
point  where  it  can  be  mounted  on  motor 
trucks  and  rubber  tired  trailers  so  that 
it  can  be  moved  quickly  from  place  to 
place. 

The  crane  is  built  as  a  standard  unit 
and  can  also  be  mounted  on  a  wide 
wheel  chassis  for  work  on  the  ground 
or  on  standard  ga.ije  track,  or  it  can  be 
mounted  on  continuous  tread,  on  a  low 
wheeled  traveling  carriage  tliat  runs  on 
Tails  laced  togther  and  laid  on  a  rail- 
road flat  car,  on  a  portal  pier,  ground 
foundation,  or  barpe,  and  can  be  trans- 
ferred from  one  mounting  to  another  or 
made  to  dismount  itself  under  its  own 
power. 

Power  is  furnished  by  a  heavy  duty. 
4-cylinder,    gasoline    engine    which    has 


been  selected  for  its  freedom  from 
vibration  and  heavy,  dependable  con- 
struction. Electric  motor  drive  can  be 
furnished  when  required. 

The  crane  is  a  co:npact.  full-revolv- 
ing type  that  requires  but  little  room 
for  storage  or  to  operate  in.  The  rear 
swinging  clearance  is  only  7%  instead 
of  9  or  10  feet  as  is  usually  the  case, 
and  the  fl:it  car  mounting  is  arranged  so 
the  crane  body  can  be  shifted  sideways, 
one  foot  in  ether  direction,  on  the  axles 
where  it  locks  so  the  crane  can  rotate 
within  6*2   feet  from  track  center. 

The  crane  handles  a  clam-shell  bucket, 
electric  Hfting  magnet,  or  hoist  block. 
An  electric  generator  can  be  added, 
when  necessary,  and  driven  by  the  crane 
motor  to  excite  the  magnet. 

The  capacity  is  I!  to  4  tons  and  the 
operating  speeds  are  so  high  that  it  can 
turn  out  in  a  day  practically  the  same 
volume  of  work  as  many  much  larger 
cranes  do,  having  unloaded  41-yard 
cars  of  sand  in  28  minutes,  and  others 
in  around  37  minutes  apiece.  Stone  has 
been  placed  in  trucks   from   storage  in 


I    . 

> 

^ 

i 

It*" 

x^ 

n 

^S^^B^' 

-  i 

■i' 

-  \ ^aBH^^V 

m 

-^3 

ilie  quantity  of  2."(l  tons  in  under  four 
hours.  Three  hundred  tons  of  coal  have 
been  taken  from  railroad  cars  and 
placed  in  trucks  in  a  9-hour  day. 

Only  one  man  is  required  for  opera- 
tion, and  he  need  not  be  a  licensed  en- 
gineer. The  steel  wheel  chassis  and 
continuous  tread  types  are  travelled  and 
steered  by  power  from  the  operator's 
platform,  and  the  rubber  tired  trailer 
mounting  is  equipped  with  a  similar 
travel  .gear.  With  the  gasoline  engine 
no  fuel  need  be  consumed  when  crane 
is  idle  and  this  machine  only  uses  10  to 
15  gallons  a  day  under  normal  working 
conditions. 

GOOSE-NECK     BOOM     ON     P    «    H 
CRANE 

In  adapting  a  P  &  H  20G  Crane  of 
the  type  shown  in  the  accompanying  il- 
lustration, to  the  handling  of  loads  such 
as  unit  packages  of  lumber  from  high 
piles,  it  was  found  that  the  lengths 
of  lumber  interfered  with  the  strai  it 
or  standard  crane  boom.  To 
overcome  this  and  eliminate  much  of 
the  costly  labor  required  to  handle 
lengths  of  lumber,  pipe,  etc.,  the  mak- 
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P     &      H     GASOLINE      DRIVEN      CKANK 
WaTH     GOOSE      NECK      BOOM      HAN- 
DLING 6x18- FOOT  .S-TON   PACKAGE 

ers.  Pawling  &  Harnischfeger  Co.,  de- 
veloped the  Goose-Neck  boom,  which 
may  be  lifted  almost  straight  up  with- 
out having  the  load  interfere.  In  other 
respects  this  boom  is  like  the  standard 
design  and  attaches  to  the  gasoline- 
driven  corduroy-traction  machine  in  a 
similar  manner. 

The  first  plant  using  the  Goose-Neck 
boom  on  a  P  &  H  "206'-  operated  it 
for  handling  lumber  in  aisle-ways  18 
feet  wide,  taking  lumber  in  unit  pack- 
ages off  2  feet  piles  and  placing  on 
wagons  or  trailers  spotted  in  the  aisle- 
ways  Hardwood  at  4  pounds  per  square 
foot  was  handled  at  the  rate  of  1500 
square  feet  per  trip.  The  amount  han- 
dled per  dav  varied  and  was  limited  by 
the  auxiliary  equipment— trucks,  wag- 
ons, trailers— required  to  carry  the 
lumber  to  stock,  or  to  the  cut-up  room 
or  for  delivery  as  the  case  might  be. 
The  company  using  this  "206"  crane 
with  new  Goose-Neck  boom  will  re- 
quire only  10  laborers  instei-^  of  25 
lireviously  used,  making  a  laoor  saving 
of   $60  per  day 
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Building  San  Diego's  New  Water  Works 


By  Allen  Henry  Wright 


Rock  carried  from  quarry  to  dam  by  gravity,  through  crushers,  screen,  mixer 

and  chutes,  a  distributing  tower  being  necessary  for  distributing  the  concrete 

in  the  further  and  higher  parts  of  the  dam. 


Of  unusual  interest,  from  an  engineering  stand- 
point, is  the  efficient  manner  in  which  gravity  is 
utihzed  in  the  construction  of  Barrett  dam,  on  the 
water  impounding  system  of  the  city  of  San 
Diego,  Cal. 

The  Barrett  dam  is  situated  on  the  Cottonwood 
river,  36  miles  easterly  from  the  city,  and  the  work 
is  being  carried  on  with  city  forces  under  the 
municipality's  hydraulic  engineer,  H.  N.  Savage, 
who  completed  about  two  years  ago  the  Lower 
Otay  dam,  another  unit  of  the  city's  water  system. 

The  dam,  which  will  impound  14,0(X),000,UUO 
gallons  of  water,  was  started  on  February  1,  1920, 
under  a  bond  issue  of  $1,000,000,  although  prelim- 
inary work  had  been  under  way  for  two  months 
prior  to  that.  A  subsequent  bond  issue  of  $500,- 
000  was  voted  in  April  last  for  the  completion 
of  the  construction. 

It  is  the  estimate  of  the  hydraulic  engineer  that 


the  dam  will  contain  approximately  130,000  cubic 
yards  of  concrete  masonry,  having  a  weight  of 
287,000  tons. 

The  placing  of  concrete  began  July  15,  1920, 
following  the  clearing  of  the  dam  site  of  all  loose 
and  unsuitable  material  down  to  solid  granite  bed- 
rock, the  rock  and  earth  excavation  for  the  foun- 
dation and  abutments  of  the  dam  aggregating 
66,000  cubic  yards.  The  cement  required  for  the 
entire  job  will  be  about  130,000  barrels. 

It  is  the  purpose  of  this  article,  however,  to  deal 
particularly  with  the  utilization  of  gravity  upon 
this  project. 

The  Cottonwood  river,  at  the  dam  site,  runs 
through  a  narrow  gorge,  with  high,  rocky  can- 
yon walls,  and  it  is  from  a  point  high  above  the 
work  that  the  engineer  opened  up  a  quarry  to 
furnish  the  rock  for  the  masonry.  He  states  that 
the  Barrett  project  is  being  carried  on  under  the 
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best  quarry  conditions  he  has  known.  The  ma- 
terial secured  is  a  perfect,  typical  granite  of  me- 
dium grain  and  medium  hardness. 

When  the  quarry  was  first  opened  it  was  found 
that  the  surface  rock  was  somewhat  decomposed 
and  hence  not  usable.  After  this  class  of  mate- 
rial had  been  quarried  and  spilled  over  the  can- 
yon sides  below  the  dam  site,  drillers  were  set  at 
work  preparing  for  the  powdermen.  For  the  big 
blasts,  a  battery  of  six  6-inch  diameter  holes, 
spaced  about  20-foot  centers,  were  drilled  from 
100  to  150  feet  deep  in  the  rock  wall,  filled  with 
40  per  cent  bag  powder,  and  set  off,  the  big  blasts 
throwing  down  about  25,000  cubic  yards  of  rock. 

The  rock  thus  obtained  by  blasting  is  broken 
up  at  the  quarry  by  smaller  blasts  and  by  ham- 
mer into  sizes  up  to  16  by  24  inches,  not  to  exceed 
4  feet  in  length,  and. hauled  by  one-horse  two- 
wheeled  carts,  carrying  detachable  skips  of  a  ca- 
pacity of  lyi  cubic  yards,  to  the  crusher,  which  i- 
located  400  feet  above  the  construction  work. 

The  crusher  is  of  the  gyratory  type,  an  Austin 
No.  8,  with  manganese  steel  mantle  and  concave^ 
of  the  same  material.  Up  to  October  1  thi- 
crusher  had  handled  over  90,000  cubic  yards  ot 
rock  without  a  break.  To  lay  and  conserve  the 
rock-dust,  a  water-spray  is  played  on  the  rock  as 
it  enters  the  crusher. 

After  passing  through  the  crusher,  the  rock  goes 
down  to  a  set  of  screens  where  the  material  is 
separated  into  various  sizes,  from  sand  up  to  any- 
thing that  will  pass  through  a  6-inch  screen,  even 


though    its    longest    dimension    may    run    to    14 
inches. 

Rock  pieces  of  larger  size  are  automatically 
passed  by  gravity  to  a  secondary.  No.  4,  crusher, 
Gates  type,  also  gyratory,  and  after  being  broken 
into  smaller  sizes  the  material  is  carried  out  by 
conveyor  belt  to  the  rock  stock  pile,  where  it 
feeds,  through  the  "glory-hole,"  to  another  con- 
vej'or  which  carries  the  crushed  rock  to  the  top 
of  the  mixer  bin,  where,  in  their  proper  propor- 
tions, the  ingredients  pass  into  a  Milwaukee 
mixer,  with  a  capacity  of  81  cubic  feet  dry  mix. 

Again  gravity  enters  into  the  work,  as  it  has 
from  the  start  at  the  quarry,  and  the  mixed  con- 
crete flows  through  a  metal-lined  chute  directly 
to  its  final  place  in  the  base  of  the  dam,  or  to 
the  hoisting  towers  where  the  buckets  are  raised 
to  any  desired  height,  according  to  the  progress 
of  the  work,  and  then  dumped  into  adjustable 
metal  chutes,  from  which  the  concrete  can  be  de- 
posited as  desired  in  the  higher  portions  of  the 
dam,  the  material  feeding  from  the  chutes  by 
gravity. 

Practically  one-half  of  the  sand  used  on  the  job 
is  obtained  in  the  process  of  rock  crushing,  the 
remainder  of  the  sand  being  taken  from  a  stock- 
pile which  had  been  hauled  from  the  stream-bed 
above  the  dam  in  the  early  stages  of  the  work  on 
the  project.  In  order  to  conserve  the  sand  and 
crusher  dust  as  the  material  passes  down  from 
the  first  crushed-rock  conveyor,  canvas  screens 
arc  so  placed  as  to  retain  all  of  the  finer  material. 
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FACE    OF    QUARRY    FROM    WHICH    CONCRETE    STONE 
IS    OBTAINED 

which  might  otherwise  be  blown  away  down  the- 
canyon. 

Water  for  the  construction  work  and  the  camp 
is  obtained  from  the  Cottonwood  river,  and  so, 
with  the  rock  and  sand  right  at  hand,  the  only 
element  entering  into  the  material  used  in  the 
dam  which  has  to  be  brought  in  is  the  cement, 
and  this  is  hauled,  over  specially  constructed 
roads,  from  a  siding  on  the  San  Diego  and  Ari- 
zona railroad,  14  miles  distant. 

In  preparing  the  camp  site  for  the  work,  it  was 
necessary  to  construct  two  cement  stock-houses, 
each  of  a  capacity  of  9,000  barrels;  a  blacksmith 
shop;  two  spouting  towers  of  160  and  182  feet, 
respectively;  a  warehouse;  recreation  building, 
offices,  five  bunk-houses,  25  cottages  for  married 
employees,  and  other  features.  The  camp  has  a 
telephone  system,  domestic  water  supply,  a  sep- 
tic-tank sewer  system  and  a  high-pressure  fire 
protection. 

About  175  men  are  employed  on  the  project, 
and  the  average  amount  of  masonry  placed  for 
each  8-hour  shift,  with  a  single  mixer,  is  280  cubic 
yards,  with  a  record  amount  of  387  cubic  yards  for 
a  single  shift. 

Electricity  is  used  for  power  in  all  stages  of  the 
work,  from  the  generation  of  the  compressed  air 
for  the  quarry  drilling  down  to  the  hoists  on  the 
dam,  but  wherever  gravity  can  be  utilized  in  the 
moving  of  material  it  is  so  employed,  and  in  this 
way  the  cost  of  the  construction  is  greatly  re- 
duced. Engineer  Savage  reports  that  the  cost  per 
cubic  yard  of  material  placed  is  $6,  this  including 
the  cost  of  cement  and  all  plant  daily  operation 
and  overhead. 


Sanitary  Engineering  Inspections  of  the 

Health  Institute 

In  connection  with  the  Health  Institute  to  be 
held  in  New  York  during  November,  as  previ- 
ously announced  in  Public  Works,  a  program  has 
been  drawn  up  for  inspections  to  be  made  by  the 
Sanitary  Engineering  section,  the  chairman  of 
which  is  Kenneth  Allen,  of  the  New  York  City 
Board  of  Estimate  and  Apportionment,  the  other 
members  of  the  committee  including  M.  N.  Baker, 


George  W.   Fuller,   George  T.    Hammond,    F.   E. 
Hale  and  Charles  V.  Crastcr. 

On  November  8  there  will  be  an  inspection  oi 
the  Newark  hog  farm  under  the  courtesy  of  J.  W. 
Gostello,  chief  of  the  Bureau  of  Highways  of  New- 
ark. After  returning  from  this  there  will  he  sym- 
posiums at  the  American  Museum  of  Natural  His- 
tory on  garbage  disposal  and  on  harbor  pollution. 

On  November  9  there  will  be  an  inspection  of 
the  Mt.  Prospect  laboratory  of  the  Bureau  of 
Water  Supply  of  New  York,  which  is  located  in 
Brooklyn,  this  being  by  the  courtesy  of  Col.  Mer- 
ritt  H.  Smith,  chief  engineer  of  the  bureau.  In 
the  afternoon  there  will  be  an  inspection  of  the 
Kensico  dam  with  its  chlorination  and  aeration 
plants,  this  also  by  the  courtesy  of  Col.  Smith. 
From  here  a  limited  number  will'  be  taken  bv  au- 
tomobile, through  the  courtesy  of  \\'.  W.  Brush, 
deputy  chief  engineer  of  the  bureau,  tn  the  Mt! 
Kisco  sewage  tlisijosal  plant. 

On  November  10  there  will  he  in  the  morning 
an  inspection  of  the  Little  I'alls  filtration  plant 
by  the  courtesy  of  .\.  W.  Cuddeback,  superintend- 
ent and  engineer  of  ihe  Passaic   Water  Co.,  and 


ROCK    CRUSHER,    VIEWED    FROM    STONE    I'lLE 

.\t  the  bottom  is  seen  tlie  belt  conve.vor  removing  stone  from 

the  lower  crusher  to  the  stone  pile 
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from  here  to  Wanaque,  where  the  dam  fouuda- 
tion.s  will  be  inspected  through  the  courtesy  of 
Arthur  H.  Pratt,  chief  engineer  of  the  North  Jer- 
sey District  Water  Supply  Commission.  At  this 
dam  a  light  lunch  will  be  served  by  the  contrac- 
tor, Walter  H.  Gahagan. 

On  November  11  the  morning  will  be  devoted 
to  an  inspection  of  the  Dyckman  street  sewage 
screening  plant  by  courtesy  of  W.  E.  Day,  engi- 
neer in  charge  of  maintenance.  In  the  afternoon 
there  will  be  an  inspection  of  the  East  139th  street 
refuse  dump  and  an  exhibit  of  the  street  cleaning 
apparatus  at  the  East  24th  street  yard,  througfi 
the  courtesy  of,  John  P.  Leo,  commissioner  of 
street  cleaning. 


Portland  Cement  Output 

The  shipments  of  Portland  cement  during  Jul_\", 
August  and  September  of  this  year  reached  ap- 
proximately 33,970,000  barrels,  establishing  a  rec- 
ord for  this  quarter.  The  amount  produced  in 
September  also  established  a  record  for  that 
month,   being    10,027,000   barrels   of    finished    ce- 


ment. These  figures,  which  were  prepared  under 
the  direction  of  Ernest  F.  Burchard,  of  the  United 
States  Geological  Survey,  when  considered  in 
connection  with  the  low  demand  for  other  com- 
modities, showed  a  remarkable  demand  for  ce- 
ment. 

About  20  per  cent  of  the  output  is  now  going 
into  the  construction  of  concrete  roads,  which  is 
a  large  increase  over  former  periods.  In  addition, 
the  revival  of  building  activity  is  under  way  prob- 
ably to  a  greater  extent  than  is  generally  realized. 
Aside  from  the  highway  work,  the  larger  part  of 
the  cement  is  being  used  on  small  to  moderate 
sized  jobs,  as  few  large  engineering  projects  are 
under  way. 

Wholesale  prices  of  Portland  cement  per  barrel, 
without  bags,  in  carload  lots,  ranged  as  follows 
during  September,  the  lower  quotation  in  each 
case  being  that  for  the  last  few  days  of  the  month. 
At  New  York  $2.69  to  $2.75;  at  Chicago  $1.97 
to  $2.17;  at  Minneapolis,  $2.26  to  $2.41;  at  Den- 
ver, $3.10;  at  San  Francisco,  $2.89  to  $3.09;  at 
Seattle,  $3.10;  at  .Vtlanta,  $2.69  to  $2.75  ;  at  Dallas, 
$2.80;  at  Montreal,  $3.10. 


American  Society  for  Municipal 
Improvements 


Doings  of  and  at  the  twenty-seventh  annual  convention.  Reports  of  commit- 
tees, papers  on  paving,  sewerage,  water  supply  and  other  phases  of  municipal 

public  work. 


The  twenty-seventh  annual  convention  of  this 
society  at  Baltimore  last  week  was  attended  by 
an  unusually  large  number  of  members,  there 
having  registered  162  active  members,  78  asso- 
ciate and  affiliated,  and  279  guests,  a  total  of  519. 
Three  hundred  had  registered  when  the  conven- 
tion was  called  to  order  on  Tuesday  morning. 
Notable  was  the  presence  of  fourteen  past-presi- 
dents. 

Several  score  were  present  at  the  sectional 
meetings  of  the  General  Specifications  Commit- 
tees on  Monday  to  discuss  specifications.  Espe- 
cially animated  was  the  discussion  of  the  brict 
specifications,  the  subject  of  plain  and  lug  wire- 
cut  brick  occupying  much  of  the  time ;  also  the 
sewer  specifications,  where  classification  and 
measurement  of  material  excavated  in  trenches 
and  other  proposed  changes  were  discussed. 
These  discussions  in  committee  were  continued 
Tuesday  morning.  Some  of  the  committee  mem- 
bers had  arrived  the  week  previous  and  held  meet- 
ings on  Saturday  and  Sunday. 

The  convention  held  regular  sessions  for  the 
discussion  of  papers  on  Tuesday  afternoon,  Wed- 
nesday morning  and  evening,  Thursday  morning 
and  afternoon,  and  Friday  morning.  Tuesday  eve- 
ning the  Baltimore  Country  Club  gave  a  reception 
and  dance  to  the  society  members  and  guests. 
Wednesday  afternoon  was  spent  in  a  boat  ride 
and  inspection  of  the  harbor.     On  Thursday  eve- 


ning they  were  entertained  by  the  Press  Club  at 
the  Lyric  Theatre,  where  was  given  an  entertain- 
ment that  included  vaudeville,  and  addresses 
by  Senator  King,  of  Utah,  and  Philips  Lee  Golds- 
borough,  former  governor  of  Maryland. 

The  convention  proper  closed  on  Friday  noon, 
although  quite  a  number  remained  to  take  an  au- 
tomobile trip  around  Baltimore  and  its  public 
works. 

NEW  OFFICERS  AND  PLACE  OF  MEETING 

The  officers  elected  for  the  coming  year  were 
as  follows : 

President — E.  S.  Rankin,  of  Newark,  N.  J. 

First  Vice-President — W.  W.  Horner,  of  St. 
Louis,  Mo. 

Second    Vice-President — Ellis 
.Minneapolis. 

Third   Vice-President — H.    H. 
York. 

Secretary — Chas.  Carrol  Brown, 
burg,  Fla. 

Treasurer^Linn  White,  of  Chicago. 

Finance  Committee — E.  L.  Dalton.  of  Dallas; 
S.  C.  Corson,  of  Norristown,  Pa. ;  and  Joshua  At- 
wood,  of  Boston. 

Cleveland  was  chosen  as  the  next  place  of  meet- 
ing. 

Some  of  the  members  from  Texas  and  other 
distant  points  left  for  home  on  Thursday  in  order 
to  reach  there  before  the  threatened  strike  could 
interfere. 


R.  Dutton,  of 
Smith,  of  New 
of  St.  Peters- 


November  5,  1921 


PUBLIC     WORKS 


35:: 


Secretary  Brown,  whose  home  is  at  St.  Peters- 
burg, Fla.,  was  asked,  but  what  is  said  to  be  the 
first  message  to  leave  that  stricken  city,  to  re- 
turn there  to  aid  in  immediate  repair  of  the  dam- 
age done  by  the  storm.  He  left  on  Wednesday 
and  his  duties  on  Thursday  and  Friday  were  taken 
over  by  A.  Prescott  Folwell,  editor  of  Public 
Works,  who  had  been  Mr.  Brown's  predecessor 
as  secretary.  resolutions 

Two  general  resolutions  were  introduced 
through  the  Resolutions  Committee,  one  by  which 
the  society  heartily  endorsed  the  aims  of  the 
Conference  on  Armament  limitation,  expressing 
earnest  hope  that  the  results  which  it  is  desired 
to  obtain  by  this  conference  be  realized  ;  the  other 
instructing  the  Committee  on  Sewerage  and  San- 
itation to  give  special  consideration  during  the 
coming  year  to  the  subject  of  the  ultilization  of 
sludge  as  a  fertilizer  and  to  urge  the  secretary  of 
the  Department  of  Agriculture  to  investigate, 
through  the  Bureau  of  Soils,  the  practicability  and 
methods  of  utilizing  sewage  sludge  as  a  fertilizer. 
It  is  understood  that  the  American  Public  Health 
Association,  at  its  annual  meeting  in  New  York 
in  November,  will  be  asked  to  take  similar  action. 

The  program  was  an  unusually  full  one,  more 
than  70  reports  and  papers  being  scheduled  for  the 
six  sessions,  but  it  was  carried  through  with  very 
few  changes  and  only  once  was  it  found  impos- 
sible to  keep  up  to  the  schedule.  The  crowded 
condition  of  the  program,  however,  had  much  to 
do  with  shutting  off  discussion,  of  which  there 
was  practically  none  in  the  convention  proper,  al- 
though considerable  had  been  held  previously  in 
connection  with  the  paving  and  sewerage  speci- 
fications at  the  public  hearings  given  by  the  com- 
mittees having  charge  of  the  several  specifications. 

KX  HI  BITS 

There  were  as  usual  a  considerable  number  of 
exhibits,  totaling  }>7  in  number.  The  greater  part 
of  these  were  arranged  in  booths  around  the  con- 
vention hall  and  it  therefore  was  imperative  either 
that  no  use  be  made  of  the  booths  vi'hile  the  con- 
vention was  in  session,  or  that  the  meetings  be 
subject  to  great  annoyance  from  conversation  in 
the  booths.  It  is  to  the  great  credit  of  the  ex- 
hibitors that  no  annoyance  whatever  was  created 
by  them  ;  but  because  of  this  they  derived  practi- 
cally no  benefit  from  their  exhibits,  since  the  con- 
vention was  in  session  practically  the  entire  time  : 
in  fact,  some  of  the  booths  were  not  even  visited 
during  the  entire  convention  by  those  who  leased 
the  spaces.  This  was  a  hardship  to  the  exhibitors 
which  would  seem  to  be  uncalled  for  and  it  is  tfi 
be  hoped  that  in  future  conventions  the  combin- 
ing of  exhibits  and  meetings  in  the  same  room 
will  not  be  considered. 

During  Thursday  there  was  a  gathering  in 
Baltimore  of  the  mayors  of  a  number  of  cities,  at 
the  invitation  of  Mayor  Breuning,  who  organized 
a  permanent  body  to  he  known  as  the  "Annual 
Conference  of  American  Mayors."  \t  the  request 
of  this  organization,  a  committee  from  it  and  from 
the  A.  S.  M.  I.  will  consider,  during  the  coming 
year,  a  proposition  for  the  holding  annually  here- 
after of  concurrent  conventions  of  the  two  organ- 
izations, with  probably  one  joint  meeting. 


xNARRATlVE  OF  THE  CONVExN'TION 

TUESDAY'S  SESSIONS 

Mayor  W.  F.  Breuning,  in  his  address  of  wel- 
come, after  calling  attention  to  the  wonderful 
progress  made  by  Baltimore  since  the  fire  in  car- 
rying out  a  program  calling  for  more  than  $100,- 
000,000  of  municipal  funds,  emphasized  the  im- 
portance of  its  efforts  to  minimize  unemployment. 
Last  year  a  municipal  emergency  bureau  was  cre- 
ated in  anticipation  of  the  present  condition,  and 
plans  prepared  for  emergency  employment  of  la- 
bor on  public  work  that,  while  needed,  was  not 
pressing.  On  this  work  30  cents  an  hour  is  paid, 
while  45  cents  is  paid  to  those  on  the  regular  pay- 
roll; the  aim  being  to  retain  on  emergency  work 
none  who  could  find  public  or  private  work  at 
higher  wages,  many  of  them  not  being  able  to 
really  earn  even  30  cents. 

Major  Whitman  then  outlined  what  the  local 
convention  committee  had  prepared  for  the  en- 
tertainment of  the  convention.  Vice-President 
Rankin  replied  in  a  brief  and  happy  speech  to  the 
mayor's  welcome,  and  Col.  Compton  delivered  the 
president's  annual  address,  in  which  he  expressed 
the  hope  that  the  society  would  take  some  action 
looking  to  a  relief  of  the  unemployment. 
Secretary's    Report 

rhe  secretary  read  his  report,  showing  a  net 
gain  in  membership  of  36  during  the  year,  and  a 
reduction  of  the  society's  deficit  by  $1,130.  The 
report  showed  that  the  membership  during  the 
year  ending  October  1,  1921,  changed  as  follows: 

.-Xctive:  net  increase  from  457  to  48.1,  there  havinK  been 
106  added  and  80  lo.st. 

.■\ffiliated  :  net  increase  from  'ii  to  :i.-i,  there  having  been 
15  added  and  4  lost. 

Associate:  net  incrca.se  from  l.io  to  i.!0.  there  haviiiK  been 
:iO  added  and  .30  lost. 

Total:  net  increase  from  Oil  to  (Us.  there  having  been 
151  added  and  114  lost. 

^  The  receipts  during  the  year  comprised  $2,- 
384,75  as  dues  from  active  members,  $242.50  as 
dues  from  affiliated  members,  $932.50  as  dues  from 
associate  members,  $301.47  from  sale  of  Proceed- 
ings, $19.01  from  sale  (jf  specifications,  $618.27 
from  advertisements  and  $1,057.50  miscellaneous; 
a  total  of  $5,556.  There  were  also  received  $97.77 
interest  on  Liberty  Bonds  and  bank  interest  and 
$49.13  received  from  the  previous  treasurer.  The 
large  "miscellaneous"  item  included  $800  donated 
to  the  society  by  the  local  committee  of  the  St. 
Louis  convention,  being  the  balance  in  its  hands 
after  the  convention,  and  $200  was  a  rebate  on 
the  printer's  bill  which  had  already  been  paid. 
About  $50  was  contributed  by  the  authors  of 
papers  to  pay  for  the  cuts  used  in  illustrating 
them.  The  society  also  has  an  investment  of 
$1,500  in  Liberty  Bonds. 

A  year  ago  there  was  a  deficit  of  $1,630,  and 
this  had  been  reduced  to  $500  on  October  l',  and 
enough  has  since  been  received  to  more  than 
wipe  this  out. 

About  $500  was  paid  before  (Jctober  1  on  the 
dues  for  1922,  and  thus  will  diminish  next  year's 
income  by  this  amount ;  but  the  dues  for  that  year 
have  been  increased  to  $7.50  and  the  increase 
should  more  than  make  up  for  this. 
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The  Executive  Committee  voted  to  use  the  $800 
received  from  the  St.  Louis  committee  as  an  en- 
dowment, the  interest  to  pay  the  dues  for  five 
municipal  delegates  to  the  society  representing 
that  city. 

The  expenditures  included  $1,014.66  for  office 
and  miscellaneous,  $600  for  secretary's  salary  for 
two  years,  $401.31  convention  expenses,  $3,096.50 
for  printing  Proceedings  (40  per  cent  of  this  for 
those  of  the  previous  year),  $121.25  for  letter  bal- 
lot, $78  for  committee  expenses  and  $5  Clearing 
House  expenses^a  total  of  $5,316.72. 
Committees  were  then  elected  as  follows: 
On  Nominations — Fred  Giddings,  E.  A.  Kings- 
ley,  G.  W.  Tillson,  W.  A.  Howell,  C.  Arthur 
Poole.  On  Place  of  Meeting— W.  A.  Howell,  H. 
H.  Smith,  E.  L.  Dalton,  T.  C.  Hatton  and  Albert 
Bastis.  On  Resolutions — A.  P.  Folwell,  E.  A. 
Fisher,  H.  C.  Allen,  W.  W.  Horner,  J.  W. 
Hackney. 

In  the  afternoon  three  excellent  papers  on  street 
lighting,  illustrated  by  lantern  slides,  were  read, 
in  addition  to  the  report  of  the  Committee  on 
Street  Lighting,  which,  having  been  printed  in 
the  advance  papers,  was  read  by  title.  E.  A. 
Anderson,  of  the  Engineering  Dept.  of  the  Na- 
tional Lamp  Works,  discussing  the  subject  of 
"Street  Lighting  and  Public  Safety,"  cited  in- 
stances where  increasing  the  brilliancy  of  lighting 
of  cities  had  reduced  the  number  of  crimes  and 
also  of  street  accidents,  and  produced  figures  to 
show  that  a  large  percentage  of  street  accidents 
occurred  at  night. 

"Statistics  gathered  from  32  cities,"  declared 
Mr.  Anderson,  "shows  that  31,000  accidents  oc- 
curred last  year.  Of  these  about  9,000  occurred 
after  nightfall.  Investigations  revealed  the  fact 
that  17.6  per  cent  of  these  night  accidents  were 
caused  by  insufficient  illumination.  There  were 
.567  persons  killed  in  these  accidents. 

"In  these  9,000  accidents  there  was  a  loss  of 
.$54,000,000,  whereas  the  cities  in  which  they  oc- 
curred spend  only  $50,000,000  annually  for  street 
illumination." 

Mr.  Anderson  said  the  cities  are  spending  little 
more  now  per  capita  for  street  illumination  than 
they  did  a  number  of  years  ago. 

C.  A.  B.  Halvarson,  Jr.,  of  the  General  Electric 
Co.,  gave  facts,  figures  and  illustrations  relative  to 
the  development  of  street  lighting  units  from  the 
first  open  arc  lamp  to  the  latest  type  of  incan- 
descent, and  special  lamps  designed  for  highway 
lighting. 

L.  A.  S.  Wood,  manager  of  the  Illuminating 
Section  of  the  Westinghouse  Electrical  &  Man- 
ufacturing Co.,  dealt  in  his  paper  with  "Ornamen- 
tal Street  Lighting."  The  poles  and  lamps  should 
appear  well  by  day.  For  the  former,  cast  iron  was 
more  durable  than  either  steel  or  concrete  and 
more  subject  to  ornamental  treatment.  -Concrete 
unless  made  very  heavy,  was  apt  to  crack  and 
check,  and  was  chipped  by  occasional  accidental 
blows. 

Charles  F.  Goob,  chief  engineer  of  the  Elec- 
trical .Commission  of  Baltimore,  described  the 
electrical  conduit  system  of  that  city,  which  was 


the  first  municipal  system  to  be  constructed  and 
is  now  the  largest  in  the  world.  It  contains  the 
wires  of  19  paying  and  4  free  services,  and  the 
rentals  pay  7  per  cent  on  the  cost  after  deducting 
interest  and  sinking  fund  charges. 

D.  J.  Sweeney,  city  clerk  of  Buffalo,  N.  Y.,  and 
chairman  of  the  Committee  on  Public  Markets, 
presented  the  report  of  that  committee  in  abstract. 
The  committee  found  only  one  city  actually  sell- 
ing food  at  a  municipal  stall,  and  comparatively 
no  farmers  using  municipal  markets.  Moreover, 
prices  were  seldom  lower  and  often  higher  than  in 
the  regular  food  stores,  the  attraction  to  buyers 
being  the  assembly  of  all  foods  in  one  place ;  and 
the  food  was  in  a  less  sanitary  condition  than  in 
stores  because  more  exposed  to  dust.  Under 
present  conditions  there  seemed  to  be  little  to 
recommend  public  markets. 

Nicholas  S.  Hill,  as  chairman  of  the  Committee 
on  Water  Works  and  Water  Supply,  read  a  report 
that  constituted  a  remarkably  complete  summing 
up  of  the  recent  trend  in  water  works  matter  in 
all  branches — pumps,  purification,  rates,  etc.  An 
abstract  of  this  report  will  appear  in  Public 
Works  in  a  week  or  two. 

WEDNESDAY'S   SESSION 

.\t  the  morning  session,  two  papers  were  read, 
illustrated  by  lantern  slides,  describing  the  water 
works  of  Baltimore;  J.  W.  Armstrong  dealing 
with  the  securing  and  purifying  of  the  supply  and 
V.  Bernard  Sienis  with  the  pumping  stations  and 
distribution  system,  preceded  by  a  history  of  the 
city  water  works  for  125  years.  The  watershed 
is  now  being  planted  to  white  pine  and  spruce. 
The  yield  of  the  watershed  has  been  known  to  fall 
to  about  fifty  million  gallons  a  day,  while  the  con- 
sumption is  about  ninety  million,  and  a  consider- 
able increase  in  storage  is  necessary,  which  is  be- 
ing obtained  by  raising  the  Loch  Raven  dam  52 
feet  higher.  Other  changes  will  be  made  and  plans 
are  under  way  for  enlarging  the  filtration  plam. 
The  various  pumping  plants  are  being  change3 
over  to  electric,  only  two  steam  plants  remaining. 
In  the  large  areas  absorbed  into  the  greater  city 
the  water  was  formerly  supplied  by  private  com- 
panies, some  of  which  have  been  bought  up  but 
ten  private  companies  still  supply  about  75,000  of 
the  population. 

Spurred  on  by  threatened  water  shortage,  the 
city  has  been  conducting  a  waste  reduction  cam- 
paign. A  Pitometer  survey  was  begun  in  July, 
1920,  and  the  leakage  stopped  by  this  means  tias 
totaled  already  about  si.x  million  gallons  a  day,  at 
a  total  cost  for  the  survey  and  for  repairs  of 
valves,  leaks,  etc.,  of  $20,000.  Meantime  a  house 
to  house  survey  has  been  carried  on,  by  which 
means  a  waste  of  five  million  gallons  a  day  has 
been  found  and  stopped. 

Mr.  Siems  also  described  the  use  of  appliances 
in  construction  and  maintenance  of  the  distribu- 
tion system,  of  which  the  readers  of  i  ublic 
Works  were  informed  in  the  issue  of  July  16. 

Following  these  papers,  T.  Chalkley  Hatton 
read  the  report  of  the  Committee  on  Sewerage  and 
Sanitation,  of  which  he  was  chairman,  summariz- 
ing briefly  the  subject  matter  of  the  papers  pre- 
pared for  that  committee  by  Langdon  Pearse,  on 
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"Organization  of  Metropolitan  Districts,"  Ken- 
neth Allen  on  "The  Sanitary  Condition  of  New 
York  Harbor,"  and  John  F.  Skinner  on  "Sewage 
Disposal  for  Small  Municipalities."  In  the  first  of 
these,  Mr.  Pearse  has  collected  references  to  nu- 
merous laws,  procedures  and  organization  meth- 
ods that  will  be  of  great  value  to  any  who  may 
undertake  the  organization  of  a  metropolitan  sew- 
erage, water,  lighting,  etc.,  district.  (Abstracts 
of  the  papers  by  Messrs.  Allen  and  Skinner  and 
of  one  on  "Dewatering  of  Sewage  Sludge"  by 
Mr.  Hatton,  will  be  published  in  Public  Works.) 
Following  this,  a  paper  on  "Sludge  Handling  at 
the  Rochester  Sewage  Disposal  Plant"  was  read 
by  N.  Adelbert  Brown.  (This  paper  is  published 
in  this  issue.)  Papers  on  "Public  Comfort  Sta- 
tions," by  H.  F.  Bascom,  and  "Retention  of  Por- 
tion of  Estimates  on  Contract  Work,"  by  E.  S. 
Rankin,  were  read  by  title,  having  been  published 
in  the  advance  papers. 

In  connection  with  his  report,  Mr.  Hatton  sub- 
mitted a  resolution  as  follows : 

Whereas,  The  rapid  increase  of  sewage  disposal  plants 
in  the  United  States  is  bringing  to  the  attention  of  munici- 
pal officers  the  desirabihty  of  more  economic  and  sanitary 
methods  for  disposing  of  the  sludges  produced  from  these 
plants ;  and 

Whereas,  Recent  developments  in  the  art  indicate  that 
the  problem  may  be  best  solved  in  many  cases  by  the  con- 
servation and  utilization  of  the  fertilizing  values  contained 
in  sewage  sludges  and 

Whereas,  There  is  no  one  municipality  properly  equipped 
to  make  a  general  study  of  this  problem,  which  is  essen- 
tially a  service  for  which  the  Federal  Government  is  es- 
pecially equipped  to  perform ;  therefore  be  it 

Resolved,  That  the  general  committee  on  Sewerage  and 
.Sanitation  of  this  Society  be  requested  to  make  special  ef- 
forts, during  the  coming  year,  to  collect  and  compile  detail 
statistics  relating  to  the  production  and  disposal  of  sewage 
sludges  within  the  United  States  and  Canada ;  and,  on  be- 
half of  this  Society  to  bring  to  the  attention  of  the  Secretary 
of  Agriculture  of  the  United  States  the  problem  of  sludge 
disposal,  requesting  his  co-operation  in  making  prompt  and 
exhaustive  investigations  of  the  possibility  of  conserving 
and  making  available  to  the  agricultural  interests  the  fertil- 
izing values  contained  in  sewage  sludges  produced  from  all 
sewage  disposal  processes  established  in  the  United  States 

This  was  later  reported  favorably  by  the  reso- 
lutions committee,  and  was  adopted  by  the 
society. 

(To  he  continued) 


Public  Works  for  October  22.  We  take  pleasure 
in  publishing  this  supplementary  note  in  order  to 
give  these  engineers  the  credit  due  them. 


Medical  Society  Meets  in  Sewage  Plant 
The  Medical  Society  of  Northampton  county. 
Pa.,  chose  an  unusual  place  of  meeting  for  its 
regular  monthly  meeting  of  October  18,  which 
was  held  in  the  sewage  disposal  plant  at  Allen- 
town,  Pa.,  the  plant  which  was  described  in  our 
issue  of  October  8.  An  inspection  of  the  disposal 
plant  was  one  of  the  features  of  this  meeting,  al- 
though the  discussion  of  the  meeting  was  on  the 
subject  of  "Hysteria,"  which  would  appear  to  be 
in  no  way  connected  with  the  subject  of  sewage 
disposal. 


Designers  of  Sherman  Island  Dam 

The  attention  of  Public  Works  has  been  called 
to  the  fact  that  the  engineering  staff  of  the  In- 
ternational Paper  Co.  should  have  been  men- 
tioned as  the  designers  of  the  Sherman  island  dam 
development  which  was  described  in  the  issue  of 


Sludge  Handing  at 
Rochester 

By  N.  Adelbert  Brown  t 


Imhoff  tank  sludge  dried  on  beds  and  sold 
to  farmers.    Details  of  operation. 


The  sludge  beds  at  the  Rochester  plants  were 
designed  on  the  generally  accepted  rule  of  one 
square  foot  to  three  persons,  and  under  the  local 
climatic  conditions  this  area  has  proven  satisfac- 
tory. The  Irondequoit  plant  handles  combined 
sewage.  The  ten  Imhoff  tanks  are  preceded  by 
grit  chambers  and  Reinsch-Wurl  screens  and  are 
designed  to  serve  200,000  persons.  There  are  40 
individual  beds,  each  approximately  44  feet 
square.  The  tanks  are  built  in  double  units  with 
a  common  sludge  trough.  This  trough  is  on  the 
wall  between  two  rows  of  four  beds,  allowing  the 
sludge  from  any  tank  to  be  diverted  to  one  of 
eight  beds.  The  troughs  have  a  slope  of  one  in 
fifty,  which  gives  a  high  velocity  and  are  nearly 
self-cleansing.  The  sludge  is  discharged  onto 
the  center  of  the  bed  through  an  18-inch  opening 
controlled  by  stop  boards  in  the  side  of  the 
trough.  The  sludge  falls  onto  a  concrete  splash 
plate.  A  depressed  channel  extends  transversely 
to  the  sludge  troughs  between  the  first  and  second 
and  the  third  and  fourth  beds  of  each  tier.  This 
channel  is  four  feet  below  the  top  of  the  bed  and 
nine  feet  deep  and  nine  feet  wide.  In  this  chan- 
nel is  laid  a  narrow-gauge  track  for  the  sludge 
cars  and  on  the  walls  are  tracks  for  a  gantry 
crane. 

The  beds  are  level  and  consist  of  2  inches  of 
fine  sand,  3  inches  of  coarse  sand,  8  inches  of 
gravel  and  6  inches  of  broken  stone.  They  are 
under-drained  by  3-inch  farm  tile  laid  with  open 
joints  on  8-foot  centers.  These  tile  discharge 
into  an  open  drain  under  the  track  channels. 

The  Imhoff  tanks  have  two  rings  of  perforated 
pipe  in  each  hopper  and  the  sludge  is  agitated 
each  week.  The  sludge  pipes  are  also  blown  out 
and  left  filled  with  clear  water  after  each  drawing. 
No  cones  are  found  in  the  sludge  surface  and  no 
plugging  of  the  pipes  has  been  experienced. 

Drawings  are  made  during  the  season  as  often 
as  the  removal  of  the  dried  sludge  permits.  Nine 
inches  of  wet  sludge  are  drawn  on  a  bed.  The 
drawing  season  is  reasonably  constant  as  shown 
by  the  following  table: 

Period 

Year        First  Drawing  Last  Drawing  in  Days 

1919  April  29th  December  10th  225 

1920  May  7th  December  21st  228 
1918            April  1.5th            November  15th  214 

1921  March  34th 
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While  the  .season  is  nearly  the  same  each  year 
I  he  number  of  drawings  varies  according  to  the 
weather.  In  1920,  each  bed  received  nine  fillings, 
an  average  uf  one  every  twenty-five  days.  In 
1921,  an  extreme  drought  permitted  seven  draw- 
ings between  March  24  and  June  23,  an  average 
of  one  every  13  days  with  the  longest  drying  pe- 
riod 22  days  and  the  shortest  10  days.  Up  to 
August  10,  four  additional  drawings  have  been 
maae,  which  gives  a  season's  average  to  date  of 
12.6  days  per  bed. 

To  remove  the  dried  sludge,  two  trains  of  six 
1  '/2-yard  Koppel  cars  are  used.  The  trains  are 
run  in  the  depressed  channel  under  the  gantrv 
crane,  which  lifts  the  car  bodies  from  the  trucks 
and  sets  them  on  the  bed  and  replaces  filled 
bodies  on  the  trucks.  In  loading  cars,  stone  forks 
are  used  and  the  sludge  lifted  in  cakes  approxi- 
mately 12  inches  square.  A  few  extra  car  bodies 
set  on  the  beds  permit  the  moving  of  trains  with- 
(3ut  dela}-ing  the  labor  force.  The  trains  are 
liauled  by  stf)rag(.-  battery  locomotives  and  the 
crane  is  electrically  operated,  as  power  is  devel- 
oped at  this  plant  from  the  effluent. 

The  usual  force  consists  of  one  lorcman,  one 
hoist  man,  two  locomotive  runners  and  eleven 
laborers.  Eight  men  do  the  loading,  one  is  on 
each  train  to  dump  the  cars  and  one  is  at  the 
dump  to  keep  the  track  clear.  This  crew  will  re- 
move on  an  average  two  hundred  cubic  3'ards  of 
loose  dry  sludge  in  eight  hours.  With  labor  at  50 
and  55  cents  and  neglecting  power  costs,  this 
sludge  is  deli\ered  to  the  spoil  bank  at  33  cents 
I>er  cubic  yard. 

During  much  of  the  season  the  sludge  is  sold 
to  farmers  as  removed  from  the  beds.  The  cars 
are  run  to  the  tipple  and  dumped  directly  into 
the  wagons  or  trucks.  As  the  tijiple  is  located 
further  from  the  beds  the  additional  haul  and  de- 
lays in  dumping  increase  the  cost  of  removal  10 
per  cent. 

The  sludge  when  drawn  contains  from  79  to  86 
per  cent  of  moisture.  It  is  more  dense  in  the  first 
drawings  each  season  and  is  thinner  as  the  sea- 
son progresses.  At  the  time  of  removal  the  mois- 
lure  is  reduced  to  from  50  to  dO  per  cent.  A  rain 
1)11  the  beds  after  the  cracking  has  occurred  packs 
the  sludge  so  that  it  is  difficult  to  reduce  the  mois- 
ture below  60  per  cent  in  an)-  reasonable  time. 
The  shrinkage  in  drying  is  normally  a  little  more 
than  half  of  the  wet  volume.  .A.nalysis  of  a  dry 
sample  yields  2.2  per  cent  nitrogen  and  56.3  per 
cent  mineral  matter. 

Due  to  the  depth  of  the  tanks,  the  entrained 
air  bubbles  expand  greatly  when  drawn  onto  the 
bed  and  make  the  dried  sludge  a  light,  porous 
cake. 

The  quantity  of  sludge  varies,  but  the  average 
for  three  j-ears  has  been  1.51  cubic  yards  of  wet 
sludge  per  million  gallons.  In  a  large  plant  the 
disposition  of  the  dry  sludge  becomes  a  problem. 
Realizing  this,  the  plant  at  Rochester  started  in 
1918  to  develop  a  demand  for  it  as  a  fertilizer. 
During  that  time  it  was  given  to  any  farmer  who 
would  load  and  draw  it  away.  The  plant  is  lo- 
cated in  a  fruit  and  truck  garden  section  having 
a  sandy  loam   soil.     Reports  of  the  use  of  this 


fertilizer  were  nut  enthusiastic.  This  was  in  part 
due  to  a  belief  that  enthusiastic  reports  would 
increase  the  price.  In  1919  a  charge  of  50  cents  a 
load  was  made,  the  buyer  loading  from  the  dump, 
and  more  was  drawn  away  than  in  the  previous 
year  with  no  charge.  A  proposal  came  from  the 
farmers  that  with  a  more  convenient  method  of 
loading  they  would  pay  a  higher  price.  The  tipple 
was  erected  and  the  price  put  at  75  cents  per 
car,  the  car  holding  nearly  two  cubic  yards.  When 
sludge  is  not  being  removed,  the  dump  is  still  open 
at  50  cents  per  yard.  During  1920  the  income 
from  this  source  was  $1,015.  To  July  1  of  this 
}ear  it  has  been  S650.  The  income  is  small  but 
the  disposal  of  continually  increasing  quantities 
is  preventing  an  accumulation  on  the  grounds  ot 
the  plant. 

It  is  being  hauled  for  distances  up  to  five  miles. 
In  peach,  cherry  and  pear  orchards  it  is  used  as 
a  top  dressing  spread  around  the  trees.  On  the 
truck  farms  it  is  spread  with  fifty  yards  to  the 
acre  and  plowed  under.  The  truck  men  use  it 
under  corn,  tomatoes,  celery,  cabbages  and  mel- 
ons. It  is  still  impossible  to  obtain  reports  favor- 
able to  sludge,  but  the  same  farmers  are  drawing 
it  after  four  years  of  trial  and  using  more  than 
ever  before. 


Cotton  Pavements 

.•\  new  material  in  road  work  has  been  em- 
ployed on  the  highways  of  the  Imperial  valley, 
California.  The  sand  in  this  section  of  the  coun- 
try makes  it  very  difficult  for  automobiles  to 
travel  over  highways  which  have  not  been  sur- 
faced with  some  other  material.  When  cotton 
prices  were  down  to  a  point  where  it  hardly  paid 
to  haul  it  to  market,  some  growers  spread  the  raw 
cotton  over  the  highways.  The  cotton  pods 
seemed  to  sink  down  into  the  sand  just  far  enough 
to  hold  the  shifting  sand  in  place  and  prevent  the 
wheels  from  sinking  in  too  deep.  It  is  by  no 
means  a  substitute  for  other  paving  materials  but 
seems  to  serve  its  purpose  of  turning  an  impos- 
sible road  into  one  that  can  at  least  be  used  by 
ordinarv  vehicles. 


Record  Road  Construction 

.'\n  unprecedented  amount  of  road  construction 
is  being  accomplished  this  season  in  Iowa,  where 
(>0  principal  contractors  with  approximately  200 
dirt  moving  outfits  are  handling  a  total  of  about 
25,000,000,000  cubic  yards  of  earth  on  the  stale 
primary  road  system.  The  total  number  of  con- 
tractors engaged  in  the  road  construction  is  not 
less  than  200,  the  majority  of  whom  are  sub-con- 
tractors for  50  or  60  larger  firms  who  hold  the 
contract  with  the  counties.  About  50  of  the  larger 
contracts  provide  for  handling  100,000  yards 
or  more  of  earth,  much  of  which  is  moved  by  cat- 
erpillar tractors,  hauling  blade  grader  machines. 

Operations  were  commenced  unusually  early 
by  grading  operations  in  March,  many  of  the  pav- 
ing outfits  being  at  work  before  the  end  of  April 
and  at  the  present  time  work  is  being  executed 
at  the  rate  of  $2,000,000  worth  per  month. 
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During  the  month  of  July  the  average  daily 
progress  was  6  miles  of  permanent  grading,  2 
miles  of  gravel  surfacing,  and  IjX  miles  of  paving 
on  the  primary  road  system,  and  it  is  expected 
that  all  of  the  time  limit  work  will  be  completed 
this  season.  The  general  average  price  for  grad- 
ing has  been  36.4  cents  per  yard  with  a  minimum 
of  22  cents.  Concrete  pavement  prices  have  been 
as  low  as  $2.88  per  square  yard  for  lyi  mile  sec- 
tion and  bituminous  filled  brick  $4.48  per  square 
yard,  gravel  hauling  and  spreading  averaged  61.4 
cents  per  yard  for  distances  not  over  1  mile  and 
16.4  cents  for  each  additional  half  mile.  More 
than  207  miles  of  tile  drains  have  been  contracted 
for  at  an  average  price  of  7.1  cents  for  6-inch  tile 
plus  8.5  cents  for  the  labor. 

Many  of  the  contracts  are  large,  some  of  them 
being  for  as  much  as  18  miles  of  concrete  pave- 
ment and  22.8  miles  of  grading.  Another  grading 
contract  11.35  miles  long  involves  moving  252,- 
000  cubic  vards  of  earth. 


Inverted  Siphons  for 

Sewers* 


Cleaning  by  hand.  Stoppages  very  infre- 
quent. Duplicate  pipes.  Ventilation.  Es- 
sential principles.  Massachusetts  statistics. 


Method  (f)  i.s  used  in  the  West  Bartlett  street 
siphon  in  Brockton. 

Where  inverted  siphons  are  to  be  cleaned  by 
hand,  this  generally  implies  the  use  of  jointed  rods 
with  suitable  scrapers  or  other  tools  attached  at 
the  forward  end.  The  pipe  to  be  cleaned  must  be 
emptied  of  water  by  either  draining  at  a  blow-off 
or  pumping  at  a  manhole,  and  during  the  cleaning 
operation  the  flow  of  the  sewage  must  be  diverted 
through  another  pipe,  if  there  is  a  duplicate,  or 
held  back  in  the  approaching  sewer,  or  discharged 
through  an  overflow  into  a  stream.  .Such  over- 
flows serve  the  additional  purpose  of  providing 
for  excess  sewage  flow  during  storms  and  pre- 
venting the  sewage  backing  too  far  up  the  ap- 
proaching sewer. 

Access  to  siphons  for  hand  cleaning  is  nbtained 
through  the  manholes  at  their  ends.  If  the  si- 
phon is  built  with  inclines  at  the  ends  joined  by 
a  flat  section,  it  is  advantageous  to  have  addi- 
tional manholes  at  the  breaks  in  gradient.  In 
such  cases  either  the  manholes  and  their  covers 
must  be  made  to  resist  the  pressure  in  the  siphon 
or  else  the  manholes  must  be  carried  u])  above  the 
hydraulic  gradient.  The  latter  is  objectionable 
because  of  the  great  probability  that  grease  and 
other  scum  will  rise  into  such  manholes  and 
finally  form  a  solid  plug,  as  was  found  to  occur  in 
the  Dorchester  bay  siphon  and  in  a  36-inch  siphon 
at  Wilmington,  Del. 

••■•ontinued    from    pa#cc   :!II. 


STOPI'AGKS   IN   SIl'riONS 

In  Spite  of  the  reasons  for  anticipating  deposits 
and  stoppages  of  inverted  siphons,  stoppages  are 
comparatively  infrequent,  even  where  the  siphons 
are  never  cleaned.  Experiences  in  several  cities 
lead  to  the  supposition  that  in  many  cases  depos- 
its do  occur,  but  as  such  deposits  reduce  the  free 
area  of  the  siphon  they  thus  cause  an  increase  in 
\-elocity  of  flow,  and  finally  a  point  is  reached 
where  such  velocity  is  sufficient  to  prevent  fur- 
ther deposits,  and  this  more  or  less  variable  con- 
dition of  equilibrium  is  thus  automatically  main- 
tained and  prevents  complete  stoppage  of  the 
siphon. 

In  at  least  two  or  three  instances  in  the  case 
of  combined  or  intercepting  sewers,  further  auto- 
matic action  was  found  to  be  due  to  occasional 
considerable  increases  in  volume  of  flow,  due  to 
heav}^  rainfalls  which  so  increased  the  quantity 
and  consequent  velocity  as  to  automatically  flush 
out  a  part  or  all  of  the  deposited  matter  at  in- 
tervals. 

In  the  case  c)f  a  siphon  at  Wilmington,  Del., 
-A..  L.  Shaw  made  a  careful  investigation  of  con- 
ditions and  computed  that  the  probable  velocity 
of  flow  through  the  net  opening  in  the  siphon, 
which  was  contracted  by  deposits,  ranged  from 
about  2.7  to  4.0  feet  per  second,  or  about  the  ve- 
locity generally  accepted  as  necessary  to  prevent 
deposits  and  secure  a  certain  scouring. 

As  stated,  stoppages  have  been  remarkably  in- 
frequent. Of  the  145  siphons  reported  in  Massa- 
chusetts in  110  cities,  88  were  reported  never  to 
have  stopped  and  only  14  stoppages  were  re- 
ported, the  remaining  not  answering  this  ques- 
tion. When  a  stoppage  does  occur,  however,  it 
may  be  a  very  serious  matter.  Perhaps  the  most 
serious  that  came  to  the  knowledge  of  the  com- 
mittee was  one  in  Brooklyn  in  1916.  This  siphon 
consisted  of  two  48-inch  pipes  for  storm  water 
and  one  18-inch  for  dry  weather  flow.  When  this 
became  stopped  the  sewage  overflowed  into  a  cut 
opened  for  subway  construction,  backed  up  into 
the  subway  and  threatened  to  stop  the  operation 
of  the  trains  by  its  depth.  Rodding  was  practical- 
ly impossible  and  flushin-  by  hose  was  tried  un- 
successfully. Finally  a  contractor  was  engaged 
to  install  four  large  centrifugal  pumps  at  differ- 
ent manholes  which  pumped  the  sewage  into  the 
gutter,  in  which  it  flowed  to  another  sewer.  When 
the  sewage  was  lowered,  however,  these  pumps 
i^ecame  clogged  with  heavy  sewage  and  a  sand 
pump  was  put  into  operation  to  remove  the  ac- 
cumulated grit.  This  point  was  not  reached  until 
lour  days  after  the  stoppage  took  place.  It  was 
then  found  that  the  entrance  to  all  three  pipes 
was  completely  obstructed  with  a  mound  of  debris 
consisting  principally  of  mattresses,  a  load  of 
lumber  of  various  sizes,  a  long-handled  shovel,  a 
pieces  of  bluestone  curbing,  a  wooden  barrel,  sev- 
eral iron  pails,  bricks,  pieces  of  concrete,  tin  cans, 
umbrella  frames  and  large  amounts  of  rags  and 
other  small  rubbish.  As  soon  as  these  were  re- 
moved the  sewage  started  to  flow  through  the  si- 
phon, which  required  little  additional  cleaning. 
About  three-fourths  of  the  inverted  siphons  in 
Massachusetts  have  but  a  single  pressure  pipe. 
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but  ill  a  great  niaii_\-  ca>LS  twu,  ihree  and  some- 
times four  parallel  pipes  are  emplo\-e(l.  ,\t  least 
two  pipes  would  seem  desirable.  In  the  separate 
.system  additional  pipes  accommodate  the  in- 
creased volume  of  sewage  that  comes  with  lapse 
of  time,  without  increasing  the  working  head. 
Also,  arrangement  is  easily  made  so  that  one  pipe 
may  be  isolated  temporarily  for  cleaning  while 
the  flow  is  carried  by  the  other  pipe  or  pipes. 
In  the  combined  system,  because  of  the  great 
variations  in  flow,  the  use  of  two  or  more  pipes  is 
especially  advantageous,  one  being  reserved  for 
dry-weather  flow,  while  storm  flow  spills  over 
side  walls  or  wiers  in  the  entrance  chambers  at 
the  head  of  the  inverted  siphon,  into  the  special 
storm  pipes.  It  is  generallx  desirable  to  separate 
the  entrances  to  the  several  siphcn  pipes  by  walls 
or  dams  and  use  a  similar  construction  at  the 
downstream  end  of  the  siphon  so  that  the  dry 
weather  sewage  after  passing  through  one  pipe 
of  the  siphon  cannot  back  into  the  other  pipes  m 
which  tliere  is  no  dry-weather  flow,  and  stand 
there  to  cause  deposits  and  putrefaction. 

While  the  inverted  siphon  is  always  full  of  wa- 
ter after  once  being  put  into  service,  unless  it  is 
drained  intentionally,  before  actual  use  and  when 
being  cleaned  it  will  generally  be  empty  and 
therefore  buoyant  if  below  the  bed  of  a  river. 
This  should  be  taken  into  consideration  and  pro- 
vision made  if  necessary  to  prevent  its  floating  to 
the  surface  of  any  body  of  water  under  which  it 
passes. 

VKXTiLVTIOX 

In  this  country  no  attention  seems  to  have  been 
paid  to  the  ventilation  of  inverted  siphons.  If 
the  hypothesis  made  in  the  previous  paragraph, 
that  siphons  retain  deposits  until  the  bore  has 
contracted  a  sufficient  amount  to  enforce  a  veloc- 
ity of  23^2  to  4  feet  per  second,  is  correct,  then 
there  is  almost  sure  to  be  putrefaction  taking 
place  in  such  inverted  siphons.  Probably  most  or 
all  of  the  gases  of  putrefaction  are  absorbed  by 
the  sewage  flowing  through  and  may  or  may  not 
be  released  when  the  pressure  is  relieved  when 
the  sewage  emerges  from  the  siphon.  Instances 
of  such  release  of  gases  have  been  found  in  this 
country,  one  of  the  best  known  being  that  of  the 
Los  Angeles  outfall  sewer  built  in  1895,  where 
two  siphons  of  wood  stave  pipe,  each  about  3.4 
miles  long,  are  joined  by  a  section  of  brick-lined 
tunnel.  A  few  years  later  a  strong  odor  was  no- 
ticed at  the  outlet  from  the  upper  siphon  and  at  a 
12-foot  vertical  drop  in  the  sewer  about  a  mile  and 
a  half  below,  and  at  these  points  the  cement  in  the 
masonry  was  found  to  be  disintegrating  rapidly.  .\ 
similar  experience  is  reported  in  connection  with 
the  inverted  siphon  of  the  metro]:>olitan  sewerage 
works.  In  one  manhole  after  having  been  closed 
for  a  year  and  a  half  the  mortar  in  the  brick  work 
was  found  to  be  soft  like  putty. 

ESSENTIAL  PRINCIPLES 

The  committee  concluded  its  report  by  quoting 
the  following  essential  principles  as  set  forth  bv 
S.   B.  Bleich  in  a  paper  written  in  1917: 


"1.  Complete  and  effective  separation  of  the 
house  sewage  and  industrial  waste  from  the  storm 
run-off  at  all  times. 

2.  Simplicity  of  construction. 

3.  As  slight  and  easy  changes  in  direction  of 
flow  as  are  practicable  at  the  entrance  and  exit 
legs. 

4.  Easy  curves  where  necessary. 

5.  Uniform  section  throughout  entire  length 
i>f  siphon  pipes. 

6.  Elimination  of  all  features  tending  to  ob- 
struct flow. 

7.  Omission  of  all  moving  parts  and  mechani- 
cal devices. 

8.  Provision  for  easy  access  to  all  pipes  with- 
out impairing  any  of  the  essential  features. 

9.  Entrance  and  discharge  openings  to  have 
sufficient  area  within  the  available  height  not  to 
cause  any  back-water ;  and  change  of  section  or 
direction  not  to  be  too  abrupt." 

M.\SSACHUSETTS  STATISTICS 

.\cconipanying  the  general  reoort  above  ab- 
•^tracted,  the  committee  submitted  six  appendices, 
i^iving  respectivelj-  a  tabulation  of  the  answers  to 
the  questionnaire,  analysis  of  these  data,  detailed 
descriptions  of  certain  inverted  siphons  in  Massa 
chusetts,  data  relating  to  certain  inverted  siphons 
outside  of  Massachusetts,  notes  relating  to  si- 
phons outside  of  Massachusetts  and  a  bibliog- 
raphy. 

The  questionnaire  submitted  to  Massachusetts 
cities  was  sent  to  110  cities  having  sewerage  sys- 
tems and  45  returned  data  regarding  145  inverted 
siphons  in  their  systems,  about  ^  of  which  were 
iin  domestic  sewers,  54  on  combined  or  storm  wa- 
ter sewers  and  8  on  the  metropolitan  main  lines. 

Cast  iron  was  used  for  about  -/i  of  the  cases, 
about  20  siphons  were  of  vitrified  sewer  pipe, 
about  a  dozen  were  of  concrete,  some  plain  and 
some  reinforced,  and  about  a  dozen,  under  light 
pressure,  were  of  brick. 

The  smallest  pipe  reported  was  4  inches  and  t.'e 
largest  78  inches.  The  majority  of  the  ])ipes 
seemed  to  be  6,  8  or  10  inches.  Blow-offs  fo: 
emptying  the  siphon  were  reported  in  18  cases. 
In  16  siphons  sumps  are  reported  at  the  upper  end, 
at  the  lower  end  in  32  cases,  at  both  <;nds  in  17 
cases  and  58  had  sumps  at  neither  end 

In  the  matter  of  maintenance,  the  ]>rincipal  re- 
liance is  placed  on  flushing.  Of  83  siphons  con- 
cerning which  this  information  is  gi'-'en,  34  use 
flushing,  supplemented  by  hand  cleaning  in  32, 
while  in  11  cases  hand  cleaning  is  the  only  method 
employed.  In  about  Yj  of  the  cases  where  flush- 
ing is  used,  it  is  applied  once  a  year  in  about  the 
same  number  of  cities  at  intervals  of  from  2  to  6 
months,  in  about  half  as  many  at  iritei\als  of 
from  1  to  4  weeks,  while  in  two  Concjrd  sijjhons 
the  sewage  is  stored  and  automatically  discharged 
at  intervals  of  between  2  and  3  hours. 

None  of  the  siphons  reported  upon  m  xMassa- 
chusetts  has  ever  had  to  be  dug  up  oti  account  of 
stoppage,  but  14  cases  of  serious  clogging  were 
reported  in  10  different  cities. 
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Pass  a  Federal  Aid  Road  Bill 

Public  Delay  by  Congress  in  passing  a  Federal 
aid  road  bill  "is  working  infinite  mischief  through- 
out the  country,  actuall}'  threatening  to  make  the 
unemployment  crisis  worse  instead  of  relieving 
it."  These  are  the  words  of  the  sub-committee  on 
Public  Roads  of  the  President's  Conference  on 
Unemployment.  In  Minnesota,  for  instance,  if  a 
new  Federal  appropriation  is  not  made  at  once 
more  than  twenty  thousand  men  and  hundreds  of 
teams  will  be  thrown  out  of  work,  and  in  Penn- 
sylvania a  number  nearly  as  great. 

That  is  the  direct  result.  In  addition,  stopping 
road  building  means  shutting  down  of  quarries, 
cutting  of  the  market  for  cement  and  other  ma- 
terials, the  working  of  gravel  pits,  the  manufac- 


turing of  road  building  machinery,  and  other  in- 
dustries related  more  or  less  directly  to  road  build- 
ing. 

On  the  other  hand,  the  immediate  passing  of  a 
bill  making  a  liberal  appropriation  for  road  work 
would  enable  states  all  over  the  country  to  furnish 
work  throughout  the  winter  to  thousands  who 
will  otherwise  suffer  and  possibly  become,  with 
their  families,  public  charges,  because  of  unem- 
ployment. 


The  Cities'  Responsibility 

But  the  cities  and  states  also  can  do  much  to 
solve  the  problem,  and  to  the  extent  that  they  can 
do  so  the  responsibility  is  theirs  as  well.  Prob- 
ably no  city  has  not  some  public  work  in  view  that 
is  either  fully  planned  or  at  least  definitely  ac- 
cepted as  desirable,  if  not  absolutely  necessar'^. 
Now  is  the  time  to  put  it  under  way.  When  pri- 
vate enterprises  are  holding  back  is  the  time  for 
public  ones  to  expand.  And  this  for  several  rea- 
sons. Perhaps  the  most  important  is  that  it  fur- 
nishes employment  when  it  is  scarce  rather  than 
when  it  is  abundant.  Also,  it  can  justifiably  get 
it  at  lower  rates  instead  of  competing  with  private 
enterprises  and  unnecessarily  boosting  wages,  as 
is  the  effect  of  public  works  done  in  booin  times. 
Moreover,  many  of  those  who  support  themselves 
by  giving  their  services  to  the  public  in  exchange 
for  wages,  would,  if  unemployed,  be  supported  by 
the  same  public  through  charity  without  giving 
any  service  in  return ;  and  the  city  would  lose 
rather  than  gain  by  refraining  for  spending  money 
for  public  works. 

As  for  the  money,  it  would  he  raised  by  bonds 
lo  be  paid  for  during  several  }cars  tu  ct)nie,  when 
times  will  be  better,  we  all  are  certain. 

As  an  example  of  what  many  cities  are  doing, 
Joseph  H.  Gainer,  mayor  of  Providence,  writes  us: 
The  city  council  at  my  suggestion  created  a  Joint  Special 
Commitec  with  power  to  con.sult  with  the  heads  of  the 
\arious  departments  to  ascertain  what  public  work  under  the 
city  auspices  might  be  begun  at  the  present  time.  This  com- 
mittee is  now  making  plans  which  it  will  announce  shorty. 
In  addition  to  this,  I  have  called  together  leading  manu- 
facturers, business  men  and  labor  leaders  of  Providence  and 
liad  them  form  themselves  into  a  Citizens  Committee  for 
the  relieving  of  unemployment.  This  Committee  will  at- 
tempt to  do  two  things.  First,  it  will  open  a  registry  Ijureau 
where  an  attempt  will  be  made  to  get  an  accurate  knowl- 
edge of  the  unemployed  in  Providence  Secondly,  it  will  en- 
deavor to  arouse  a  public  sentiment  which  will  furnish  work 
to  which  the  unemployed  may  be  directed.  I  expect  the  City 
Council  Committee  and  the  Citizens  Committc  will  work  in 
harmony. 

Prior  to  the  creation  of  either  committee,  we  had  started 
two  matters  of  importance.  Recently  we  let  the  contract 
for  the  main  dam  on  our  new  Water  Works  project,  the 
matter  involving  several  million  dollars.  A  provision  in 
this  contract  required  that,  other  things  being  equal,  local 
labor  and  local  supplies  should  be  obtained  by  the  contractor. 
A  new  road  contract  on  the  water  development  project  was 
let  with  even  more  rigid  restrictions  as  to  local  labor,  the 
contractor  agreeing  lo  employ  all  but  seventeen  of  his  force 
of  one  hundred  men  from  domiciled  inhabitants  of  the  City  of 
Providence.  Two  weeks  ago  we  let  the  contract  for  a  New 
High  School  Here  again  the  contractor  agreed  to  employ 
local  labor  and  buy  his  supplies  locally  wherever  it  was 
]:ossible  to  do  so. 
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Public  Works  as  an  Equalizing  Reservoir 

But  it  is  to  be  hoped  that  cities  and  states  will 
not  allow  the  matter  to  drop  with  the  passing  of 
this  emergenc\'.  For  the  reasons  already  sug- 
gested and  others,  certain  public  works  can  to 
advantage  be  speeded  up  or  he'd  back  as  labor 
conditions  may  make  desirable.  Such  works  of 
great  magnitude,  extending  over  years  in  their 
construction  and  through  generations  in  their 
enjoyment  by  the  public,  can  be  regulated  in 
this  way  as  private  works  could  not  be. 


To  provide  for  such  depressions  as  the  pres- 
ent, work  of  this  kind  should  be  planned  by  each 
city  to  extend  over  a  serfes  of  years  and  act  as 
a  powerful  stabilizing  influence,  to  be  shut  down 
entirely  when  private  enterprise  is  at  a  peak  and 
pushed  to  its  fullest  extent  when  there  is  a  de- 
pression in  general  business.  Pennsylvania  and 
California  have  already  legislated  machinery  for 
this  purpose.  Surely  other  states  and  cities  can 
exercise  the  same  foresight. 


Recent  Developments  in  Water  Works 

Matters 


The  report  of  the  Committee  oa  Water  W'ork.i 
and  Water  Supply  of  the  American  Society  for 
Municipal  Improvements,  of  which  Nicholas  S. 
Hill,  of  New  York,  is  chairman,  was  an  excellent 
survey  of  the  present  status  of  water  supply  prac- 
tice and  of  recent  progress  along  the  several  most 
important  lines  of  development.  The  general  fea- 
tures dealt  with  included  personnel,  ownership, 
economic  development,  uniform  accounting,  stan- 
dard materials,  pumping  machinery,  rainfall  and 
run-off  records,  works  for  the  collection  and  dis- 
tribution of  water,  standards  for  water  quality, 
water  softening,  water  supply  and  disease,  watei 
purification,  and  electrolysis.  Each  of  these  sub- 
jects was  discussed  at  greater  or  less  length,  and 
the  length  of  the  report  unfortunatel\-  renders  it 
impracticable  to  reprint  it  entire  in  Pxiblu 
Works.  We  have  endeavored,  however,  to  pre- 
sent in  the  following  paragraphs  quotations  and 
abstracts  which  give  a  genera!  idea  of  the  points 
brought  out  bv  th,c  committee. 

PERSONNEL 

Under  the  head  of  personnel,  particular  atten- 
tion was  called  to  the  importance  of  securing  the 
best  men  available. 

'"The  health  and  safety  of  every  resident  de- 
pends upon  a  proper  water  supply  and  the  time 
has  come  when  the  public,  which  owns  the  great 
majority  of  the  water  works  in  this  country,  and 
municipal  officials  in  particular,  should  be  brought 
to  a  realization  of  the  responsibility  which  the) 
intrust  to  water  works  officials  and  to  recognize 
the  folly  of  denying  those  officials  the  compensa- 
tion and  other  advantages  of  men  performing  like 
work  for  private  industries. 

"It  is  difficult  to  estimate  the  total  sum  ol 
money  invested  in  water  supplies  in  the  United 
States  because  statistics  are  not  available  from 
which  such  information  can  be  gleaned.  It  is  a 
fact,  though,  that  except  for  playgrounds  and 
parks,  the  money  invested  in  no  other  branch  of 
municipal  activity  even  approaches  in  amount  that 
invested  in  water  works  plants.  It  is  absolutely 
essential,  therefore,  that  the  men  charged  with 
the  responsibility  of  the  administration  of  water 
departments  should  be  qualified  for  the  work  f)ii 
economic  grounds  alone.  It  is  penny  wise  and 
pound  foolish  to  select  mediocre  water  works  of- 
ficials simply  to  save  a  small  amount  in  the  salary 


account  when,  on  the  contrary,  only  men  traineil 
and  experienced  in  the  specific  work  of  water  sup- 
ply management  should  be  engaged. 

"\\^hile  progress  in  the  administration  of  wa- 
ter works  has  been  made,  there  is  a  marked  lack 
of  expert  supervision  due  to  the  inadequate  sal- 
aries paid  to  municipal  employees  of  the  water 
works  departments.  Specifically,  the  results  ob- 
tainable through  expert  supervision  oi  a  water 
works  are ; 

1.  Better  service. 

2.  Reduction  in  cost  of  operation. 

3.  Proper  anticipation  of  future  requirements. 

4.  Improved  design. 

"Better  service  means  an  ample  quantity  of 
pure  and  clear  water  for  domestic  and  industrial 
purposes  and  safeguarding  the  community  against 
disastrous  fires.  Decreased  cost  of  operation 
means  supervision  of  all  details  of  operation  in 
such  a  manner  that  effective  service  will  be  ren- 
dered at  minimum  expense.  Anticipation  of  fu- 
ture requirements  means  that  all  necessary  in- 
creases in  the  supply  and  equipment  will  be  fore- 
seen so  that  they  may  be  provided  before  the 
community  is  reminded  of  its  needs  by  destruc- 
tive fires,  inadequate  equipment,  or  disas-trous 
epidemics  due  to  the  pollution  of  the  water. 
Improved  design  will  result  from  expert  knowl- 
edge of  operating  conditions." 

Under  the  head  of  ownership  it  was  statetl  that 
four-fifths  of  the  public  water  supplies  are  mu- 
nicipally owned  and  the  tendency  toward  mu- 
nicipal ownership  is  growing  in  spite  of  the 
greater  cost  of  municipally  than  of  privately  ad- 
ministered plants,  the  public  being  willing  to  pa_\- 
the  price  for  the  added  security  it  feels  under 
municipal  ownership. 

ECONOMIC  DEVELOPMENT 

Under  the  head  of  economic  development  the 
report  states  that  municipal  plants  as  a  rule  are 
notoriously  inefficient  and  operated  on  absolutely 
unsound  economic  principles.  Municipal  water 
works  should  be  operated  on  the  same  economic 
principles  as  those  on  which  a  private  utility 
would  operate  and  the  former  should  make  the 
same  reasonable  charges  for  water  as  would  the 
latter.  Every  charge  that  is  made  for  water  should 
be  based  on  the  fundamental  principle  that  the 
revenue  must  equal   the  expenses.     Some  of  the 
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revenue,  however,  should  come  from  taxation  and 
some  from  water  rates,  and  the  distribution  of 
these  should  be  the  same  whether  the  plant  is 
municipally  or  privatelv  owned. 

At  present  in  some  municipal  plants  the  water 
rates  are  so  high  as  to  cover  all  operating  ex- 
penses, pay  interest  and  sinking  fund  charges  and 
even  turn  in  excess  earnings  to  the  city  treasury 
for  general  purposes.  On  the  other  hand,  in  some 
municipalities  the  water  rates  are  insufficient  to 
pay  operating  expenses  alone  and  these  are  made 
up  from  the  general  tax  levy;  while  in  still  other 
cases  the  interest  on  the  water  works  bonds  is 
paid  from  the  tax  levy  and  revenue  from  water 
rental.s  is  used  for  operating  and  maintaining  ex- 
penses. 

It  is  possible  to  determine  what  propf)rtion  ot 
the  expenses  of  the  department  should  in  equit)' 
be  derived  from  water  rates  and  what  from  the 
public  treasur)',  and  unless  such  relation  is  deter- 
mined and  acted  upon  in  the  fixing  of  rates,  the 
officials  operating  the  department  will  not  feel  a 
proper  sense  of  responsibility  for  making  the  util- 
ity an  independent,  self-sustaining  institution. 

UNIFORM  ACCOUNTINfi 

Attention  was  called  to  the  fact  that  it  is  almost 
impossible  today  to  compare  the  results  of  the 
operation  of  water  works  plants  in  different 
places.  Public  utility  commissions  in  wirious 
states  have  prescribed  uniform  accounting  sys- 
tems, but  few  of  them  have  power  to  enforce  them 
on  municipal  plants.  The  general  use  of  a  uni- 
form system,  permitting  comparative  studies  of 
operating  costs  and  expenses,  is  prerequisite  tr) 
the  establishment  of  equitable  and  just  rates. 
The  committee  believes  that  the  cost  of  municipal 
o])eration  in  general  could  be  greatly  reduced  if 
the  accounts  enabled  the  heads  of  municipal  gov- 
ernments to  properly  segregate  costs  and  bv  ana- 
lytical studies  see  whether  expenditures  were 
properly  or  improperly  made. 

"Operating  reports  of  water  works  have  been 
pretty  generally  .standardized  and  in  this  respect 
present  conditions  are  an  improxement  over  those 
which  existed  in  the  past." 

rUMPING   MACHINERY 

A  brief  history  is  given  of  the  development  of 
pumping  machinery  from  the  first  modern  pump- 
ing engine  brought  out  by  Henry  K.  W.irthing- 
ton  about  1840,  through  the  development  of  the 
duplex,  direct-acting  pumps,  which  have  reached 
an  efficiency  of   170  to  180  million  foot  pounds. 

".All  of  the  pumps  up  to  fifteen  or  twenty  years 
ago  installed  in  water  works  plants  were  of  the 
recii)rocating  type,  either  direct  acting  or  crank 
and  flywheel,  or  either  vertical  or  horizontal 
pumps,  as  the  case  may  be.  The  term  'recijirocat- 
ing  pump'  covers  all  pumps  in  which  the  water  is 
displaced  by  a  plunger,  piston,  or  bucket,  working 
back  and  forth  in  a  cylinder.  The  past  fifteen  or 
twenty  years  marks  the  development  of  the  cen- 
trifugal pump,  although  in  1680  the  fir.st  centrifu- 
gal pump  was  built,  and  1818  was  the  year  when 
the  first  crude  pump  of  this  type,  called  the  Mas- 
sachusetts pump,  was  built  in  this  country.  It  is 
probable  that  the  centrifugal  pump  did  no't  come 


into  general  use  because  of  the  fact  that  it  is  a  rel- 
atively high  speed  machine  and  there  was  no  mo- 
tive power  well  suited  to  it,  but  with  the  intrn- 
duction  of  the  steam  turbine  and  electric  motor, 
conditions  ha\e  changed.  These  high  speed  ma- 
chines stimulated  the  development  of  the  cen- 
trifugal pump  and  we  now  find  an  ever  increasing 
demand  for  this  type  of  machinery. 

"Probably  another  reason  for  the  delay  in  de- 
mand was  due  to  the  low  efficiencies  of  the  earlier 
types  of  centrifugal  pumps,  but  at  the  present 
time  turbine-driven  centrifugal  pumps  of  large 
capacity  have  been  installed  in  water  works 
l)lants  which  have  produced  duties  of  from  135  to 
165  million  foot  pounds  per  1,000  pounds  of  steam 
as  compared  with  170  to  180  million  for  the  best 
types  of  reciprocating  engines. 

"When  the  low  first-cost  of  the  turbine-driven 
centrifugal  j)ump  is  taken  int(j  consideration,  Tt 
makes  a  very  attractive  ])roposition  for  large  wa 
ter  works.  In  small  isolated  water  works  the 
electrically  driven  centrifugal  pump  offers  many 
inducements,  and  there  are  to  be  found  now  man\ 
installations  of  centrifugal  pumps  which  are 
driven  by  producer  gas  engines,  (^il  engines  of  the 
Diesel  type,  and  gasoline  engines.  The  tendencv 
towards  centrifugal  pumping  machinerv  is  nill- 
alilc  and  marks  ;i  ste]>  in  the  e\olutiiMi  of  wjiter 
\\  orks  design." 

U.M.N'KAl^L   A.MD    UITN-OFI-'   RKCORDS 

.Stressing  the  importance  in  all  water  works  de- 
signing of  a  knowledge  of  precipitation  and  run- 
off, the  committee  expresses  its  belief  that:  "A 
knowledge  of  the  amount  of  run-off  in  various 
localities  and  in  various  watersheds  is  absolutel\' 
essential  to  the  proper  design  of  dams  and  resei- 
voirs.  One  of  the  great  difficulties  which  the  wa- 
ter works  engineer  had  to  contend  with  in  the  jjast 
was  the  absence  or  i)aucity  of  suitable  rainfall 
and  run-off  data.  (Jreat  strides  have  been  made 
in  maintaining  gauging  stations  for  the  purpose  of 
recording  the  run-off  of  streams  in  various  parts 
f)f  the  country.  These  have  been  of  invaluable 
assistance  in  the  proper  and  secure  design  of  wa- 
ter works.  I<"evv  people  recognize  the  value  of 
maintaining  rainfall  and  run-off  records.  This 
committee  begs  to  call  its  importance  to  the  at- 
tention of  the  municipal  officials  and  to  request 
that  they  encourage  the  maintenance  of  such  rec- 
ords in  the  states  in  which  they  live,  and  to  the 
water  works  officials  here  present  a  request  is 
made  that  they  maintain  such  records  on  tne  wa- 
tersheds under  their  jurisdiction  and  control." 

t.!r.u, rrv  .\ni)  i'|-uiI'Mi-.\tion  ok  \v.\ter 
"In  certain  sections,  the  northeast  ])articularl\  . 
w  aters  having  colors  of  25  or  more  are  still  used 
without  complaint.  These  colors  would  not  be 
tolerated  in  western  cities  supplied  with  lake  or 
filtered  water.  Even  in  New  England,  public 
(jpinion  is  fast  getting  to  a  position  to  demand" 
water  of  an  avcrag:e  color  of  10  parts  per  million 
or  less  with  a  maximum  of  15.  Particular  objec- 
tion is  made  to  colored  surface  waters  containing 
odoriferous  organisms,  and  turbidity,  whether  due 
to  heavy  microscopic  growths,  to  clay,  or  to  iron 
rust,  is  also  objectionable." 
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Softening  of  water  is  important  from  a  com- 
mercial much  more  than  from  a  health  stand- 
point, hard  waters  being  objectionable  for  domes- 
tic and  laundry  use,  for  boiler  use  and  for  many 
industrial  processes.  It  is  probable,  therefore, 
that  increasing  competition  between  cities  for  at- 
tracting industries  to  them  and  the  rising  stan- 
dards for  domestic  water  supplies  will  lead  to  a 
substantial  growth  in  water  softening.  The  pro- 
gressive city  with  an  ample  supply  of  soft  water 
will  grow  while  others  will  stand  still.  In  ad- 
dition to  the  lime-soda  process  in  use  for  70  years, 
artificial  zeolites,  of  which  "permutit"  and  "del- 
calco"  are  trade  examples,  have  had  wide-spread 
use  in  the  industries  and  are  beginning  to  enter 
the  municipal  field. 

There  is  a  consensus  of  opinion  that  storage  is 
perhaps  the  most  reliable  single  method  of  puri- 
fication of  water,  although  not  free  from  the  dan 
ger  of  wilful  or  accidental  contamination. 

The  use  of  the  "hydraulic  jump"  to  mix  chemi- 
cals with  water,  introduced  by  J.  W.  Ellms  in  the 
Milwaukee  experiments,  seems  to  be  a  simple  and 
effective  substitute  for  the  older  methods  of  baf- 
fled channels,  agitators,  wiers  and  other  mixing 
devices. 

"Where  filtration  and  softening  are  combined, 
difficulties  resulting  from  the  so-called  balling  up 
of  the  filter  sand,  due  to  the  accretion  of  lime 
deposits  on  the  sand  grains  in  the  filter  beds,  are 
being  overcome  by  several  methods  which  have 
been  developed  recently." 

In  the  matter  of  treating  colored  waters  and 
those  of  low  alkalinity  to  produce  an  effluent  free 
from  color,  turbidity  and  colloidal  aluminum  hy- 
drate, the  committee  calls  attention  to  the  use  ot 
hydrogen  ion  concentration  as  a  measure  of  the 
reaction  of  the  water  in  adjusting  treatment  to 
condition. 

The  existence  of  a  filter  plant  gives  a  feeling  of 
security  to  a  community,  but  such  a  plant  oper- 
ated without  proper  supervision  may  be  but  a 
blind  to  camouflage  a  really  critical  situation. 
Every  filter  plant  should  receive  sufficient  super- 
vision by  expert  chemists  and  bacteriologists  to 
insure  its  efficient  and  safe  operation.  Many  cities 
are  realizing  this  and  most  of  the  state  health 
departments.  The  state  of  New  Jersey  is  believed 
to  be  the  pioneer  in  requiring  all  filter  plant  oper- 
ators to  be  licensed,  the  laws  of  that  state  requir- 
ing that  every  purification  plant  must  have  a  li- 
censed operator,  the  license  being  obtained  from 
the  State  Department  of  Health  after  an  examina- 
tion calculated  to  prove  him  to  be  capable  of  per- 
forming the  duties  attached  to  such  position.  Li- 
censing of  operators  and  making  daily  routine 
analyses,  however,  will  not  insure  the  desired  end 
unless  the  water  works  superintendent  uses  such 
analyses,  applying  them  inlclligentlv  to  the  oper- 
ation of  the  plant. 

ELECTROLYSIS 

The  committee  refers  to  the  American  Com- 
mittee on  Electrolysis,  consisting  of  representa- 
tives of  the  electric  railway,  electric  light,  tele- 
phone, gas  and  water  interests,  which  has  already 
made  one  report  on  the  subject  of  electrolysis 
and  is  expected  to  make  a  second  within  a  short 


time.  Active  committees  now  exist  in  Chi- 
cago, Kansas  City,  Omaha,  St.  Paul,  New  Haven, 
Milwaukee  and  Syracuse,  composed  of  technical 
representatives  of  the  several  utilities  of  the  city 
concerned  in  the  matter,  to  investigate  the  local 
electrolysis  situation  and  determine  by  agreement 
the  course  of  procedure  to  be  followed.  The 
railroad  commission  of  Wisconsin  has  authorized 
an  electrolysis  committee  in  that  state  to  act  as  a 
clearing  house  of  information  and  provide  for 
joint  electrolysis  surveys  and  the  installation  of 
unified  methods  of  mitigation. 

Granite    Block  Pavement* 


Present  methods  of  mixing  and  applying 

filler  and  improvement  possible.    Sand  and 

grout  filler.     Necessity  of  ramming. 


By  Clarence  D.  Pollock  t 


The  standard  granite  block  pavement  as  now 
laid  is  placed  on  a  cement  concrete  foundation, 
usually  six  inches  in  thickness,  with  a  cushion  of 
one  inch  of  sand  or  a  mixture  of  cement  and  sand 
in  the  proportion  of  one  part  of  cement  to  four 
parts  of  sand  by  volume.  The  standard  block  8 
to  12  inches  in  length,  3^2  to  4^  inches  in  width 
and  4}i  to  Syi  inches  in  depth  is  generally  used. 
Where  traffic  conditions  are  such  that  the  street 
cannot  be  blocked  off  for  a  sufficient  time  to  per- 
mit the  grout  to  set  properly,  an  asphalt  mastic 
filler  is  quite  generallj'  used. 

BITUMINOUS  FILLER 

This  asphalt  mastic  filler  is  of  rather  recent 
origin,  but  has  been  very  satisfactory  when  prop- 
erly mixed  and  placed.  In  place  of  the  asphalt, 
a  coal  tar  pitch  is  sometimes  used,  and  also  a 
mixture  of  coal  tar  pitch  and  asphalt.  The  coal 
tar  pitch  and  sand  alone  has  not  given  very  good 
results,  but  a  mixture  of  five  parts  of  coal  tar 
pitch  with  one  part  of  asphalt  has  given  much 
better  results,  as  it  is  less  susceptible  to  tempera- 
ture changes  than  the  coal  tar  pitch  alone. 

The  usual  specification  for  the  bituminous  filler 
calls  for  a  mixture  of  the  paving  cement  and  hot, 
dry  sand  in  the  proportion  not  to  exceed  one  part 
of  sand  to  one  part  of  the  paving  cement  by  vol- 
ume, or  as  much  sand  up  to  this  proportion  as 
the  paving  cement  will  carry.  The  sand  is  usually 
specified  as  all  to  pass  the  10  mesh  sieve  or  all 
to  pass  the  10  mesh  and  80  per  cent  the  20  mesh 
sieve. 

The  common  method  of  mi.xing  this  bitumi- 
nous mastic  is  to  draw  the  hot  asphalt  or  pitch 
from  the  heating  kettle  into  a  steel  push  cart  or 
a  wheel  barrow  and  then  shovel  in  hot  sand, 
counting  the  sho\elfuls  and  then  stir  with  a  per- 
forated hoe  or  rake.  In  some  places  a  small  gaso- 
line mixer  is  used.  These  methods  are  crude  and 
it  requires  great  care  in  order  to  secure  good  re- 
sults.    If  the  sand  is  coarse,  or  damp,  or  if  too 
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much  is  added,  the  mixture  will  not  run  into  the 
joints  and  completely  fill  them.  Coarse  sand 
will  settle  out  and  lodge  in  the  closer  joints  and 
dam  up  the  mastic.  Too  much  sand  will  make 
the  mixture  so  stiff  that  it  will  not  flow  into  the 
joints.  The  usual  practice  is  to  dump  the  hot 
mixture  from  the  push-cart  or  wheelbarrow  upon 
the  surface  of  the  pavement  and  push  it  into  the 
joints  with  a  hoe  or  a  squeegee.  This  operation 
should  be  carried  out  rapidly  and  care  used  not 
to  push  the  mastic  out  so  thin  that  it  will  chill 
before  it  can  penetrate  the  joints  fully. 

The  asphalt  should  be  homogeneous,  its  melt- 
inef  point  between  115  and  130  degrees  Fahren- 
heit, not  less  than  98^^  per  cent  soluble  in  carbon 
tetrachloride,  its  penetration  at  71  degrees  Fah- 
renheit not  less  than  60  nor  more  than  100,  and 
at  100  degrees  Fahrenheit  its  penetration  should 
not  be  more  than  3^/2  times  that  at  17  degrees. 
Its  ductility  at  77  degrees  Fahrenheit  should  not 
be  less  than  40  centimeters  at  the  penetration 
called  for ;  it  should  not  lose  more  than  3  per  cent 
by  volatilization  when  maintained  at  a  tempera- 
ture of  325  degrees  Fahrenheit  for  five  hours,  and 
the  penetration  of  the  residue  after  sucn  heating 
should  not  be  less  than  one-half  of  the  original 
penetration. 

After  the  hot  paving  cement  and  sand  mixture 
has  been  flushed  into  the  joints  thoroughly,  a 
small  amount  of  clean  sand  should  be  spread  over 
the  surface. 

The  sand  used  in  the  mastic  should  be  a  uni- 
form fine-grained  sand,  as  this  will  remain  in 
suspension  better  and  will  not  clog  and  dam  up 
the  closer  joints  and  thus  prevent  the  flowing 
of  the  filler.  As  was  mentioned  above,  the  pres- 
ent mixing  methods  are  crude.  The  gasoline 
mixer  is  an  improvement  on  the  hand  mixing,  but 
there  is  a  good  opportunity  to  devise  more  accu- 
rate methods  of  measuring  the  materials  in  order 
that  the  amount  of  sand  used  shall  be  uniform.  It 
is  also  desirable  that  tests  be  made  to  determine 
more  accurately  the  proper  amount  of  sand  to 
use.  This  should  be  as  much  as  possible  and  still 
permit  the  mixture  to  flow  readily  into  the  joints. 
From  observation  this  would  seem  to  ue  in  the 
neighborhood  of  about  40  per  cent,  but  we  hope 
to  see  some  test  sections  tried,  varying  the 
amount  of  sand  from  say  30  to  50  per  cent,  using 
a  good  fine  sand  such  as  an  asphalt  sand. 

This  filler  in  its  crude  state  has  proved  so  satis- 
factory that  it  seems  well  worth  while  trying  to 
eliminate  as  much  of  the  guesswork  as  possible 
and  make  it  more  "fool  proof." 

CEMENT  GROUT  FILLER 

In  connection  w^ith  the  cement  grout  filler,  the 
greatest  improvement  has  been  the  more  general 
use  of  a  machine  mixer,  such  as  a  small  batch 
concrete  mixer  with  a  spout  or  trough,  which  de- 
livers the  grout  directly  onto  the  pavement.  This 
gives  much  more  uniform  results  than  the  old 
hand  method  of  mixing  the  grout.  Here  also  it  is 
important  to  use  a  uniform  fine  grained  sand  in 
order  that  it  may  be  held  in  suspension  until  de- 
livered in  the  joints  of  the  pavement. 

To  obtain  good  results  with  a  cement  grout 


filler  even  greater  care  and  attention  to  details  is 
required  than  with  the  bituminous  mastic.  Any 
carelessness,  such  as  permitting  sand  to  get  part 
way  up  in  some  of  the  joints  so  that  the  grout 
does  not  penetrate  to  the  bottom,  will  cause  bad 
defects  in  the  pavement,  as  the  thrust  from  ex- 
pansion will  have  to  be  carried  by  the  upper  part 
of  the  joint  and  this  will  crush  the  heads  of  the 
blocks. 

RAMMING  AND  CUSHION 

Since  the  general  use  of  the  shallow  cushion  be- 
tween the  blocks  and  the  foundation,  there  has 
been  a  tendency  to  slight  the  ramming.  This  is 
wrong.  It  is  just  as  important  as  ever  to  ram 
the  blocks  thoroughly  and  then  back-ram  them 
after  raising  any  low  blocks.  If  this  is  not  done 
the  traffic  will  later  pound  down  the  shallower 
and  more  poorly  bedded  blocks  and  a  poor  sur- 
face will  be  the  result. 

With  a  cement  grout  filler  and  heavy  traffic  an 
improvement  has  been  the  use  of  a  dry  cement 
mortar  cushion  of  one  part  of  cement  to  four  parts 
of  sand.  This  gives  a  very  solid  and  firm  pave- 
ment, as  the  mortar  cushion  has  an  opportunity 
to  set  while  the  grout  is  getting  its  set.  This 
cushion  has  been  used  in  some  places  with  a  bitu- 
minous filler,  but  here  the  traffic  is  permitted  to 
pass  over  the  pavement  before  the  cushion  can 
obtain  much  of  a  set  and  it  would  seem  to  be  , 
waste  of  money  to  use  the  cement  in  the  cushion. 
It  will  set  in  places  where  traffic  does  not  pass 
over  it  and  the  set  will  be  broken  where  it  is  sub- 
jected to  traffic. 

IMPROVING  THE  FILLER 

The  present  standard  block  specification  with' 
proper  inspection  produces  about  as  good  a  block 
as  can  be  made  without  making  the  cost  prohibi- 
tive. With  good  inspection  these  can  be  paved 
with  close  joints  and  with  thorough  ramming  a 
good  surface  can  be  obtained  and  maintained; 
but,  as  has  been  suggested  previously,  while  there' 
has  been  considerable  improvement  in  the  joint 
filler,  there  is  still  opportunity  for  much  im- 
provement. 

It  is  urged  that  the  engineers  of  municipalities 
having  charge  of  granite  paving  work  try  out  va- 
rious mixtures  of  sand  and  asphalt  and  thus  find 
out  m  actual  service  what  is  the  best  mixture 
within  reasonable  working  limits.  In  such  tests 
care  should  be  taken  to  use  uniform  fine  grained 
sand  which  is  thoroughly  dry  and  hot.  This  mas- 
tic should  be  agitated  by  mechanical  means  until 
It  is  flushed  into  the  joints.  The  crude  method  of 
heating  the  sand  by  placing  it  over  iron  pipes 
containing  wood  fires,  as  is  still  frequently  done, 
should  be  avoided.  Fine  hot  asphalt  sand,  when 
It  can  be  obtained,  gives  the  best  results.  A  prac- 
tical method  of  measuring  the  sand  and  asphalt 
should  be  provided,  as  the  method  that  is  now 
quite  general  of  using  a  shovel  to  measure  the 
sand  is  crude  and  does  not  give  uniform  results. 
Proper  attention  to  these  details  should  produce  a 
filler  that  will  make  the  modern  granite  block 
pavement  about  as  near  an  ideal  pavement  for 
heavy  traffic  as  it  is  possible  to  produce  at  a  rea- 
sonable cost. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles" 
overcome  difficulties  arising  in  constru 
ceming  such  problems  that  may  arise 
any  of  our  readers.  Answers  prepared 
lished  promptly.  It  is  hoped  that  oth 
differently  will  send  us  their  solution 
"wrinkles."    If  it  is  only  a  new  way 


and  appliances  that  may  be  used  to 
ction  work.  We  invite  questions  con- 
from  time  to  time  in  the  experience  of 

by  competent  authorities  will  be  pub- 
ers  who  have  solved  similar  problems 
s  for  publication  also ;  or  describe  new 
to  drive  a  nail,  it  may  help  some  one. 


How    Should    Aggregate 

for  Road  Concreting  Be 

Stored  and  Delivered? 


Many  good  systems  have  been  developed 
which  should  be  considered  and  selections, 
modifications  or  changes  made  to  suit  local 
conditions  and  requirements.  Operations 
and  equipment  should  be  completely  sched- 
uled in  advance. 


The  cou.struction  of  an  IH-fout  concrete  pave- 
ment or  foundations  for  an  asphalt  or  block  pave- 
ment is  likely  to  require  about  ■  1.  yard  of  stone 
and  approximately  one-half  as  much  sand_  per 
linear  foot,  amounting  to  a  total  of  between  5,000 
and  6,000  cubic  yards  of  aggregate  per  mile  of 
road,  exclusive  of  any  that  may  be  required  for 
culverts,  bridges  or  other  structure^. 

The  problem  of  insuring  a  sufficient  supply  de- 
livered so  as  to  be  certain  to  be  always  available 
when  required  and  not  to  overload  storage  facili- 
ties if  they  are  limited,  stored  advantageously  fur 
loading  and  unloading  and  delivered  most  easily. 
quickly  and  reliably,  and  all  done  so  as  to  secure 
the  greatest  ultimate  continuity  and  rapidity  of 
work  and  icoiiomy  of  construction  and  with  a 
minimum  of  waste  or  delay  is  a  very  important 
problem,  on  the  correct  solution  of  which  depends 
the  success  of  the  job  and  often  the  realization  ol 
any  profit  t«>  the  contractor. 

Within  tile  last  few  years  many  different  meth- 
ods have  been  employed  for  storing,  handling  and 
distributing  the  aggregate,  measuring  it  and  de- 
livering it  lo  the  concrete  mi.xer  and  a  consider- 
able quantity  of  special  equipment  has  been  put 
on  the  market  for  this  purpose,  adapted  to  variou- 
systems  that  have  lieen  developed  by  manufactur- 
ers and  are  strongly-  urged  by  them  to  ])romoTe 
the  sale  of  their  products. 

Many,  if  not  all,  of  these  systems  and  appliances 
possess  considerable  merit,  Ijut  none  of  them  are 
equally  desirable  for  all  conditions.  It  is,  there- 
fore, necessary  on  any  jol)  of  iinijorlance  to  plan 
tlie  working  methods  and  operations  and  the 
equipment  installed  in  accordance  with  the  local 
conditions  and  requirements  and  to  conform  to 
certain  general  factors  that  are  more  or  less  vital 
to  any  concrete  paving  job. 


.Some  of  these  factors  will  be  here  lirietly  cun- 
sidered,  and  it  is  assumed  that  the  work  is  com- 
parable in  design  and  requirements  with  the 
trunk  line  work  of  the  various  state  highway  de- 
])artments  for  whom  a  very  large  proportion  of 
concrete  road  construction  is  done,  and  that  it  is 
to  be  executed  chietl\-  in  suburban  districts  where 
concreting  operations  are  proscribed  by  climatic 
conditions  during  the  winter  months,  as  is  the 
case,  except  in  the  southern  portion,  in  the  United 
.States. 

.\mong  the  principal  factors  go\  eriiing  the  stor- 
age, handling  and  distribution  of  the  aggregate 
are  the  size  of  tlie  job  and  the  rapidity  witii  which 
it  must  be  constructed ;  the  equipment  already 
possessed  by  the  contractor ;  the  sources  of  sup- 
ply for  the  sand  and  stone  and  the  rate  and  regu- 
larity with  which  it  can  be  supplied  from  the 
source  to  the  contractor;  the  length  of  haul  and 
character  of  roads  over  which  the  aggregate  is 
hauled  ;  traffic  conditions ;  width  of  road ;  topog- 
ra])hy:  climatic  conditions;  availability  of  new 
e(|ui])nient ;  and  consideratic)ns  of  probable  future 
cniistructioii  contracts. 

If  the  job  is  very  large  or  if  it  must  be  dt)ne  with 
great  rapidity  or  there  is  a  special  scarcity  of 
labor  a  larger  amount  of  equipment  is  justifiable 
or  is  e\en  necessary  than  for  small  jobs  that  may 
be  occasionally  executed  slowly  with  an  abun- 
dance of  cheap  labor.  Generally  speaking,  how- 
ever, any  equi]>ment  is  justified  which  will  save 
enough  labor  cost  to  pay  for  itself  on  the  given 
job.  In  which  case  the  question  arises,  not  as  to 
provision  of  ecjuipment,  but  as  to  the  choice  be- 
tween different  kinds  of  equipment.  In  any  event 
the  equi|)ment  purchased  should  be  tir.st  class  and 
standard.  Whatever  methods  and  plans  are 
adopted  it  must  be  remembered  that  unless  suf- 
ficient tools  and  apparatus  are  provided  to  in- 
sure the  continuous  employment  of  the  men, 
heavy  losses  will  be  incurred  through  the  payroll 
and  disorganization  of  morale  will  certainly  fol- 
low ;  that  mechanical  equipment  works  continu- 
ously da\'  and  nig;ht  and  never  goes  on  strike ;  and 
that  the  saving  of  a  few  men's  wages  daily  soon 
l>ays  for  the  expensive  equipment  and  that  usually 
has  a  high  salvage  \alue  after  the  work  in  hand 
is  completed.  The  method  of  hamlling  and  dis- 
tribution of  aggregate  should  therefore  be  planned 
with  a  \ievv  to  utilizing  to  best  advantage  the 
equipment  already  possessed  by  the  contractor 
and  to  supplement  it  if  necessary  by  additional 
equipment  especially  suited  to  the  existing  con- 
ditions. 
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If  a  contractor  is  abundantly  supplied  with  a 
certain  class  of  equipment  which  makes  it  pos- 
sible to  do  the  work  at  a  moderate  unit  cost  it 
mav  be  better  to  use  this  equipment  than  to  se- 
sure  new  equipment  at  a  high  price  that  will  exe- 
cute the  work  at  a  smaller  unit  cost.  If  such  a 
question  arises  a  careful  estimate  should  be  made 
for  the  total  cost  of  doing  the  work  by  each  metli- 
od  with  proper  allowance  for  greater  rapidit}'  and 
the  elimination  of  overhead  charges  and  risks  due 
to  delay,  and  it  may  be  found  that  the  job  will 
have  to  be  a  very  large  one  to  justify  securing 
the  reduced  unit  cost  with  heavy  initial  outla\ . 

If  the  aggregate  is  imported  from  a  commercial 
dealer  it  may  be  necessarily  delivered  at  a  single 
point,  either  by  rail  or  water,  where  it  will  pay 
to  establish  unloading,  storage  and  loading  facili- 
ties commensurate  with  the  size  of  the  job,  and 
in  any  case  designed  to  secure  the  greatest  con- 
venience and  expedition  of  operations  and  insure 
a  continuous  suppl}'  with  a  margin  of  excess 
above  current  requirements  at  a  minimum  total 
cost  for  the  whole  work.  In  other  cases  it  may 
be  possible  to  have  the  materials  dcli\ered  at 
several  points  or  even  distributed  along  the  work 
in  case  the  latter  is  closely  paralleled  by  anv 
commercial  delivery  system  whether  it  be  by  wa- 
ter, by  rail  or  b^'  highway.  It  may  also  be  pos- 
sible to  secure  the  supplies  from  two  or  more 
sources  that  can  advantageously  deliver  to  dif- 
ferent points  or  if  it  is  delivered  by  the  seller 
with  automobile  trucks,  arrangements  may  be 
made  with  him  to  deliver  it  exactly  as  required 
for  the  progress  of  the  work  by  daily  notice  of 
the  amount  and  at  the  points  desired,  thus  entirely 
avoiding  rehandling  or  storage. 

If  the  aggregate  or  portions  of  it  are  dug  or 
quarried  by  the  contractor  himself  he  may  either 
arrange  to  get  out  a  large  quantity  in  the  winter 
season  or  in  idle  times  and  store  it  for  use  as  re- 
quired or  to  produce  it  in  quantities  slighttv  in 
excess  of  the  demand  and  deli\er  directly  to  the 
paving  machine  as  required. 

The  method  of  distribution  depends  consider- 
ably on  the  length  of  haul  and  the  character  of 
the  road  over  which  the  haul  is  made.  Very  short 
hauls  on  level  roads  where  the  principal  time 
consumed  is  in  loading  and  unloading,  may  be 
advantageously  made  with  teams.  Longer  hauls 
with  motor  trucks,  or  trucks  and  trailers,  or  trail- 
ers drawn  by  tractors,  especially  if  the  roads  are 
poor  or  the  grades  are  heavy.  For  moderate 
grades  and  long  hauls,  such,  for  instance,  as  to 
remote  parts  of  a  very  long  section  of  road  con- 
struction, industrial  tracks  and  dump  cars  or  flat 
cars  with  batch  boxes,  drawn  by  gasoline  or  dinky 
locomotives  are  likely  to  be  economical  and  de- 
sirable. 

It  is  also  necessary  to  consider  the  existinj.; 
trafific  conditions  provided  traffic  is  maintained 
over  the  road  itself  if  the  work  is  the  reconsrrue- 
tion  of  an  old  road,  and  arrangements  must  be 
made  so  that  trafific  will  not  seriously  interfere 
with  the  delivery  of  aggregate  or  that  the  delivery 
of  aggregate  will  not  greatly  impede  the  traffic. 
In  either  case,  plans  should  be  perfected  enabling 
both  trafific  and  hauling  to  utilize  as  much  as  pos- 


sible the  undisturbed  surface  of  the  old  road  and 
the  C(jmpleted  surface  of  the  new  road  with  as 
small  a  distance  as  possible  traveled  between 
these  two  sections. 

It  is,  of  course,  always  a  desideratum  to  have 
the  trafific  detoured  so  that  the  contractor  will  be 
in  full  possession  of  the  right  of  way  at  the  points 
where  construction  is  in  progress.  If,  however, 
iraftic  must  be  maintained  it  is  sometimes  possible 
by  means  of  a  little  rough  grading  to  provide  for 
it  akingside  the  working  points  without  serious 
inconvenience  to  the  public  or  the  contractor. 

If  the  road  is  18  feet  or  more  in  width  it  is  also 
possible,  if  permitted  by  the  engineer,  to  make  it 
in  two  successi\e  longitudinal  halves,  diverting 
the  traffic  first  to  half  of  the  original  roadway 
surface  while  the  first  half  of  the  new  road  is  built 
and  then  opening  that  to  traffic  while  the  second 
half  is  built  alongside.  Substantially  the  same 
procedure  may  be  followed  when  the  road  is  built, 
as  has  sometimes  been  done,  with  two  one-way 
strips  of  concrete  surface  on  each  side  and  a  nar- 
row central  strip  of  macadam,  a  tyi)e  of  construc- 
tion which  is  considerably  cheaper  than  a  full 
width  continuous  concrete  surface  and  is  claimed 
to  be  at  least  equally  desirabk-.  Koads  less  than 
18  feet  in  width  can  hardly  be  constructed  in 
halves  to  advantage,  and  must,  therefore,  be  com- 
pleted full  width  at  a  single  operation  and  the 
aggregate  delivered  accordingly. 

If  the  contractor  is  reasonabh  assured  of  long- 
continued  good  weather  in  which  he  can  work 
practically  every  day  he  must  provide  for  the  de- 
livery and  distribution  oi  the  aggregate  accord- 
ingly and  it  must  all  be  stored  in  advance  or  he 
must  have  certain  assurance  that  it  will  be  forth- 
coming regularly  after  the  commencement  of  the 
work.  If  there  is  likely  to  be  considerable  in- 
clement weather  or  ])redetermined  interruptions 
to  the  work,  it  may  be  possible  for  him  to  arrange 
for  the  ])roduction  and  distril)Ution  of  the  aggre- 
gate during  this  time  so  as  to  reduce  the  maxi- 
mum peak  of  production  and  transportation  and 
the  total  amount  of  simultaneous  storage. 

If  the  right  of  way  is  wide  enough  and  unob- 
structed the  contractor  may  be  able  to  distribute 
the  aggregate  in  advance  alongside  the  roadway, 
perhaps  during  the  winter  months,  when  other 
construction  operations  are  prohibited  and  when 
his  motor  trucks  and  men  have  plenty  of  leisure. 
If  such  is  the  case,  it  may  eliminate  the  question 
of  central  storage  and  of  loading  and  unloading 
machinery  that  otherwise  would  be  important. 

In  the  selectif)n  and  ])urchase  of  new  equip- 
ment, such  as  industrial  tracks  and  cars,  dump 
cars,  batch  boxes,  motor  trucks,  storage  bins  and 
loading  and  unloading  api)aratus  the  contractor 
must  also  be  assured  that  such  purchases  will  be 
flelivered  in  time  for  the  certainty  of  their  avail- 
ability prompt!)-  when  required,  because  if  thcv 
were  missing  when  he  was  ready  to  commence  the 
work  or  a  certain  portion  <jf  it,  the  entire  sched- 
ule of  operations  would  be  dislocated  and  great 
loss  and  confusion  might  ensue.  It  should,  there- 
fore, be  of  standard  design  and  furnished  by  the 
most  reliable  and  well-established  dealers. 

In   the   decision   between   hand    work   and   ni.i- 
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chinerv  and  especially  in  the  selection  of  the  dit- 
ferent  kinds  of  plant  and  equipment,  due  weight 
should  be  given  not  only  to  the  particular  job  for 
which  it  is  purchased,  but  to  the  amount  and 
character  of  the  work  the  contractor  has  reason- 
able assurance  of  doing  in  the  immediate  future. 
If  he  can  foresee  considerable  quantities  of  similar 
work  and  a  strong  chance  that  he  can  secure  the 
contract  he  will  be  justified  in  buying  special  ap- 
pliances that  will  be  profitable  in  the  long  run, 
while  they  would  not  be  advantageous  for  a  small 
amount  of  work  that  might  be  done  satisfactorily 
by  hand  at  a  somewhat  larger  unit  cost  and  save 
the  investment.  In  other  cases  he  might  find  it 
more  desirable  to  use  general  equipment  that  suf- 
ficed for  the  present  occasions  and  was  more 
adapted  to  miscellaneous  construction  in  case 
there  was  uncertainty  of  his  continuing  road  con- 
struction. In  any  event  all  of  the  equipment  pur- 
chased should  be  thoroughly  standardized  and  of 
as  few  different  types  and  sizes  as  possible  so  as 
to  make  the  uni'ts  and  pieces  interchangeable, 
allow  for  a  minimum  number  of  spare  parts  and 
secure  the  greatest  efficiency  of  operation  by  the 
workmen. 

The  unloading  and  storage  of  aggregate  at  a 
central  plant  can  be  handled  by  any  of  the  various 
methods  described  in  Public  Works,  pages  435 
and  457,  vol.  50,  or  by  modifications  or  combina- 
tions of  them  less  suited  to  the  special  conditions. 
The  measuring  of  the  aggregate  at  the  central 
plant  is  very  generally  adopted  and  in  most  cases 
or  all  will  be  found  to  be  more  rapid,  convenient 
and  economical.  The  use  of  batch  boxes  for  its 
transportations  provide  for  the  automatic  meas- 
urements and  convenient  handling  at  both  ends. 
These  may  be  purchased  from  regular  dealers  or 
they  can  often  be  advantageously  made  of  wood 
by  the  contractor's  regular  forces  during  the  win- 
ter or  in  stormy  weather  or  dull  times. 

If  batch  boxes  are  not  used  their  equivalent  can 
be  used  by  transporting  the  materials  in  motor 
trucks,  the  bodies  of  which  are  separated  by  one, 
two  or  more  swinging  partitions  with  intermedi- 
ate spaces  holding  a  single  batch  of  materials, 
provision  being  made  for  the  successive  dumping 
of  these  separately  without  one  unit  interfering 
with  another.  When  this  is  not  convenient  the 
aggregate  may  be  loaded  into  tilting  buckets 
placed  on  a  chassis  or  flat  car  or  dumping  by 
gravity  when  the  latches  are  released. 

If  industrial  tracks  are  used  the  dump  cars 
should  carry  single  batches  or  batch  boxes  should 
be  loaded  in  sets  of  one,  two  or  three  on  flat  cars, 
and  the  flat  cars  or  dump  cars  hauled  in  trains 
of  suitable  length  with  provision  very  carefully 
made  for  returning  and  outgoing  trains  to  pass 
each  other  en  route  and  for  rapid  continuous 
movement  of  full  and  empty  cars  both  at  the 
mixer  and  at  the  storage  plant  so  that  no  time  is 
lost  in  waiting  for  full  or  empty  cars.  Various 
arrangements  of  the  industrial  track  can  be  made 
to  secure  the  greatest  movement  and  most  con- 
venient handling  of  the  trains.  They  may  some- 
times form  a  loop  around  the  storage  plant  and 
another  around  the  concrete  mixer,  another  may 


be  provided  with  Ys  and  switches  and  crossovers 
or  they  maybe  double  or  single  lines  according  to 
the  amount  of  materials  handled,  the  character  of 
the  right  of  way  and  the  amount  of  track  avail- 
able. 

If  a  continuous  supply  of  aggregate  is  certain 
and  a  given  number  of  cars  or  boatloads  of  it 
daily  can  be  depended  upon  it  is  possible  to  keep 
only  a  small  storage  pile  in  reserve  and  to  unload 
aggregate  as  received  by  a  derrick  and  clamshell 
or  by  a  locomotive  crane  running  on  a  track  be- 
tween the  railroad  siding  and  the  industrial  track 
where  the  cars  are  and  filling  the  latter  as  they 
arrive.  Batch  boxes  are  generally  unloaded  by  a 
small  derrick  installed  on  the  paver  and  the  latter 
is  universally  charged  with  an  elevating  hopper, 
operated  by  its  own  power. 

When  the  aggregate  is  distributed  along  the 
right  of  way  in  advance  of  the  concreting  it  may 
be  delivered  to  the  paver  by  wheelbarrows  or 
hand  carts.  There  have,  however,  been  put  on 
the  market  loading  and  measuring  machines  that 
are  installed  adjacent  to  the  paver  and  consist  of 
some  sort  of  a  continuous  belt  conveyor  or  its 
equivalent  that  is  easily  fed  by  men  shoveling 
from  the  piles  alongside.  This  method  saves 
considerable  labor  and  makes  for  greater  speed 
and  continuity  in  serving  the  paver. 

When  a  contractor  has  only  a  single  job  to  exe- 
cute and  is  already  provided  with  a  portion  of  the 
equipment  necessary  for  the  work  he  may  be  able 
to  supplement  it  by  some  other  equipment  that 
he  possesses  or  by  purchasing  only  a  small  amount 
of  additional  equipment,  as,  for  instance,  when  a 
contractor  has  only  a  few  thousand  feet  of  indus- 
trial track  and  has  to  haul  a  mile  or  more  he  may 
use  the  industrial  track  until  the  work  progresses 
beyond  its  limits,  and  then  establish  at  the  end  of 
this  track  a  gantry  or  other  lifting  device  by  which 
the  aggregate  can  be  quickly  transferred  from 
the  cars  to  trucks  that  will  carry  it  the  remainder 
of  the  distance  and  thus  enable  both  the  trucks 
and  industrial  tracks  to  be  in  simultaneous  opera- 
tion to  advantage  and  with  their  combined  ef- 
forts to  handle  nearly  twice  as  much  material  as 
either  could  alone. 


Newspaper  Aid  to  Unemployment 

The  Toledo  "Daily  Blade"  has  offered  to  do  its 
part  in  relieving  the  unemployment  by  publishing 
without  cost  notices  of  odd  jobs  that  the  Toledo 
citizens  may  want  done,  such  as  cleaning  cellars 
or  attics,  raking  leaves,  cleaning  furnaces,  etc. 
These  free  notices  will  be  printed  under  the  cap- 
tion of  "Help  Wanted,  Odd  Jobs."  This  would 
seem  to  be  a  practical  aid  in  solving  the  unem- 
ployment problem  which  might  well  be  imitated 
by  newspapers  in  all  cities  throughout  the  coun- 
tr3\  The  amount  involved  in  these  odd  jobs  is 
not  sufficient  to  warrant  the  private  citizens  in  ad- 
vertising for  help,  and,  in  fact,  they  probably 
could  obtain  it  without  advertising;  but  the  bring- 
ing of  such  odd  jobs  to  the  attention  of  those 
who  are  really  anxious  for  work  should  prove  of 
real  assistance  in  enabling  many  to  obtain  it. 
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Recent  Legal  Decisions 


COUNTY'S    RIGHT    TO    SUE    FOR    CONTRACT    PRICE    OF 
BRIDGE    DESTROYED    BY    WATER 

The  Kansas  Supreme  Court  holds,  Board  of 
Commissioners  of  Trego  County,  198  Pac.  954, 
that  where  a  county  contracts  with  a  builder  for 
the  construction  of  a  bridge  on  the  county  line 
and  pays  the  builder  the  full  contract  price,  al- 
though the  adjoining  county  reimburses  the  con- 
tracting county  for  one-half  of  the  contract  price, 
the  latter  county  may  maintain  an  action  against 
the  builder  for  damages  for  the  entire  contract 
price  where  the  bridge,  on  account  of  noncom- 
pliance with  the  plans  and  specifications,  is  de- 
stroyed by  high  water. 


CONSTRUCTION  OF  STATUTE  RELATIVE  TO  WAR- 
RANTS FOR  80  PER  CENT  OF  WORK  DONE 

The  Iowa  Supreme  Court  holds  that  Code 
Supp.,  1913,  sec.  1989,  art.  34,  providinfr  for  the 
issuance  of  warrants  to  a  drainage  contractor  for 
80  per  cent  of  the  work  done  during  the  progress 
of  the  work  on  the  engineer  certifying  the  same 
is  mandatory,  the  legislature  evidently  intending 
that  contractors  under  this  statute  should  not  be 
required  to  wait  until  the  completion  and  final 
acceptance  of  the  work.  For  any  sums  claimed 
above  the  80  per  cent  the  contractor  can  sue  in 
quantum  meruit,  and  is  not  entitled  to  a  writ  ot 
mandamus.  The  county  might  file  a  counter- 
claim for  any  injury  suffered  by  the  work  not 
being  completed  to  the  satisfaction  of  the  engi- 
neer, and  would  also  have  a  right  to  an  inde- 
pendent action  on  the  contractor's  bond. — Farm- 
ers' Loan  &  Trust  Co.  v.  Wright  County  (Iowa), 
183  N.  W.  500. 


DRAINS    AND    SEWERS     DISTINGUISHED     IN     LEGISLA- 
TION   AUTHORIZING    CONSTRUCTION 

The  Ohio  Supreme  Court  holds,  Roebling  v. 
City  of  Cincinnati,  132  N.  W.  60,  that,  although 
in  common  usage  the  words  "drains"  and  "sew- 
ers" are  to  some  extent  synonymous  and  inter- 
changeable, when  applied  to  public  street  im- 
provements they  are  distinguishable,  and  legis- 
lation by  the  council  of  a  municipal  corporation 
under  the  Ohio  statute  for  the  improvement  of  a 
street  by  paving  and  providing  for  the  construc- 
tion of  the  necessary  drains  as  an  incident  thereto, 
is  not  broad  enough  to  clothe  the  city  with  juris- 
diction to  construct  a  sanitary  sewer  thereunder. 

A  drain,  the  court  says,  is  an  incident  to  street 
building.  No  engineer  would  think  of  construct- 
ing; a  street  without  providing  for  its  drainage. 
It  is  an  essential  element  of  good  workmanship 
and  substantial  construction,  and  it  is  highly  im- 
portant that  drains  be  provided  to  prevent  the 
accumulation  of  water  upon  the  surface  of  the 
street  and  adjacent  territory,  for  the  purpose  of 
preventing  early  decay  and  deterioration  of  the 
Street.  By  reason  of  its  construction  a  street  may 
receive  surface  water,  and  frequently  does,  from 
territory  outside  of  its  own  compass,  from  the 
terraces  of  abutting  property  and  from  the  roofs 
of  houses  thereon. 


The  term  "sewer,"  on  the  other  hand,  when  ap- 
plied to  city  improvements,  means  a  large,  un- 
derground passage  for  fluid  and  feculent  matter 
— the  refuse  and  filth  necessarily  present  in  pop- 
ulous centres — by  means  of  which  this  matter  is 
carried  off.  A  sewer  is  employed  for  the  conveni- 
ence of  the  people,  and  its  prime  purpose  is  for 
the  benefit  of  the  health  of  the  public. 


FRANCHISE    WATER    RATES    CONTROL    THOUGH    TEM- 
PORARY   CONTRACTS    HAVE    BEEN    MADE 
WITH     MUNICIPALITY 

In  an  action  against  a  municipality  for  water 
rates,  it  is  held,  Waterloo  Water  Co.  v.  Village 
of  Waterloo,  189  N.  Y.  Supp.  906,  that  water  rates 
fixed  by  a  franchise  to  furnish  water  to  a  village 
and  its  inhabitants  are  controlling,  and  establish 
the  rates  to  be  charged,  in  the  absence  of  any 
other  agreement  to  the  contrary,  although  con- 
tracts subsequent  to  the  date  of  the  franchise 
were  made  for  limited  periods  during  the  life  of 
the  franchise  for  the  same  rates  as  those  con- 
tained in  the  franchise.  Even  had  they  been  at 
higher  rates,  they  would  have  modified  the  fran- 
chise to  that  extent  only  for  the  period  for  which 
the  contracts  were  made.  The  making  of  con- 
tracts from  time  to  time  was  a  practical  construc- 
tion that  the  village  was  obligated  only  for  water 
that  it  used  from  time  to  time,  the  same  as  a 
private  consumer,  and  not  evidence  of  an  inten- 
tion wholly  to  nullify  the  provisions  of  the  fran- 
chise as  to  rates  to  be  charged. 

ASSESSMENT  OF   BENEFITS   NOT  A   TAX   WITHIN   THE 

STATUTE     EXEMPTING    CITY     PROPERTY 

FROM    TAXATION 

The  Connecticut  Supreme  Court  of  Errors 
holds,  Whitmore  v.  City  of  Hartford,  114  Atl. 
686,  that,  while  an  assessment  of  benefits  is  an 
exercise  of  the  taxing  power  of  the  state,  it  is  not 
a  tax  within  the  meaning  of  Connecticut  General 
Statutes,  par.  1160,  exempting  all  property  belong- 
ing to  any  city  from  taxation.  While  it  is  "in  a 
general  sense  a  tax,  it  is  one  of  a  peculiar  na- 
ture. It  is  a  local  assessment  imposed  occasion- 
ally, as  required,  upon  a  limited  class  of  persons 
interested  in  a  local  improvement,  who  are  as- 
sumed to  be  benefited  by  the  improvement  to 
the  extent  of  the  assessment."  Bridgeport  v. 
New  York,  etc.,  R.  Co.,  36  Conn.  255.  They 
stand  apart  from  the  general  burdens  imposed  for 
state  and  municipal  purposes,  and  are  governed 
by  principles  that  do  not  apply  to  the  general 
levy  of  taxes.  In  addition  to  the  common  taxa- 
tion, special  assessments  demand  that  special 
contribution,  in  consideration  of  a  special  benefit, 
shall  be  made  by  the  persons  who  receive  it.  The 
demand  for  the  special  contribution  is  justified  by 
the  fact  that  those  who  are  to  make  it,  while  they 
are  made  to  bear  the  cost  of  the  public  work,  are 
supposed  to  suffer  no  pecuniary  loss  thereby',  be- 
cause their  property  is  increased  in  value  to  an 
amount  at  least  equal  to  the  sum  they  are  re- 
quired to  pay. 
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NEWS  OF  THE  SOCIETIES 


W\TKKI!UKY       BRANCH. 
.V3IERICAN    SOCIETY    U^^^^  ^^ 

(i4  Woodside  ave.  c-  t-  r-  t  t  o  N 

-B.U.  i  iMORE^&  E  C  T  I  O^. 


Dec,  22-23— KANSAS  ENGINEERING 
.SOCIETY.      Hutchinson,   Kan. 

Jan.  4-14  —  CI.EA'ELAND.  OHIO, 
ISflLDINO  EXI^OSITION.  Municipal 
auditorium,    Cleveland.   Ohio. 

Jan.  17-20  —  AiMEKlC.^N  RO^VU 
"w„x,  o_K\_UH-MORE  S;  ii>„AAYTi"T  •  BUILDERS'  ASSOCIATION.  Annual 
»AfVRTC\N    SOCIETY    OF   MECHANl       convention  and  good  roads  show.     Chi- 

l^^'^rS:   a"c^"-'-    ^"'""^  '-r.:'\z.U    -    CONFERENCE       Ol- 

u„,ruin«  tlniversity.  HIGHWAY"  ENGINEERING.    Sth  annusii 

HopKins   u                 pvGLVND     WATER  conference.        Iniversity     of     Michigan. 

Nov.  ^9— ^VitiAfi  \TION          American  Ann    .Vrbor,    Mich. 

WORKS        -■>Si'OClAii'Ji  .  ^^^      27-30— BUILDING     OFFICI.\LS' 

House.    Boston.    .>ia-_         rWlC   \SSO-  CONFERENCE.      Apr.    27-28.   Cleveland. 

Nov.  13-17— AMERICAN  *jiw^-,g  O    .    ^p^     29,     Mas.sillon.     O.;    Apr      ■■ 

CIATION.     Chicago.   11      "^^'^"^'iVfngton.  Youngstown.  O. 

.,115-7     rnion    Trust    bldg..     "asm    b  j^^^      ^^^^  AMERICAN 

\%.  14-METHpPOLITAN^SEC^N,  WORKS    ASSOCIATION^    Annual    con 

^IffNlff^ointmeefn^^th  

A.  I.  E.  E..  A-.J,-  '.^    HVVEN     BRANCH. 

■^"'i^r.^^f^^OCIFTY    OF    MECHAN 1- 
AM.ERICAN    SOCIETY    oi     j__^^,„ratory. 


:!o. 
W.VTER 


BROOKLYN    ENGINEERS'   CLUB 

The  October  -Tth  mectnig  of  this 
club  took  the  form  of  a  discussion  of 
the    proposed    ".Aniciidmeiit    No.    1"    to 


Ali^'^F'^orNlSRS^    Ma^on  Latoratory. 

Yale  Universitv.     Secretary.   I'rot.  !-.   ^^  trie    proposea      .AmciiameiU    .^o.    1       to 

Dudley.  40"  Tertple  st;.  N^w  Haven.^^,^.  ^^^^  constitution  of   New  York  state,   in 

'^"^'tc'vn'iNSTITUTE  OF  ELECTKI-  uhicli  it  is  proposed  to  give  to  all  vet- 

c\^L  FNCINEERS      Engineering  Socie-  crans  of  the  recent  war  preference  ovr" 

^--^SiS^SfeolS  ^^:  •■"  "*'^"" "  ■""'"  ^ ^ ^ 

cage.       Secretarj,     "• 
mgr..    Clarksburg. _YV,;^Va-, 


V-tdiir'     Wt      lilt    lei-tllL     *%  .11      piClS^'UltC     LOCI 

all  others  in  civil  service  sppointnients. 
Past  Commander  Thomas  Gannon  of 
the  New  York  state  department,  Span- 
ish War  Veeterans,  took  the  affirmative 


MruLicu  uy  me  v.iiv  iii  New  York  at 
Stapleton,  S.  1.,  where  there  arc  twelve 
large  pier.s  and  sheds  estimated  at  $lts,- 
000,000,  affording  live  miles  for  wharf- 
age 1.800.000  square  feet  of  pier  space. 
This  work,  which  was  begun  in  192(1, 
is  now  practically  completed. 
a.  W.  Doao,  i.i  oi^...."-. .^1^^   ^^g^,^^    meeting  of    Nov.   :i   was 

'^Nov.  17- AMERIC.YN  INSTITUTE  Ol.     Ladies  Night,  devoted  to  .s,>cial  pleasures 
E^'^CTRIC.^L       ENGINEERS.^_    ^Jo.nt     ^^    ^^^^    ^^^^^     ^^^^^^^      ,^_^^,    ^^^^^.^^^,^,    ,^^. 

'»«^?^'"?.i'^,,„ri,?,r  Ft, mincers.    New  Y'ork.     ,„anv  members  and  guests. 


I^uis,  Mo.  j(^    DEEP    W.\ 

H    W.  Dodd,  261  Broadway,  New  York 
city 


meeting  ^^ith  society  u.- - ^—^-1. 
„.ctsandManneEn|in^ers      New^^^^ 

^RCHITECTV  AND  M.^INE  ENGI- 
NEERS. „New  York  BRANCH. 

^mIrICAjT  FoCTEt'y  "of  MECHANl- 
C.\L   ENGINEERS.     Chamber   of   Com- 

'"^r'"*'-  ^-1  TrvT  FT-)0  SECTION.  .\MER- 
>n'tNSOaE?Y  6f°MECH.VNICAL  EN- 

GINeIrS  Toledo  Commerce  PHib.  Sec- 
r;\an'Loring  Freed    AUasChem^^ilC^^ 

vSERICAirloCffi-?Y^OF  MECHANl- 
c'.^f  ENGINEERS.     Joint  meeting  with 

"S^^^r^r^lt^"^.  CrLfpt^n  l^^^^s 

^°r?;;i  Yl^HICAGO  SECTION.  AMER- 
ICAN •sOCreTY'OFMECH.VNIC.VL  EN- 
GINEERS     Joint  meeting  with  Western 

''- m*^C''''m  ^  ^''tlVnT  V  SECTION. 
VMERIciN    SOCffi^T   OF   MECHANI- 

'^■i^'^ov^'^'-PHnf^'DELPHIA   SECTION. 

vSeric'vn  socii:ty  of  mechani- 

;^T    FNGINEERS      .\delphia  Hotel. 

N^^'^^ag^-  COLORADO        SECTION. 

iwvRTCAN  'iOCIETT  OF  MECHANI- 
A^T  ENGINl^ERS  iletropole  Hotel. 
Dem-e?  Secretary.  William  Lester. 
Vulcan   IronAVorks^  SECTION. 

VMERif A^:^SOCIl•tY  OF  MECHANI- 
CAL ENGINEERS.  Two-day  >T.fO"i>> 
meeting      Secretary.    Louis    Bendit.    517 

'^'S^rl'-'^MONT.VNA     IRRIG.^TION     ...■--■_--■ 
AND    DRAINAGE   INSTITUTE.      Great     mgton,  D.  C 

Falls.  Mont.  ,    ,.,^^,„^-,.-    ni,-         Friday : 

Dec.    5-9— AMERl(r\N    SOCIETY     Ol'         —       -^ 

MECH.VNICAL    ENc;lNEF.RS.       .Minual 

convention       New    Y'ork    (Mty. 
5ec   6.9-AMERICAN  INSTITUTE  OF 

CHEMICA1>  ENGINEERS.     14th  annual 

meeting      Bplt'more.   Md. 

Dec        14— NEW      Y-ORK      SliC^TION, 

AMERICAN     IN-STITUTE     OF  .  ELIJC- 

TRIC\L      ENGINEERS.        Engineering 

Societies'   building.   New  Y'ork   City. 


many  members  and  guests. 

OFFICERS     NOMINATED     FOR 
AM.    SOC.    C.    E. 

The  nominating  conimittecc  of  the 
.\m.  Soc.  C.  E.  has  selected  the  follow- 
ing candidates  for  offices  to  be  filled  at 
the  annual  election  on  January  ISth  :  For 
president,  John  R.  Freeman;  for  vice- 
president,  C.  B.  Grunsky  and  Robert 
kidgway ;  for  treasurer.  Otis  E.  Hovey, 
:ind  for' directors,  C.  M.  Holland,  J.  J. 
Yates,  F.  E.  Winsor,  John  \.  Chester, 
A    J.  Dyer  and  W.  L.  Huber. 

INDUSTRIAL    RELATIONS    CON- 
FERENCE 

A  conference  was  held  at  Harris- 
burg,  Pa..  October  24-27,  under  the  aus- 
pices of  the  Deiiartment  of  Labor  and 
Industry,  Commonwealth  of  Pennsyl- 
ania,  Clifford  H.  Connelley,  commis- 
sioner. 

Preliminary  session  October  24th: 
Meeting  of  the  approved  boiler  inspec- 
tors of   Pennsylvania. 

Monday  evening:  .\ddress.  The  Hon- 
orable William  C.  Sproul  Governor  of 
Pennsylvania.  .Jiddress,  "The  Present 
Industrial  Situation,"  The  Honorable 
^.  J.  Davis,  Secretary  of  Labor,  Wash- 

rriuay.  Industrial  Co-operation 
(The  Four  Factors  in  Industry),  (a) 
The  Employer  (speaker  to  be  an- 
nounced); (b>  The  Employe,  Mr. 
John  \  ^"oll  president.  Glass  Bottle 
Blowers'  .\sso..  of  United  States,  (c) 
The  Public,  George  E.  Mallwain,  Bab- 
son's  Statistical  Organization,     (d)  The 


State,    Honorable    Edward    E.    Beidle- 
man.  Lieutenant  Governor  Pennsylvania. 

The  Foreign  Outlook,  Dr.  Frederick 
Willson,   Reading,   Pa. 

Women  and  Children  in  Industry,  (a) 
Employment  nf  Minors,  Miss  Mary  An- 
derson, director.  Women's  Bureau, 
Bureau,  Dept.  of  Labor.  Washington, 
D.  C.  (b)  Employment  of  Women 
and  Minors.  (c)  'The  Massachusetts 
Forty-Eight  Hour  Week  vs,  the  Eight 
Hour  Day,  Miss  Ethel  Johnson,  Asst. 
Commissioner  Dept.  of  Labor  and  In- 
dustries, Massachusetts.  (d)  Women 
and  Welfare  Work. 

Tuesday  evening  6.00  P.  M.,  Women's 
Club  of  Harrisburg,  meeting  of  the  rep- 
resentaties  of  the  Women's  organiza- 
tions of  Pennsylania. 

Stabilizing  Industry  and  Employment, 
al  Samuel  A.  Lewisohn,  New  York. 
bi  Prof.  H.  (i.  Moulton,  University  of 
Chicago.  ( 

Industrial  Waste,  (a)  Unemploy- 
ment, L.  W.  \\'allace.  Executive  Secre- 
tary, Federated  American  Engineering 
Societies.  Washington.  D.  C.  (b)  In- 
dustrial Disputes,  Dr.  Wm.  Ixiserson. 
Chairman,  Board  of  Arbitration  Men's 
and  Boys'  Clothing  Industry,  New  York. 

(c)  .'\ccidents  and  Sickness,  Cecil  G. 
Rice.  President  Western  Pennsylvania 
Division  National  Safety  Coimcil,  Pitts- 
burg, (d)  Hiring  and  Firing  (Indus- 
trial Turnover),  Magnus  .\lexander, 
Managing  Director  National  Industrial 
Conference  Board,  New  York.  (e1 
Fire  Hazards. 

Industrial  Education  (Education  for 
a  Better  Job),  (a)  The  Elementary  and 
Secimdarv  Schools,  Dr.  Wm.  Davidson, 
Supt.  of 'Public  Instruction,  Pittsburg, 
(b)  The  Uniersity  or  Technical  Insti- 
tution, Dr.  John  M.  Thomas,  President, 
Penna.  State  College,  State  College, 
Pennsylvania,      (cl    The   Plant   School. 

(d)  the  Labor  Union  College.  Mr. 
John  Philips,  2d  Vice-President  Penna. 
Federation  of  Labor.  (c)  School  of 
Training  of  Women  Workers  (The 
Bryn  Mawr  College  Experiment).  Dean 
Hilda  W.   Smith,  Bryn   Mawr   College. 

Industrial  Waste,  The  Honorable  Her- 
bert Hoover,  Secretary  of  Commerce, 
W'ashington,  D.  C. 

Industrial  Publicity  (a)  The  Daily 
N'ewspaper,  J.  Easton  McKirdy,  Pitts- 
burg, (b)  The  Industrial  Plant  Maga- 
zine. .\  Ellis  Frampton,  Hammcrmill 
Paper  Company,  Erie,  (e)  The.  Tech- 
nical lournal,  Wm.  W.  Macon.  Editor 
of  "Iron  Age."  d)  The  Trade  Journal, 
lohn  Frey,  Editor  "Moulders'  Journal. 
Speakecrs:  Value  of  the  Employe's 
Magazine,  Miss  Anna  Bezanson,  Dept. 
of  Industrial  Research.  Univeristy  of 
I'cnna. 

Co-operation  of  the  Industrial  Edit- 
,,rs  with  the  State  Department  of  Labor 
and  Industry.  Dr.  C.  B.  Connelley  Com- 
missioner. 

Medical  Supervision  in  Industry  (a) 
Industrial  Medicine  as  a  Factor  in  In- 
dustrial Efficiency.  (b)The  Mainte- 
nance of  Community  Health  Dr.  Ed- 
ward Martin.  Commissioner  of  Health, 
Harrisburg.  (c)  The  Rehabilitation  of 
ibe  Industrial  Cripple  (illustrated  by 
lantern  slides  and  motion  pictures).  Gen- 
eral Lewis  T.  Bryant.  New  Jersey  Com- 
missioner of  Labor. 

(Continued    on    iiage    :i7l)) 
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New   Appliances 

DescribiDg  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  installations 


POWER  DRAG  SCRAPER 
Tile  Ixittomless  steel  plate  power  drag 
scraper  manufactured  by  L.  T.  Green  is 
made  in  S  sizes  of  Mi  co  5  cubic  yards 
capacity,  weighing  from  400  to  2.000 
Ijounds  each,  and  developing  a  pull  of 
from  3,000  to  10.000  pounds  on  the  load 
line  and  requiring  from  12  to  l.")0  h.  p. 
of  steam.  ga.so!ine  or  electric  h.  p. 

The  longer  the  haul,  tlie  larger  sized 
scraper  is  suitable,  and  the  correspond- 
ing capacities  in  one  lO-hour  day  with 
a  line  speed  of  2.")0  feet  per  minute  on 
the  load  line  and  000  feet  per  minute  on 
the  return  line  vary  from  :>.')0  to  ITi 
cubic  yards  for  a  %-yard  scraper  witli 
100  to  300-feet  average  haul,  or  for  a 
5-yard  scraper  the  capacity  varies  from 
3,500  cubic  yards  for  a  100-foot  haul 
to  700  cnliic  vards  for  a  "lOO-foot  haul. 


i<i\\i;i:  nuAi 


-;ck.\I'I':k 


The  scraper  is  operated  by  any  stand- 
ard 2-drum  hoisting  engine  and  will  dig 
and  convey  to  any  desired  point  without 
expensive  overhead  equipment.  It  will 
load  wagons,  trucks  or  cars ;  deliver 
materials  to  belt  conveyors  or  bucket 
elevators :  handle  storage,  strip  over 
burden  from  pit,  and  successfully  han- 
dle any  kind  of  material  from  soft  mud 
to  hard  clay.  It  is  claimed  to  be  the 
most  economical  device  for  handling 
hillside  deposits  and  in  many  cases  is 
adaptable  for  reclaiming  material  un- 
der water.  The  first  cost  and  operating 
cost  are  low  and  tlie  manufacturers  otfer 
to  send  the  scraper  on  trial  where  there 
are  hoists  and  other  equipment  compe- 
tent to  handle  it. 

The  standard  equipment  necessary  for 
the  operation  of  a  1-yard  i)ower  drag 
scraper  at  a  reach  of  350  feet  from 
hoist,  consists  of  300  feet  of  (i  x  19  plow 
steel  wire  rope,  four  wire  blocks  with 
grease  cups.  84  cable  clips.  0  shackles. 
one  T.'j-foot  bridle  cable,   three  fiO-foot 


guy  cables,  five  25-foot  cables  for  dead 
men  slings  and  one  2-drum  friction 
hoist. 


P  *  H  EXCAVATOR  CRANE  SHOVEL 
ATTACHMENT 

The  Pawling  &  Harnischfeger  Co. 
liave  just  put  on  the  market  a  new 
shovel  attachment,  adapted  for  use  with 
their  No.  20"i  or  20r>  excavator  crane, 
which,  when  substituted  for  the  stand- 
ard boom  of  this  machine,  effects  great 
economy  and  convenience  and  enables 
the  one  machine  to  be  used  for  shovel 
excavating,  dragline  excavating,  liack- 
lilling  and  all-around  material  handling 
with  grab  buckets,  scrapers,  elctro- 
magnets,  sling  chains  or  grapples.  In 
addition,  the  skimmer  boom  may  be  em- 
liloyed  for  some  kinds  of  road  an<r 
street  work. 

The  Shovel  Attachment  is  so  designed 
as  to  make  it  possible  to  interchange  it 
with  the  standard  boom  of  the  20.">  or 
200  Excavator  Crane  with  but  feu- 
changes  necessary. 

With  the  new  attachment  one  ma- 
chine may.  therefore,  be  used  for  all- 
round  material  handling,  drag-line  exca- 
vating, shovel  excavating,  and  for  back 
filling   with   grab  bucket.    I'age   bucket, 


scraper,  electro  magnet,  sling  chains, 
and  grapples.  In  addition  to  this  a 
skimmer  boom  may  be  employed  for 
some  kinds  of  road  and  street  work. 

The  box  section  boom  is  constructed 
ot  rerolled  structural  steel  plates,  so 
designed  that  all  the  rivets  are  driven 
from  the  outside  and  readily  accessible.- 
The  boorn  foot  is  a  single  annealed 
steel  casting,  securely  riveted  to  the 
siructural   members. 

The  shipper  shaft  is  a  high  carbon 
sleel  forging  with  annealed  cast  steel, 
bronze  bushed  bearings  and  saddle 
Mocks  provided  with  renewable  cast 
iron   slide   plates. 

The  ''2 -yard  dipper  has  a  steel  plate 
slvell,  front,  lip,  and  dipor;  annealed  cast 
stoel  back,  forged  teeth  with  hardened 
pi  lints,  and  forged  hinges.  The  cast 
■s.eel  dipper  handle,  designed  to  straddle 
the  boom,  consists  of  two  members  each 
having  an  oak  core,  armored  with  steel 
plates  on  all  four  sides.  The  dipper 
handle  racks  are  manganese  steel  cast- 
ings. .'Ml  pin  joints  on  both  dipper  and 
handle  are  bushed  with  hardened  steel, 
bushings. 

The  Shovel  Attachment  is  operated 
by  standard  levers  on  the  machine,  with 
the  exception  of  an  addifional  brake 
attachment  to  one  of  the  brake  treadles. 


fn;N'KU.\L   CON.STRUCTION    .'^HOVKT^  ATTACHMKNT  IN.'^TAT,! -I'D 

ON  i:xr.\v.\TOp.  ck.vni'; 

This  attachment  can  be  quickly  remov- 
ed in  case  it  is  desired  to  re-convert  the 
machine  into  a  dragline  or  for  opera- 
tion with  a  clamshell  bucket. 

The  Shovel  Attachment  conforms  to 
the  standard  of  steam  shovel  practice, 
and  will  dig  continuously  and  at  high 
speed,  any  material  which  can  be  han- 
dled by  a  steam  shovel  of  similar 
weight. 


TYPIC.\L  IXSTALLATION  FOR  KXCXVATIKG  FROM  HII.I^.SIDK  AND 
LOADING   CARS.    TRt'CKS.    CONVKYOR  OR  KLI'JVATOR 


REINFORCED  CONCRETE  PAVE- 
MENT STOOLS  AND  JOINTS 
The  Thomas  Steel  Reinforcement 
Co.  has  issued  a  48-page  book,  describ- 
ing the  construction  of  the  "Thomas 
System"  of  reinforced  concrete  pave- 
ments that  do  not  crack,  with  special 
attention    to    the    little    Hercules    stool 
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REINFORCEMENT   STOOL 


for  mortar  mixing  and  similar  classes 
of  work.  It  is  a  sturdy,  light,  portable 
machine  providing  thorough  mixing  ac- 
tion wth  fast  discharge.  The  driving 
gears  are  of  the  Maag  type  that  are 
very  strong  with  a  long  line  of  contact 
that  provide  a  maximum  of  rolling  con- 
tact and  minimum  of  sliding  contact, 
have  an  easy  action  and  an  enlarged 
surface  for  resisting  wear. 

All  castings  are  made  from  aluminum 
patterns,  insuring  smoothness  and  accur- 
acy and  interchangeability  of  the  parts. 
The  support  of  the  drum  is  special  in 
that  two  of  the  rollers  are  very  close 
together  providing  substantially  a  three- 
point  suspension  that  insures  perfect 
bearing  over  all  irregularities.    The  ma- 


EXPANSION    JOINT 

PROTECTION  AND 

ANCHORAGE 


4-S    RAN.SOMK    l.MI'UUV 


li.vN'l  AM   MIXER 


for  supporting  and  automatically  grip- 
ping the  reinforcement  rods  with  "Sure 
Anchor"  edge  protection  for  expansion 
joints. 

The  stool  is  made  from  short  lengths 
of  No.  6  angle  bars,  having  the  flanges 
split  apart  and  bent  at  right  angles  to 
form  a  stable  base,  and  holes  and  tongues 
punched  in  both  vertical  flanges  so  that 
the  reinforcement  bars  may  be  inserted 
and  then  rigidly  held  in  place  by  closing 
the  tongues  against  them,  an  operation 
that  is  positive,  efficient,  and  performed 
with  great  rapidity  and  simplicity  by 
single  hammer  blows. 

The  expansion  joints  of  any  required 
type  are  protected  by  a  pair  of  special 
flat  steel  bars  on  opposite  sides  of  their 
upper  edges.  These  bars  have  spring 
tongues  punched  in  them  to  engage  an- 
chor rods  that  can  be  instantly  con- 
nected to  them  without  the  use  of  spe- 
cial tools  and  will  secure  them  firmly 
in  position  under  all  conditions  of  the 
joints. 

The  manufacturers  otter  tool  boxes 
containing  gas  pipe  forms  so  that  any 
size  reinforcing  frame  can  be  made  to 
fit  any  width  roadway  with  proper 
tools  to  pinch  the  bars  in  the  stools, 
and  will  send  experienced  men  to  get 
first  jobs  started,  and  break  in  men  to 
make  the  frames  at  the  bare  cost  of 
time  and  expenses. 

RANSOME    BANTAM    MIXER 

The  number  4-S  Ransome  Improved 
Bantam  Mixer  has  all  of  the  general 
advantages  of  the  original  Bantam 
and  some  special  features  that  make  it 
particularly  adapted  for  small  founda- 
tions,  culverts,   and   sidewalk  building. 


chine  is  equipped  with  a  fixed  chute  or 
side  loader,  operated  by  its  3  h.  p.  engine. 
It  weighs  3,650  pounds,  has  a  housing, 
removable  on  three  sides  and  requires 
about  three  pints  of  gasoline  per  hour 
for  its  operation.  


INDUSTRIAL  NOTES 


The  .'Mbert  Grauer  Co.,  manufac- 
turers and  contractors  for  sidewalks, 
lights,  mastic  floors  and  skylights,  has 
opened  offices  at  the  Builders'  Ex- 
change in  Cleveland,  Ohio. 


The  Holt  Mfg.  Co.  of  Peoria,  111., 
has  appointed  W.  A.  Bickel  as  district 
manager  in  charge  of  the  consolidated 
territory  of  Iowa  and  Nebraska. 

The  Cortland  Machinery  &  Equip- 
ment Co.,  Inc.,  has  been  organized  with 
offices  in  New  York  City,  to  specialize 
in  the  sale  of  saw  mills,  logging  tools, 
power  machinery,  etc. 

The  Oiain  Belt  Co.,  Elyria,  Ohio,  has 
opened  offices  in  Buffalo,  N.  Y.,  with  T. 
E.  Crocker  as  district  manager. 

The  Wisconsin  Construction  Co.,  gen- 
eral contractors  and  engineers,  has 
changed  its  name  to  the  Paul  C.  Kroeck 
Co.  

S.  P.  Rees,  formerly  with  the  Pitts- 
burgh Filter  &  Engineering  Company 
of  Pittsburgh,  Pa.,  has  been  made  man- 
ager of  the  Municipal  Filtration  De- 
partment of  the  International  Filter 
Co.,  First  National  Bank  Bldg..  Chi- 
cago. 


RANSOME   COMPANY'S    NEW    PLANT 

On  Oct.  6  the  Ransome  Concrete 
Machinery  Co.  of  Dunellen  N.  J., 
broke  ground  for  an  addition  to  their 
present  plant  which  will  increase  their 
manufacturing  space  54  per  cent. 

The  53  X  320-ft.  new  building  con- 
tains huge  electric  cranes  running  the 
entire  length  of  the  factory  and  capable 
of  handling  any  but  the  very  largest 
concrete  mixers  made  by  the  Ransome 
Company.  The  machine  shop  and 
erecting  floors  will  be  equipped  with 
the  most  modern  machinery  including 
portable  air  and  electric  equipment 

(Continued  from  page  368) 
Workmen's  Compensation  (a)  Pro- 
gress in  Compensation  The  Honorable 
Robert  E.  Lee,  Chairman,  Workmen's 
Compensation  Board,  Maryland,  and 
President  of  the  International  Work- 
man's Compensation  Boards  and  Com- 
missions, (b)  Compensation  Legisla- 
tion, John  B.  Andrews,  Secretary, 
American  Association  for  Labor  Legis- 
lation, (c)  Interstate  Commerce  and 
the  Supreme  Court  of  the  United  States, 
The  Honorable  Harry  A.  Mackey, 
Chairman  Pennsy\'ania  Workmen's 
Compensation  Board. 

SAFETY  EXHIBITS 

An  Industrial  Welfare  Exhibit  was 
held  for  the  display  of  material  relat- 
'  ing  to  industrial  efficiency,  such  as  fire 
prevention  and  protection,  safety  de- 
vces,  illumination,  first  aid,  health,  hy- 
giene, welfare,  etc. 

The  Museum  of  Safety  Appliances  of 
the  Department  of  Labor  and  Industry 
was  opened  to  the  public  for  the  first 
time.  This  exhbit  included  over  three 
hundred  safety  appliances  of  all  types 
that  hae  been  approved  by  the  State 
Industrial  Board. 


NEW   ENGLAND  WATER   WORKS 
ASSOCIATION 

The  November  meeting  of  this  Asso- 
ciation  will   be   held   at   the   American 
House,  56  Hanover  St.,  Boston.    Wed- 
nesday, November  9,  1921. 
Programme 

11 :00  A.  M.— Meeting  of  the  Execu- 
tive Committee  at  the  Headquarters, 
Tremont  Temple. 

1 :00  P.  M.— Lunch  will  be  served  at 
the  American  House. 

2 :00  P.  M.— Paper  :  "Steam  Boilers, 
by  F.   W.   Dean.   Boston,   Mass.   Illus- 
trated).    Topical  Discussion.   Frank  J. 
Gifford,  Secretary,  Dedham,  Mass. 


PERSONALS 


Southgate,  W.  W.,  city  engmeer,  and 
Capt.  George  Reyer,  superintendent  of 
water  works  of  Nashville,  Tenn.,  have 
become  members  of  the  Nashville  board 
of  public  works. 

Dormant,  Francis  L.,  city  engmeer  of 
Houston,  died  on  October  12th 

Anderson,  G.  B.,  has  been  transferred 
by  the  department  of  public  works  from 
Ottawa  to  Sault  Ste.  Marie,  Ont. 

Sylvster,  S.  deputy  minister  of  public 
works,  Quebec  has  resigned  after  hold- 
ing the  position  for  twenty  years. 

Cappelen,  F.  W.,  city  engineer  of 
Minneapolis,  Minn.,  died  on  October 
16th. 
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New  Pavements  of  Danbury,  Connecticut 

Old  granite  blocks  napped  and  reclipped  and  relaid  on  several  streets,  sheet 
asphalt  on  Main  street,  and  roadways  widened  and  curbs  straightened.  A 
total  of  35,000  square  yards  laid,  using  local  sand  and  stone  blocks  from  the 

streets  paved. 


By  C.  D.  Pollock* 


Danbury,  Conn.,  had  considered  new  pave- 
ments for  its  principal  streets  for  many  years 
but  did  not  get  beyond  this  stage  until  the  early 
part  of  1919,  when  William  C.  Gilbert  was  elected 
mayor  together  with  a  council  and  board  of  al- 
dermen who  were  in  heartiest  sympathy  with 
Mayor  Gilbert's  plan  to  give  the  city  first-class 
modern  pavements. 

The  first  step  taken  was  the  appointment  of  a 
special  paving  committee  composed  of  members 
of  the  city  council  and  board  of  aldermen,  to- 
gether with  prominent  citizens  and  business  men 
and  the  mayor.  The  chairman  of  this  committee 
was  former  State  Senator  Charles  S.  Peck,  who 
had  long  been  an  advocate  of  replacing  the  old 
pavements  of  Danbury  with  modern  ones.     Per- 

•Consulting  engineer-.   Now   York  Cit.v. 


mission  was  obtained  from  the  legislature,  which 
was  then  in  session,  to  issue  bonds  to  the  amount 
of  $100,000  for  repaving,  and  the  bonds,  paying  5 
per  cent,  were  taken  by  the  local  banks  of  Dan- 
bury, which  paid  a  small  premium.  The  writer 
was  retained  as  consulting  engineer,  and  ar 
ranged  with  the  city  engineer,  Charles  O.  Brown, 
to  make  the  surveys.  These  having  been  obtained 
.from  Mr.  Brown,  the  plans  were  made  and  the 
.specifications  drawn  for  the  repaving  of  several 
blocks  of  Main  street,  and  two  other  streets,  with 
sheet  asphalt  pavements  on  5-inch  Portland  ce- 
ment concrete  foundation;  and  Wooster  square 
and  four  streets  with  napped  and  reclipped  gran- 
ite block  pavement  on  a  concrete  foundation. 

The  city  of  Danbury  was  paved  with  the  old 
8-inch  depth  granite  blocks  which  had  seen  from 


SHEET  ASPHALT  ON   MAIN  STREET.   SHOWING  STEP    AI.ONG    CURB   AT    RIGHT 
Also  shows  new  ligliting  system  installed  at  the  s;.me    time  as  paving. 
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35  to  40  years'  service  on  Main  street  and  two 
of  the  other  streets.  The  balance  of  the  streets 
were  paved  with  Belgian  blocks  which  were  sec- 
ond-hand when  laid  many  years  ago.  As  there 
was  some  question  as  to  there  beinsf  sufficient 
granite  blocks  to  pave  the  entire  area  after  they 
were  recut.  it  was  decided  to  pave  Main  street 
with  sheet  asphalt,  as  it  is  a  wide  street  and  the 
traffic  is  therefore  distributed.  This  insured  suf- 
ficient blocks  to  repave  the  other  streets,  which 
were  narrow  in  comparison  and  carried  heavy 
loads  to  and  from  large  hat  factories,  etc. 

In  deciding  upon  the  kind  of  pavement  to  be 
used,  the  fact  that  the  city  had  a  considerable 
area  paved  with  old  granite  blocks  which  were 
capab.e  of  being  used  to  advantage  after  recut- 
ting  was  an  important  factor.  It  must  be  remem- 
bered that  at  this  time  there  was  a  great  shortage 
of  freij;ht  cars  and  numerous  embargoes  were  in 
force,  and  consequently  it  was  very  important 
that  local  materials  be  utilized  wherever  possible. 
.\s  these  old  granite  pavements  were  practically 


WIDENI.N'O    ANT)   STRAIGHTENING   KO.VDW.W 

equivalent  to  having  a  quarry  in  the  center  of  the 
city,  there  was  a  big  advantage  in  recuttmg  and 
using  these  blocks  as  far  as  possible.  As  Mam 
street  has  a  wide  roadway  and  as  the  high  school, 
several  churches  and  the  city  hall  are  located  on 
this  street,  sheet  asphalt  was  selected  for  thi^ 
location. 

The  work  was  advertised  and  bids  were  re- 
ceived on  July  25,  1919,  the  low  bidder  was  C.  W. 
Blakeslee  &  Sons,  of  New  Haven,  and  the  con- 
tract was  awarded  to  this  firm  at  $2.16  per  square 
yard  for  sheet  asphalt  pavement  3  inches  deep, 
with  maintenance  for  5  years.  The  napped  and 
reclipped  granite  block  pa\ement  was  let  at  $2.33 
a  square  yard  in  the  city  area  and  $2.40  a  squart 
yard  in  the  railway  area.  The  price  for  the  con 
crate  foundation  was  $8.50  a  cubic  yard  in  the 
city's  area  and  $S.90  per  cubic  jard  in  the  tracks. 

The  street  railway  company  was  in  the  hands 
of  a  receiver  and  this  caused  a  serious  compli- 
cation at  the  start,  as  the  receiver  had  very  little 
money  that  he  could  use  in  relaying  the  tracks, 
and  nothing  for  repaving.  It  was  finally  ar- 
ranged that  the  city  would  pave  the  tracks  and 
then  endeavor  to  collect  from  the  receiver  later 


The  recei\er  relaid  the  old  rails  on  Main  and 
W  hite  streets,  and  put  in  new  ties  where  neces- 
sary. This  was  a  slow  and  tedious  job,  as  the 
old  rails  were  in  bad  shape.  However,  a  fairly 
good  track  was  obtained  considering  the  materials 
that  were  available. 

The  contractor  began  work  on  White  street  at 
the  New  Haven  Railroad  tracks  in  August,  1919, 
and  completed  the  granite  pavement  on  this  street 
tUat  fall.  He  erected  his  asphalt  plant  and  laid  a 
portion  of  the  asphalt  on  Main  street,  when  cold 
weather  set  in  and  it  was  necessary  to  shut  down 
this  work  for  the  winter.  The  concrete  had  been 
completed  on  one  side  of  the  street,  and  traffic 
was  allowed  to  pass  over  this  concrete  all  winter. 
Much  of  this  concrete  was  laid  after  cold  weather 
had  set  in,  but  as  care  was  taken  to  see  that  there 
was  no  frost  in  the  subgrade,  this  concrete  was 
first-class  in  the  spring.  Snow  and  ice  protected 
the  surface  from  the  abrasion  of  traffic  until  it 
was  set  up  hard  and  no  repairs  were  required 
when  it  was  cleaned  off  in  the  Spring  of  1920 
perparatory  to  laying  the  asphalt  surface. 

.\t  the  time  the  contract  was  let  it  was  hoped 
hat  the  entire  work  would  be  completed  during 
;he  fall  of  1919,  but  as  the  season  was  an  unusu- 
ally wet  one,  delaying  the  track  work  of  the  rail- 
way company,  this  with  the  scarcity  of  labor 
caused  a  slowing  up  all  along  the  line.  The  con- 
tractor was  obliged  to  work  with  a  small  torce 
as  he  followed  the  track  gang  and  nature  hin- 
dered the  track  work. 

However,  this  slow  progress  was  not  an  un- 
mi.N.ed  blessing,  as  during  the  winter  it  was  de- 
cided to  abandon  the  tracks  in  Elm,  River  and 
Ivose  streets  and  the  city  authorities  also  ar- 
ranged for  widening  and  straightening  the  road- 
way of  Elm  street,  which  is  a  continuation  of 
White  street  leading  from  the  New  York,  New 
Haven  and  Hartford  R.  R.  station  westerly  to  the 
hat  factory  section. 

The  contract  called  for  constructing  a  step 
along  the  west  side  of  Main  street  for  a  block 
south  of  Wooster  square,  but  later  it  was  decided 
to  widen  and  straighten  the  roadway  on  the  west 
side  of  Main  street  for  nearly  half  of  the  length 
of  the  improvement.  As  this  sidewalk  was  con- 
siderably higher  than  the  east  walk  it  was  neces- 
sary to  place  a  step  for  nearly  the  entire  length 
of  the  widening  and  a  second  step  for  a  short 
distance  at  Wooster  square. 

In  connection  with  the  widening  of  Elm  street, 
it  was  necessary  to  build  two  retaining  walls  and 
to  widen  the  roadway  at  its  crossing  over  Still 
river  and  also  to  construct  a  sidewalk  on  the  south 
side  at  this  point.  The  abutments  were  rebuilt 
and  extended  and  a  reinforced  concrete  slab  was 
placed  over  the  river,  using  old  railroad  rails  ana 
reinforcing  wire  mesh. 

For  the  most  part  the  subsoil  was  good,  but  it 
was  known  that  there  was  quicksand  at  the  south- 
erly end  of  Main  street  in  front  of  the  high  school, 
which  condition  the  contractor  took  care  of  by 
providing  for  an  open  jointed  tile  drain  with  lat- 
erals at  close  intervals. 

In  the  sheet  asphalt  pavements  a  stretcher 
course  of  granite  blocks  was  bedded  in  the  con- 
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Crete  along  each  side  of  each  rail  of  the  street 
railway  tracks.  There  was  some  movement  of 
the  rails  under  the  car  traffic  and  this  precaution 
was  taken  to  protect  the  edges  of  the  asphalt  in 
the  tracks,  as  the  committee  desired  to  have  as- 
phalt laid  in  the  tracks  on  Main  street  rather 
than  napped  granite  so  as  to  obtain  a  uniform  ap- 
pearance. This  method  of  construction  has  proved 
successful  so  far. 

The  concrete  foundation  was  the  usual  1 :3  :'> 
mixture  of  Portland  cement  concrete  and  was 
laid  five  inches  deep. 

The  best  grade  of  napped  and  reclipped  granite 
block  pavement  was  specified  and  obtained ;  the 
dimensions  being  6  to  12  inches  in  length,  3j/2  to 
4^/2  inches  in  width  and  4^'  to  5 '4  inches 
in  depth.  The  dressing  called  for  was  the 
same  as  that  for  new  standard  block,  and  wav 
practically  what  is  known  as  Class  "A"  in  the 
block  maker's  bill  of  prices.  During  the  progress 
of  the  work  it  was  found  that  many  more  of  the 
city's  old  blocks  could  be  utilized  by  allowing 
blocks  to  be  made  5  inches  in  width  and  this  was 
permitted,  but  the  contractor  was  required  to  pile 
these  wider  blocks  separately  and  lav  them  by 
themselves.  .\s  a  grout  filler  was  used,  this 
worked  out  very  satisfactorily  and  a  first-class 
pavement  was  the  result. 

In  calling  for  bids  for  a-^phait,  price,-,  were  ob- 


tained on  both  so-called  natural  and  oil  asphalts. 
The  committee  selected  Berumdez  and  this  was 
used  in  the  asphalt  pavements. 

A  very  good  local  sand  was  ol)tained  for  the 
asphalt  mixture  and  the  cement  grout  in  the  two 
pavements.  It  was  well  graded  and  an  average  of 
34  per  cent  passed  the  80  mesh  and  was  retained 
on  the  200  mesh  sieve.  As  the  sand  had  a  good 
proportion  of  fine  particles,  an  average  of  11.2 
per  cent  of  bitumen  was  used  with  a  penetration 
of  56  at  n  degrees  Fahrenheit  for  the  asphalf 
cement. 

The  entire  paving  and  widening  work  was  com 
pleted  before  the  close  of  the  working  season  of 
1920  at  a  total  cost,  including  the  engineering, 
of  $147,056,  being  $784  under  the  estimated  cost; 
$100,000  of  this  was  raised  by  bond  issue  and  the 
l)alance  was  appropriated  from  the  current  tax 
levy. 

.\  total  of  35,000  square  yards  of  pavement  was 
lai<l,  divided  about  evenly  between  sheet  asphalt 
and  napped  granite.  This  took  care  of  the  prin- 
cipal business  streets  of  Danbury  and  now  that 
city  is  as  well  paved  as  any  city  in  Connecticut. 
This  contract  was  let  at  an  op])ortune  time  and 
e:irried  out  v\ithin  the  original  estitnate  in  spile 
of  rising  labor  and  material  prices.  The  city  made 
large  appropriations  from  the  tax  levy,  but  even 
with    these   it    was   able    to   reduce    the    tax   ratf 
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rather  than  increase  it.  The  inspection  was  done 
by  experienced  construction  engineers  who  knew 
what  was  wanted  and  got  it.  The  contractor  co- 
operated thoroughly  in  securing  good  construc- 
tion and  there  was  complete  co-operation  by  all 
the  city  officials,  which  was  the  secret  of  the  good 
results  obtained. 

In  addition  to  laying  the  best  of  modern  pave- 
ments, the  city  at  the  same  time  installed  a  new 
system  of  street  lighting,  using  ornamental  posts. 
The  accompanying  view  of  Main  street  at  night, 
furnished  through  the  courtesy  of  Photographer 


Baisley,  of  Danbury,  shows  the  new  system  of 
lighting  on  Main  street  as  well  as  the  new  pave- 
ment and  the  step  in  the  westerly  sidewalk. 

Since  the  new  pavements  were  laid  the  city  has 
inaugurated  the  patrol  system  of  cleaning  the 
pavements  and  Superintendent  Raymond  and  the 
men  take  great  pride  in  keeping  the  streets  really 
clean. 

At  the  end  of  the  first  year  after  the  comple- 
tion of  this  work  there  was  no  maintenance  re- 
quired. Danbury  is  justly  proud  of  her  new  pave- 
ments. 


Dewatering  Sewage  Sludge 

By  T.  Chalkey  Hatton,  M.  Am.  See.  C.  E.f 


Value  of  sludge  as  a  fertilizer,  difficulty  of  disposing  of  it  otherwise,  and  some 
European  and  American  experiences  in  such  use.     Methods  of  dewatering 

for  use. 


A  scientist  connected  with  the  United  States 
Agricultural  Department  published  the  statement 
that  the  people  of  the  United  States  were  wasting 
$250,000,000  per  year  through  failure  to  utilize 
the  fertilizing  value  present  in  the  sewage  pro- 
duced by  cities  exceeding  10,000  population. 

I  remember  being  startled  at  the  time  b}^  such 
a  statement  but  this  was  before  the  war  when 
we  thought  in  millions  rather  than  billions.  How- 
ever, I  did  make  some  e.xtremely  rough  computa- 
tions to  check  up  his  statement  and  am  giving 
them  to  you  just  as  they  appear  in  my  notes  made 
in  1914  when  I  was  just  beginning  to  wonder  what 
disposition  the  city  of  Milwaukee  was  going  to 
make  of  the  sludge  to  be  produced  from  its  pro- 
posed sewage  disposal  plant  which  I  had  been 
engaged  to  design. 
Cities  of  over  10,000  population  in  U.  S. . .  755 

Total  population  in  such  cities 45,000,000 

Gallons  of  domestic  and  industrial   liquid 

wastes  per  day,  at  100  gallons  per  capita    4,500,000,000 

Tons  of  suspended  solids  in  wastes 3,150,000 

Say,  75  per  cent  can  be  removed  by  plain  sedimenta- 
tion or  2,362,.')00  tons,  that  the  sludge  contains  2  per  cent 
nitrogen  as  ammonia  and  that  its  value  as  low  grade 
fertilizer  is  $2..")0  per  unit  or  $5.00  per  ton.  Then  the 
total  value  of  the  wa.ste  material  would  approximate 
twelve  million  dollars  annually. 

How  the  .-scientific  chap  got  at  his  result  I  can- 
not say,  but  you  can  see  how  I  got  at  mine,  and 
can  pick  the  method  to  pieces  if  you  please;  still 
you  will  reach  the  conclusion  that  there  was 
something  in  the  statement  well  worth  our  earnest 
thoughts. 

I  know  the  answer  that  many,  in  fact,  most  of 
our  leading  sewage  disposal  engineers  will  make, 
for  I  have  heard  them  make  it:  Why  conserve 
the  fertilizing  value  in  sewage  when  it  costs  more 
to  do  so  than  you  can  get  for  it? 

From  an  industrial  engineer's  viewpoint,  such 
an  inquiry  would  call  for  but  one  answer,  as  his 
client  must  be  shown  where  and  how  he  is  going 

tChipf  Engineer.   Milwaukee  Sewerage  Commission. 

•'Paper  before  Amerio.Tn  Society  for  Municipal  Improvements 


to  get  back  in  profits  the  dollar  fifty  when  he 
spends  the  dollar,  but  to  the  municipal  engineer, 
who  is  supposed  to  be  advising  a  client  composed 
of  a  great  number  of  people  whose  profits  are 
represented  rather  by  its  health  and  comfort  than 
by  dollars,  it  is  more  difficult  to  prove  that  it  is 
not  well  worth  to  such  a  client  the  extra  money 
the  conservation  of  the  fertilizing  value  in  sewage 
would  cost. 

Adjacent  to  every  city  of  10,000  inhabitants 
there  is  a  community  of  agriculturists  which  car- 
ries on  intensified  farming  and  small  fruit  and 
berry  growing  and  which  needs  for  the  purpose  a 
fertilizer;  the  cheaper  the  fertilizer  the  richer  the 
community  becomes.  What  may  enrich  the  outer 
community  affects  the  inner  community  corre- 
spondingly. Thus  a  cheap  fertilizer  supplied  in 
usable  form  to  the  small  farmer  and  trucker  ad- 
jacent to  a  city  will  swell  the  bank  deposits  and 
reduce  the  cost  of  produce  even  though  its  pro- 
duction may  increase  the  tax  rate  of  those  as- 
suming it. 

It  may  be  that  I  am  dreaming  and  my  dreams 
magnify  the  value  to  the  agriculturist  of  the  aver- 
age sludge  produced  from  sewage.  If  I  am,  it  is 
because  I  am  not  too  young  to  recall  how  poud- 
rette  companies  of  years  ago  flourished  in  those 
cities  where  cesspools  were  in  common  use  and 
how  anxious  the  little  farmer  was  to  stand  in  well 
with  such  companies  even  though  the  product 
furnished  was  most  disgusting  to  handle;  my 
dreams  may  be  the  result  of  what  I  have  seen 
accomplished  by  the  small  farmer  by  using  tank- 
age from  garbage  reduction  plants  ;  or  from  those 
farmers  in  Germany  who  buy  and  use  the  partially 
dewatered  sludges  from  the  nearby  sewage  dis- 
posal plants. 

During  a  recent  trip  through  Germany,  I  vis- 
ited several  sewage  disposal  plants  where  plain 
sedimentation  was  the  sole  process  used  for  sew- 
age purification  and  where  all  the  sludge  was  sold 
to   the  small   farmer   in  the   neighborhood   for  a 
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sum  much  below  what  it  cost  to  dewater  it,  and 
yet  I  didn't  hear  an  engineer  express  the  opinion 
to  the  effect  that  such  a  method  of  disposal  didn't 
pay ;  on  the  contrary,  everyone  expressed  the 
opinion  that  if  the  sludge  could  be  dewatered  just 
enough  to  make  it  easily  handled,  it  was  the  best 
and  only  way  to  get  rid  of  a  nuisance  which  he 
had  found  by  experience  would  continue  to  grow 
until  it  became  a  nuisance  to  the  whole  commu- 
nity. 

During  a  recent  visit  to  some  of  the  most  im- 
portant sewage  disposal  [ilants  in  England,  I 
found  practically  the  same  methods  of  sludge  dis- 
posal being  carried  out  as  I  witnessed  in  1907. 
English  engineers  seem  to  have  made  little  or  no 
progress  in  eliminating  the  sludge  nuisance  which 
is  apparent  in  all  of  their  plants  where  the  sludge 
is  not  dumped  in  the  sea.  Several  of  the  leading 
engineers  expressed  to  me  that  the  time  had  conit- 
when  this  matter  must  be  given  far  more  stifdy 
and  that  a  better  way  of  meeting  the  almost  over- 
whelming nuisance  must  be  found. 

England  has  been  building  and  operating  sew- 
age disposal  plants  much  longer  than  any  other 
country.  Its  tendency  is  to  follow  along  well- 
known  lines  and  as  one  engineer  expressed  it 
to  me:  "To  get  both  feet  firmly  planted  before 
taking  one  from  the  ground,  but  that  the  time  had 
come  when  conditions  demanded  that  the  foot 
be  lifted."  Dr.  Calvert,  who  is  chief  investigator 
of  sewage  disposal  plants  for  the  National  govern- 
ment, told  me  that  as  the  municipalities  got  upon 
their  feet  financially,  they  would  he  required  to 
carry  out  more  sanitary  methods  of  di-;pnsing  of 
their  sewage  sludges. 

IMl'OUTANCE    OF    SEWAUE    SL-UUGli  l'K01:l>K.\l 

All  of  the  foregoing  is  explanatory  of  the  fol- 
lowing statement:  That  the  time  has  come  when 
American  engineers  should  give  more  considera- 
tion and  study  to  the  sanitary  disposition  of  sew- 
age sludges  regardless  of  the  cost,  or  the  munici- 
palities operating  disposal  plants  will  find  as  their 
population,  and  the  population  in  their  immediate 
neighborhood  increases,  their  sewage  disposal 
plants  will  become  as  unpopular  as  they  now  are 
in  England. 

Assuming  for  the  moment  that  it  is  desirable  to 
conserve,  so  far  as  practicable,  the  fertilizing  val- 
ues in  sewage  sludges,  there  is  one  question  which 
must  be  considered :  What  is  the  local  market 
likely  to  be  for  the  sludge  or  will  it  be  necessary 
to  secure  a  market  where  transportation  becomes 
a  serious  item. 

If  the  local  market  can  take  all  the  sludge  pro- 
duced, it  can  be  easily  transported  in  bulk  in 
wagons  or  trucks,  and  the  dewatering  need  not 
be  carried  below  75  per  cent  moisture;  if  the 
sludge  must  be  transported  upon  cars,  then-  it 
must  be  dewatered  to  a  much  lower  moisture — 
probably  to  10  per  cent — when  it  can  be  more 
profitably  used  as  a  base  for  a  high-grade  ferti- 
lizer, although  the  city  of  Bradford,  England,  re- 
duces the  moisture  in  its  sludge  to  25  per  cent 
by  pressing  alone,  ships  it  in  bulk  in  cars  and 
finds  a  ready  market. 

If  it  is  to  be  dewatered  to  about  75  per  cent  or  a 
little  less,  it  can  be  so  done  by  either  drying  on 


sand  or  stone  beds,  pressing  through  filter  presses 
or  centrifuging;  if  it  is  to  be  dewatered  to  10 
per  cent  moisture,  it  is  more  economical  to  take 
out  the  larger  volume  of  water  by  one  of  the  three 
methods  above  mentioned  and  the  balance  bv 
some  type  of  heat  dryer. 

SOME  COST  FIGURES 

The  most  economical  method  of  dewatering  to 
75  per  cent  moisture  largely  depends  upon  the 
character  of  the  sludge,  the  climatic  conditions 
and  the  local  nuisances  likely  to  arise  from  out- 
side drying.  .A.n  illustration  of  the  probable  cost 
of  dewatering  by  drying  on  sand  or  stone  beds 
is  given  in  N.  Adelbert  Brown's  paper  presented 
at  this  meeting  of  the  society.*  to  wit:  From 
33  to  36  cents  per  cubic  yard,  exclusive  of  over- 
heads, the  material  being  sold  to  the  neighbormg 
farmers  for  from  25  to  ITYi  cents  per  cubic  vard 

The  cost  of  dewatering  by  pressing  has  been  dr- 
tennined  after  many  years  of  operating  the  Wor- 
cester and  Providence  plants  where  the  cost  run?, 
from  79  cents  to  $1.25  per  cubic  vard.  exclusive  of 
overhead. 

The  cost  of  centrifuging  maj-  be  safely  taken 
from  the  Herrenhausen  disposal  plant,  whic^ 
treats  the  sewage  from  Hanover- Linden,  and 
where  the  centrifuge  has  been  successfully  used 
for  several  years  for  dewatering  the  sludge  from 
plain  sedimentation  tanks  without  the  use  of  lime 
or  other  precipitant.  Converting  the  cost  of  (ier- 
man  labor  to  the  cost  of  American,  labor,  the  cost 
of  centrifuging  such  sludge  is  12  cents  per  cu))i( 
yard  and  the  moisture  content  in  the  resultant 
sludge  is  about  70  per  cent. 

The  cost  of  dewatering  from  75  per  cent  or  70 
per  cent  to  10  per  cent  moisture  can  easily  be  esti- 
mated as  the  process  is  not  unlike  the  removal  ot 
moisture  by  heat  dryers  from  many  substances 
used  in  the  industries,  and  manufacturers  of  the 
modern  direct-indirect  heat  dryers  will  guarantee 
the  removal  of  10  pounds  of  water  per  pound  of 
combustible  consumed  ;  or  b.OOO  iiounds  <it  water 
per  hour  can  be  removed  from  sludge  l)y  such  a 
dryer,  say  84  inches  by  60  feet  lony. 

If  the  amount  of  nitrogen  contained  in  thr- 
sludge  warrants  the  cost  of  transporting  it  by 
rail  or  boat  a  considerable  distance,  the  cost  of 
reducing  it  to  10  per  cent  moisture  is  justified  . 
otherwise  a  market  not  exceeding  from  five  to  ten 
miles  haul  should  be  found  for  it  and  the  limit 
of  moisture  reduced  should  be  from  65  to  75  pe' 
cent,  in  which  condition  it  can  be  easily  trans- 
ported and  handled  by  the  farmer,  trucker  and 
fruit  grower. 

An  illustration  of  what  can  be  done  towards 
marketing  low-grade  sewage  sludge  may  be  given 
in  Baltimore  where  for  years  a  contract  was  car- 
ried out  by  which  the  contractor  took  the  partially 
dried  sludge  from  the  sewage  plant,  dried  it  to  10 
per  cent  moisture  without  cost  to  the  city,  and, 
when  the  nitrogen  content  of  the  sludge  was  2  per 
cent  or  more,  he  paid  the  city  80  cents  a  unit  there- 
for, which  not  only  brought  the  city  a  profit  but 
helped  materially  to  solve  the  sludge  problem. 

What  Baltimore  seems  to  be  up  against  is  i.t 
get  some  practicable  method  of  reducing  the  mois 
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ture  in  its  sludge  to  70  or  75  per  cent  and  cen- 
trifuging  may  be  the  solution  of  the  problem. 

SLUDGE  AS  FERTILIZER 

Another  illustration  of  what  can  be  done  to 
wards  conserving  the  value  in  sewage  sludges  is 
set  forth  in  Mr.  Brown's  paper  on  sludge  disposal 
at  Rochester  and  previously  alluded  to  in  this 
paper.  Mr.  Brown  found  that  by  a  little  educa- 
tion promulgated  around  the  neighboring  agricul- 
tural communities,  such  a  ready  market  v^as  found 
that  he  was  warranted  in  increasing  the  selling 
price  50  per  cent,  and  I  predict  that  in  a  short 
time  he  will  be  able  to  increase  this  price  and 
dispose  of  all  the  sludge  produced.  This  is  just 
what  happened  in  Germany  and  it  will  happen 
here  if  proper  educational  methods  are  pursued 
and  the  sludge  produced  in  usable  form. 

The  sludge  nuisance  can  and  should  be  elimi- 
nated from  all  sewage  disposal  plants  and  until 
this  is  done  in  a  sanitary  manner,  sewage  disposal 
will  never  be  the  success  in  the  public  eye  which 
water  purification  has  reached.  Engineers  should 
recognize  that  to  dispose  of  this  highly  putrefac- 
tive substance  by  dumping  it  upon  ground  and 
there  letting  it  rot  is  not  the  final  solution  of  the 
question  even  though  the  cost  may  be  small ;  such 
a  disposition  will  sooner  or  later  prove  a  nuisance 
to  any  community  which  it  will  not  stand  and  the 
engineer  will  come  in  for  his  share  of  condem- 
nation. 

If  there  is  a  value  in  the  sludge — and  there  is 
in  all  sludges^it  should  be  conserved  so  far  as 
local  conditions  warrant  even  though  the  cost  is 
greater  than  the  direct  monetary  returns.  This 
value  should  be  better  known  by  those  producing 
it  as  well  as  to  those  who  might  profitably  use  it. 
The  best  medium  to  determine  this  value  and  to 
transmit  such  determinations  to  the  public  is  the 
Bureau  of  Soils  of  the  United  States  Agricultural 
Department,  which  should,  in  my  opinion,  thor- 
oughly investigate  the  whole  subject,  making 
growing  tests  from  all  kinds  of  sewage  sludges 
and  publishing  the  records  so  broadly  that  those 
in  need  of  a  low-grade  fertilizer  may  know  what 
value  it  may  be  to  them. 

The  Agricultural  Department  of  the  Imperial 
German  Government,  prior  to  the  war,  made  ex- 
haustive studies  of  this  subject,  with  the  result 
that  all  sewage  sludges  from  the  principal  sewage 
works  of  Germany  are  in  such  demand  by  the 
neighboring  farmers  that  none  is  apparent  about 
any  of  the  works  there  which  I  recently  visited. 
In  fact,  so  far  as  I  was  able  to  observe,  Germany 
had  no  sludge  nuisance  like  England  and  America 
anfl  what  the  Germans  have  done  we  can  do 
equally  as  well. 

1  would  therefore  strongly  urge  this  society  *.o 
appoint  a  special  committee  to  interest  .he  Bureau 
of  Soils  of  the  United  States  and  co-operate  with 
it  in  bringing  about  an  immediate  investigation 
of  the  disposal  of  sludge  as  a  fertilizer.* 


The  sewage  is  conveyed  to  the  river  through  four 
main  outlets,  two  on  the  west  side  of  the  river 
and  two  on  the  east.  These  are  combined  sewers 
and  most  of  the  old  ones  were  built  to  serve  areas 
smaller  than  those  now  draining  to  them  and  with 
less  impervious  streets  and  fmvcd  roofed  areas. 
The  consequence  is  that  the  trunk  sewers  are 
flooded  for  hours  at  a  time  following  ordinary 
storms  and  are  absolutely  inadequate  to  care  for 
excessive  downpours. 

It  is  proposed  that  a  sanitary  engineer  be  called 
in  to  make  a  study  of  the  entire  situation  and 
propose  plans  for  relieving  it  as  soon  as  possible. 


Grand  Rapids  Needs  Sewerage  Extensions 

Grand  Rapids,  Mich.,  has  about  250  miles  of 
sewers,  many  of  them  more  than  50  years  old. 

•Tlio  sewerage  committee  of  the  society  w.as  instructed  to 
talte  sucii   action. 


Developing  North  Jersey 
Water  Supplies 

Some  years  ago  the  legislature  of  Kew  Jersey 
gave  into  the  control  of  a  commission  known  as 
the  North  Jersey  District  Supply  Commission  the 
general  apportionment  of  the  available  water  sup- 
ply in  northern  New  Jersey  to  the  various  com- 
munities therein  in  proportion  to  their  needs. 
This  at  least  was  the  purpose  in  view  in  the  ap- 
pointment of  the  commission.  There  have  been 
changes  in  the  constitution  and  power  of  the 
commission  since  then,  but  the  general  idea  and 
purpose  remain  the  same. 

One  of  the  latest  moves  of  this  commission  was 
to  undertake  the  construction  of  the  Wanaque 
dam  for  making  available  the  Wanaque  river  as  a 
supply  for  Newark  and  a  number  of  the  neighbor- 
ing communities.  Unfortunately  only  Newark 
i-ould  be  interested  in  the  project  to  the  point  of 
actual  investment  of  funds,  and  last  year  the 
commission  undertook  the  construction  of  the 
dam  with  Newark  alone  paying  the  bills  there- 
for ;  the  understanding  being  that  if  other  commu- 
nities desired  to  come  in  later  and  benefit  by  the 
Wanaque  supply,  they  could  do  so  by  paying  their 
oroportionate  share  of  the  cost  of  developing  it. 

Newark  officials  recently  have  expressed  them- 
selves as  feeling  that  it  is  unjust  to  ask  that  city 
to  stand  the  entire  overhead  costs  of  the  state 
commission  ^s  the  builder  of  a  dam  which  is  in- 
tended for  Newark  alone,  while  Newark  itself  has 
an  organization  and  engineers  competent  to  un- 
dertake the  construction  directly  and  thus  relieve 
itself  of  the  cost  of  the  commission.  The  city 
commission  claims  that  the  state  commission  is 
extravagant ;  that  the  cost  of  the  development  of 
the  Wanaque  will  be  excessive,  exceeding  the  con- 
tract price  by  several  million  dollars;  and  that 
Newark  does  not  need  the  development  of  the 
full  capacity  of  the  supply  and  therefore  shoitkl 
not  be  asked  to  pay  for  it  under  the  possibility 
that  it  might  some  time  be  reimbursed  for  that 
proportion  of  the  development  which  it  does  not 
require. 

If,  however,  the  state  commission  steps  out  and 
turns  the  entire  project  over  to  Newark,  it  wotilH 
seem  to  nullify  the  entire  purpose  of  the  commis- 
sion and  surrender  to  Newark  a  supply  confessed- 
ly larger  than  that  city  needs  but  with  no  certain- 
ty that  other  communities,  when  they  may  desire 
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to  avail  themselves  of  this  supply,  will  be  able  to 
do  so  under  favorable  terms,  if  at  all. 

Newark  claims  that  it  is  as  much  entitled  to  in- 
dividual development  of  the  Wanaque  as  Bayonne 
would  be  to  development  of  the  Ramapo  water- 
shed as  a  municipal  enterprise,  which  latter  it 
was  assumed  would  probably  be  permitted  by  the 
State  Board  of  Conservation  and  Development, 
which  latter  board  has  been  charged  with  the 
general  control  of  the  water  supplies,  the  North 
Jersey  District  Water  Supply  Commission  acting 
more  in  the  raoacity  of  contracting  agents. 

There  would  seem  to  be  some  justice  in  the  con 
tention  of  the  Aevvark  omciais,  but  on  the  other 
hand  it  would  be  extremely  unfortunate  if  any 
action  were  taken  which  would  serve  as  a  step 
backward  toward  the  conditions  prior  to  the  crea- 
tion of  the  state  board;  when  there  was  a  scrani- 
ble  between  private  companies  and  municipalities 
throughout  the  state  to  obtain  control  of  all  of 
the  watersheds  which  could  possibly  be  made 
available  for  furnishing  public  supplies. 
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Conclusion   of   description   of  papers   and 

discussions  at  the  twenty-seventh  annual 

convention  in  Baltimore 


On  Wednesday  evening  the  first  business  was 
the  election  of  officers,  and  this  resulted  a.s  has 
already  been  stated. 

Secretary  Brown  thert  read  Milton  J.  Ruark's 
paper  entitled  "Miscellaneous  Problems  Con- 
nected with  the  Design  and  Maintenance  of  Sew- 
erage Systems,"  an  abstract  of  which  will  be  pub- 
lished in  Public  Works.  Pictures  of  the  public 
comfort  station  of  AUentown  were  then  shown 
upon  the  screen  by  H.  F.  Bascom,  city  engineer 
of  that  city  and  chairman  of  the  sub-committee 
on  public  comfort  stations,  following  which  there 
was  some  discussion  and  questions  asked  con- 
cerning such  stations.  The  report  of  Mr.  Bas- 
com's  committee  had  been  published  in  the  ad- 
vance papers  and  in  it  was  described  the  standard 
public  comfort  station  sign  which  has  already 
been  adopted  by  at  least  one  state  and  several 
smaller  political  units,  and  a  motion  that  the  A. 
S.  M.  I.  approve  of  this  and  recommend  its  use 
as  a  standard  sign  was  adopted. 

At  this  point  the  matter  of  place  of  meeting 
was  considered  but  as  the  committee  to  whom  this 
had  been  referred  was  not  ready  to  report,  the 
subject  was  referred  back  to  it  and  postponed 
until  the  following  day. 

Nelson  P.  Lewis,  as  chairman  of  the  sub-com- 
mittee on  local  sub-divisions  under  the  general 
committee  on  city  planning,  read  a  characteristi- 
cally informative  paper  on  "Local  Sub-divisions." 
Reference  was  made  to  the  control  which  many 
cities   have   over   planning  of   sub-divisions   and 
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Rochester,  N.  Y.,  was  given  the  credit  of  having 
the  most  complete  control  of  any  city  in  the  coun- 
try. Of  the  other  sub-committees,  the  report  of 
that  on  Zoning,  by  Joseph  W.  Shirley,  was  read 
in  abstract  and  that  on  Park  Systems  and  Open 
Spaces  was  read  by  the  chairman,  John  M.  Rice, 
m  which  he  outlined  a  four-year  program  to  be 
followed  by  that  sub-committee,  one  feature  or 
group  of  features  to  be  given  exclusive  consider- 
ation at  each  convention,  and  suggested  play- 
grounds as  the  subject  for  1922.  With  the  pre- 
senting by  Jefferson  C.  Grinnalds  of  an  abstract 
of  his  paper  entitled  "The  Advantages  of  a  Topo- 
graphical Map  in  City  Planning,"  in  which  he  de- 
scribed Baltimore's  topographical  map  and  exhib- 
ited blue  prints  of  many  sections  of  it,  the  Wed- 
nesday evening's  session  was  concluded. 

THURSDAY'S  SESSIONS 

Thursday  morning's  session  began  with  a  paper 
by  C.  J.  Van  Etta,  describing  the  method  em- 
ployed by  him  in  Milwaukee  during  the  past  nine 
years  for  using  old  asphalt  paving-  in  inaking 
patches.  There  was  a  brief  discussion  of  this 
paper  and  the  reports  of  the  committees  on  street 
paving  were  then  presented. 

In  the  report  of  the  general  committee  on  Street 
Paving  and  Street  Design,  William  A.  Howell 
presented  a  number  of  statistics  concerning  pav- 
ing work  done  throughout  the  country  during 
the  past  year.  The  other  reports  were  quite  brief 
and  two  or  three  of  them  commented  upon  tUe 
fact  that  subjects  assigned  to  the  several  sub- 
committees seemed  to  overlap  each  other  and 
also  those  being  dealt  with  by  other  committees; 
the  chairman  of  the  sub-committee  on  Street 
Railway  Construction,  for  instance,  being  unable 
to  determine  the  line  between  the  subject  matter 
of  his  committee  and  that  of  the  committee  on 
Street  Railway  Pavements. 

Nathan  L.  Smith's  paper  on  "Granite  Block 
Repaving  in  Baltimore"  was  followed  by  E.  E. 
Butterfield,  who  showed  upon  the  screen  the 
present  condition  of  pavements  in  Queen's  bor- 
ough which  had  been  described  before  the  society 
last  year,  these  including  dirt  roads  treated  witti 
ashes  and  asphalt  mixed,  alternating  rows  of  stone 
block  and  oak  wedges,  etc.  This  paper  will  be 
abstracted  in  Public  Works.  Mr.  A.  C.  Smith 
then  described  the  Managnan-Sucher  process  for 
preserving  and  transforming  wood,  which  was 
recommended  for  wood  paving  blocks. 

Following  this.  Major  Whitman,  member  of 
the  Public  Service  Commission  of  Maryland,  pre- 
sented an  abstract  of  his  paper  entitled  "The  Re- 
lations between  Public  Service  Commissions  and 
Municipalities,"  which  was  discussed  at  some 
length  by  Messrs.  Mullen,  Howard,  Wagner. 
Sprague,  Bascom,  Macallum  and  others.  Several 
of  the  members  were  inclined  to  disagree  with 
Major  Whitman's  stand  in  defense  of  the  street 
railways  and  in  condemning  the  use  of  unlicensed 
jitneys  in  competition  with  them.  His  opinion 
was  that  unlicensed  jitnevs  on  unsTicified 
routes  should  not  be  permitted  and  that  li- 
censed busses  for  regular  routes  should  be 
used  as  feeders  to  trollevs  and  not  direct 
competitors,     and      that      where     busses      were 
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needed  to  supplement  trolley  service  which  was 
unsatisfactory,  the  trolley  companies  themselves 
should  be  required  or  aske<l  to  provide  the  bus 
ser\  ice.  In  some  cases  unrestricted  jitney  com- 
petition had  driven  the  street  railway  companies 
out  of  business,  to  the  great  disadvantage  of  the 
citizens. 

Papers  on  experimental  wood  block  in  Minne- 
apolis, describing  inspections  made  by  the  Forest 
Products  Laboratory  of  an  experimental  pave- 
ment built  about  fifteen  years  ago  in  Minneapolis  ; 
and  a  paper  on  "Street  Designs"  by  P.  L.  Brock- 
way,  were  read  by  title,  the  authors  not  being 
present.  A.  E.  Christhilf,  highway  engineer  o' 
Baltimore,  read  a  paper  entitled  "Minor  Repairs 
to  Sheet  Asphalt  Paving,"  in  which  he  expressed 
a  desire  that  some  apparatus  be  designed  for 
keeping  hot  several  hundred  pounds  of  asphalt 
paving  mixture,  to  be  drawn  from  place  to  place 
in  making  minor  repairs. 

In  the  evening  Prevost  Hubbard,  of  the  Asphalt 
Association,  presented  his  paper  on  "Co-opera- 
tive Investigation  by  the  United  States  Buri-au 
of  Public  Roads  Upon  the  Cause  and  Correction 
of  Shoving  of  Asphalt  Pavements,"  in  discussing 
which  Mr.  Dow  stated  that  an  investigation  made 
b}-  him  some  time  ago  showed  that  80  per  cent  of 
such  shoving  was  caused  by  moisture  on  top  of 
the  concrete  base,  which  had  probably  been  drawn 
up  through  the  base  by  capillary  attraction. 

Major  George  H.  Norton's  paper  entitled  "The 
Economical  Extent  of  Pavement  Repairs  and 
Maintenance"  had  been  published  in  the  advance 
papers  and  several  discussions  and  criticisms  of 
it  had  been  received  by  him  by  mail,  and  in  reply 
to  these  he  explained  further,  by  means  of  dia- 
grams on  the  screen,  his  method  of  calculating 
at  what  point  repairing  an  asphalt  pavement 
ceased  to  be  economical. 

George  Cobb,  of  Baltimore,  in  a  paper  entitled 
"Plant  Inspection  of  Paving  Material,"  urged  that 
all  paving  material  be  inspected  at  its  source,  both 
in  justice  to  the  contractor  and  in  order  to  avoid 
long  delays  while  new  material  was  being  sent 
to  replace  it. 

Herbert  Spencer,  of  the  Standard  Oil  Co.  of 
New  Jersey,  then  read  a  long  and  comprehensive 
paper  describing  the  manufacture  of  oil  asphalts. 
Charles  E.  Murphy,  of  the  Texas  Co.,  read  a  paper 
in  which  he  brought  out  "the  real  value  of  high- 
way literature." 

The  reports  of  the  committees  on  specifications 
were  then  taken  up  in  order.  That  of  H.  H.  Smith, 
chairman  of  the  committee  on  sheet  asphalt  pave- 
ments, which  had  been  published  in  the  advance 
papers,  was  accepted.  Linn  White  presented  the 
report  of  the  committee  on  bituminous  macadam, 
bituminous  concrete  and  asphalt  block  pavements, 
recommending  some  changes  in  the  specifications 
for  bituminous  concrete,  no  changes  in  those 
for  mituminous  macadam  or  asphalt  block, 
and  the  dropping  of  specifications  for  bituminous 
concrete  using  "run  of  crusher"  and  specifications 
for  bitulithic.  The  dropping  of  the  former  of 
these  two  was  opposed  by  Professor  Blanchard, 
and  after  considerable  discussion  the  matter  was 
referred  back  to  the  committee  for  further  con- 
sideration. 
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The  reports  of  the  committees  on  broken  stone 
and  gravel  roads,  on  brick  pavements,  on  cement 
concrete  pavements,  on  stone  block  pavements, 
and  wood  block  pavements,  which,  with  the  ex- 
ception of  that  for  brick  pavements,  were  quite 
brief,  were  accepted  by  the  society.  The  commit- 
tee on  Brick  Paving  Specifications  presented  a 
complete  revision  of  the  specifications,  making 
some  changes,  chiefly  to  the  effect  of  providing 
for  hillside  brick,  wire-cut  bricks  and  in  general 
five  types  of  bricks  in  place  of  the  one  type  in 
the  previous  specifications;  also  providing  for 
three  rattler  test  results  to  be  used  in  connection 
with  heavy,  medium  and  light  traffic,  respectively, 
together  with  some  other  changes  and  rearrange- 
ment of  the  specifications. 

The  committee  on  sewers,  W.  W.  Horner, 
chairman,  reported  a  difference  of  opinion  in  the 
committee  concerning  the  matter  of  measurement 
of  sewers  and  classification  of  excavated  material, 
one  of  the  members  believing  that  boulders 
should  not  be  paid  for  in  addition  to  the  regular 
price  for  earth  excavation ;  another  point  of  dis- 
pute being  whether  excavation  should  be  paid  for 
by  the  lineal  foot  of  trench  or  by  the  cubic  yard. 

Reports  of  the  committees  on  Sub-grade  and 
Foundations,  Frederick  A.  Reimer,  chairman ;  on 
Street  Railway  Pavements,  including  track  con- 
struction, Charles  E.  DeLeuw,  chairman,  and  that 
on  Standard  Tests  for  Bituminous  Materials, 
Francis  P.  Smith,  chairman,  had  been  published  in 
the  advance  papers  and  were  read  by  title,  addi- 
tional matter,  however,  being  submitted  in  con- 
nection with  the  first  two. 

FRIDAY'S  SESSION 

The  final  session  was  held  on  Friday  morning, 
when  Professor  A.  H.  Blanchard  submitted  a  re- 
port as  chairman  of  the  committee  on  Standard 
Tests  for  Non-bituminous  Materials,  and  another 
as  chairman  of  the  committee  on  Trafific  and 
Transportation.  The  latter  was  followed  by  dis- 
cussion by  Leon  Peck  and  others  on  the  subject 
of  jitneys  and  trackless  trolleys. 

Robert  Ridgeway,  chief  engineer  of  construc- 
tion of  subways  for  New  York  City,  then  gave  an 
excellent  description  of  New  York  City's  sub- 
ways, illustrated  by  lantern  slides,  and  discussed 
the  conditions  under  which  subways  are  prac- 
ticable or  advisable.  Professor  A.  N.  Johnson, 
of  the  University  of  Maryland,  then  discussed 
the  subject  of  "The  Engineer  Student  and  Public 
Service."  Moving  pictures  were  shown  by  the 
Holt  Mfg.  Co.  of  snow  removal  from  streets,  and 
others  of  White  trucks  in  use  by  street  depart- 
ments. 

After  adopting  resolutions  expressing  hope 
for  a  successful  outcome  of  the  Conference  on 
Limitation  of  Armaments,  directing  the  sewerage 
committee  to  pay  special  attention  to  the  utiliz- 
ation of  sewage  sludge  on  land  during  the  com- 
ing year,  and  a  resolution  of  thanks  to  the  citi- 
zens of  Baltimore  and  others  who  had  contrib- 
uted to  the  success  of  the  convention,  the  con- 
vention adjourned.  A  considerable  percentage  of 
those  present  remained  through  the  Friday  ses- 
sion and  many  of  them  attended  the  luncheon  at 
Druitl  Hill  park  and  an  automobile  tour  of  Bal- 
timore during  Friday-  afternoon. 
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ment  is  based  have  been  compiled  by  the  "Daily 
Bond  Buyer"  of  New  York,  and  are  as  follows : 

Total  sales  of  state  and  municipal   bonds  In  October  and   In 
ten  months  ended  October  31st,  for  the  past  ten  years: 

October  Ten  Months 

1921. $108,076,143  $946,504,868 

1920 62,592,014  627,494,610 

1919 117.284,139  634,775,848 

1918 10.292,635  217,275,175 

1917 22.8.34,348  389,598,640 

1916 56.943,946  433,285,461 

1915 ■ 27,620.693  422,985,369 

1914 11,332.910  381,955,569 

1913 33,772,990  327,817,224 

1912 23,310,025  354,988,886 

The  "Bond  Buyer"  considers  that  the  total  for 
this  year  will  certainly  exceed  a  billion  dollars. 
With  a  good  market  for  bonds,  most  materials 
at  prices  that  cannot  at  present  fall  much  lower 
and  may  rise,  and  the  need  and  general  desire  to 
furnish  work  for  the  unemployed,  there  is  every 
reason  to  believe  that  1922  will  be  a  record  year 
for  public  works  construction. 
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Unprecedented  Public  Work  Forecast  for  1922 

The  cities,  counties  and  states  of  the  country 
sold,  during  the  ten  months  ending  October  31st 
of  this  year,  fifty  per  cent  more  bonds  than  dur- 
ing the  same  period  of  any  previous  year.  The 
October  sales— $108,076,143— have  exceeded  the 
sales  made  during  the  same  month  for  the  past 
decade  by  70  per  cent  except  in  three  instances. 
Moreover,  there  is  still  a  strong  demand  for  mu- 
nicipal bonds  and  the  prices  are  good,  and  many 
more  will  undoubtedly  be  sold  during  the  next 
few  months. 

Most  of  these  bonds  are  for  public  work  of 
some  kind;  and  practically  all  of  those  sold  after 
September  of  any  year  are  for  work  planned  for 
the  following  year.  Consider  also  that  there  are 
probably  more  public  funds  than  ever  before  held 
over  from  this  year's  appropriations  in  anticipa- 
tion of  lower  prices  and  wages,  and  it  is  apparent 
that  the  outlook  for  public  work  in  1922  is  far 
ahead  of  that  for  any  previous  year. 

The  exact  figures  on  which  the  above  state- 


Sewage  Sludge  Disposal 

Sewage  can  be  run  into  rivers  or  the  ocean 
and  so  pass  at  least  out  of  the  ken  of  the  city 
in  which  it  originated,  and  the  same  is  true  of 
the  effluent  of  sewage  treatment  plants.  But 
all  such  plants  retain  a  considerable  part  of  the 
solids  (in  spite  of  the  hopes  of  liquefaction  by 
septic  tanks  that  were  entertained  twenty  years 
or  so  ago),  and  these  solids  cannot  be  so  readily 
disposed  of,  and  therefore  furnish  the  most  diffi- 
cult problem  connected  with  such  plants. 

These  solids  contain  some  materials  that  of 
themselves  have  a  commercial  value,  but  years 
of  investigation  have  failed  to  reveal  a  method  of 
realizing  on  this  value.  Probably  no  one  of  re- 
cent years  has  done  more  work  in  an  effort  to 
solve  the  problem  than  T.  Chalkley  Hatton,  in 
connection  with  his  Milwaukee  experiments  on 
activated  sludge.  In  this  issue  of  Public  Works 
his  belief  is  expressed  that  sludge  will  be  gen- 
erally used  on  land  for  its  fertilizing  value.  Some 
think  that  this  is  hope  born  of  his  enthusiasm 
rather  than  of  his  experience;  but  there  are  in- 
dications that  his  anticipations  may  be  realized 
some  time,  even  though  he  and  the  writer  may 
not  live  to  see  it.  Encouragement  for  this  belief 
is  found  in  the  fact,  narrated  last  week,  that  in 
Rochester  sewage  sludge  is  being  bought  by 
farmers. 

One  promising  development  is  the  decrease  in 
the  number  of  horses  as  automobiles  increase, 
with  the  consequent  decrease  in  the  amount  ot 
manure  available.  At  the  same  time  the  land  is 
continually  losing  more  and  more  of  its  fertility 
and  needs  more  and  more  fertilizer.  Also,  as 
cities  become  larger  and  transportation  more  ex- 
pensive, intensive  farming  becomes  more  profit- 
able and  necessary.  And  intensive  farming  is 
largely  a  matter  of  fertilizing.  It  remains,  how- 
ever, to  so  treat  the  sewage  and  its  sludge  as  to- 
make  the  latter  easily  assimilable  by  vegetation 
and  convenient  for  handling,  and  it  is  this  last 
that  Mr,  Hatton  deals  with  chiefly  in  his  remark."^. 
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Federal  Aid  Road  Bill 

As  we  go  to  press  we  are  informed  by  Thos. 
H.  MacDonald,  chief  of  the  Bureau  of  Public 
Roads,  that  the  Federal  Aid  Road  Bill  has  been 
passed  by  both  house  and  senate,  but  not  yet 
signed  bv  the  President ;  and  that  this  appropri- 
ates $75^000.000,  $25,000,000  immediately  avail- 
able and  $50,000,000  on  January  1  for  post  roads; 


also  $15,000,000  for  forest  roads,  $5,000,000  imme- 
diately available  and  $10,000,000  on  the  first  of 
next  July.  This  will  enable  many  of  the  states 
to  plan  immediate  work  for  lyiemployed,  although 
presumably  it  will  be  some  time  before  they  can 
receive  actual  approval  of  their  plans  by  the  Bu- 
reau of  Public  Roads  and  be  certain  of  receiving 
Federal  aid  therefor. 


Ten  Years  of  the  St.  Louis  Water  Works 


Improvements  made  during  the  period  of  Edward  E.  Wall's  service  as  Water 
Commissioner.     Filter  plants  put  into  service,  efficiency  of  boiler  room  great- 
ly improved,  capacity  of  supply  increas.ed.     Some  recent  changes  in  the  filtra- 
tion plant. 


The  fiscal  year  1920-1921  of  the  .St.  Louis  Wa- 
ter Division  was  the  tenth  year  of  Edward  E. 
Wall's  connection  with  the  division  as  water  com- 
missioner, and  this  fact  was  recognized  by  in- 
cluding with  the  annual  report  for  this  year  a 
brief  resume  of  the  changes  during  this  ten-year 
interval- 

The  first  two  years  were  occupied  largel)'  in 
investigating  conditions  and  planninsr  improve- 
ments, so  that  the  actual  developments  that  have 
taken  place  have  been  confined  largely  to  the  last 
eight  years. 

QUALITY  AND  QKANTITV  OK  W.VTER 

Probably  the  most  important  fe:iture  is  the  im- 
proved quality  of  the  water.  In  1912  the  water 
delivered  to  the  mains  was  only  partially  purific'l 
and  was  not  even  perfectly  clear  a  large  part  of 
the  time  and  was  sometimes  decidedlv  turbitl. 
.Since  1915,  when  the  filters  went  into  operation, 
all  the  water  pumped  into  the  m-iins  has  been 
I)rilliantly  clear  and  free  from  pathogenic  germs 
at  all  times.  The  additional  cost  of  improving 
the  quality  of  the  water  by  filtration  was  $3.oy 
per  million  gallons  in  the  last  fiscal  year. 

Ne.xt  to  quality,  the  most  outstanding  improve- 
ment has  been  in  the  quantity  of  water  fur- 
nished. The  average  daily  consumption  in  1913 
wa.s  82,000,000  gallons,  while  for  the  past  fiscal 
year  it  was  104,000,000  gallons,  an  increase  of  27 
per  cent.  The  quantity  of  coal  burned  per  mil- 
lion gallons  of  water  pumped  has  meantime  de- 
creased from  4,2.S0  pounds  in  1912-13  to  3,000 
pounds  in  1920-21,  or  23.53  per  cent.  This  de- 
crease in  coal  consumption  shows  the  marked 
economy  which  has  been  effected  at  the  pumping 
stations  by  the  installation  of  improved  machin- 
ery, by  the  introduction  of  better  operating  meth- 
ods and  a  careful  and  continuous  study  of  existing 
conditions. 

IMPROVED   EKI'-ICIEN'CY 

Another  indication  of  im])roved  efficiency  in  the 
department  has  been  the  reduction  in  the  number 
iif  employees  from  872  to  830,  in  spite  of  the 
fact  that  new  duties  have  been  placed  upon  the 
Water  Division  which  called  for  86  employees. 
That  is,  considering  only  the  work  that  was  be- 


ing done  by  the  Water  Division  in  1913,  the  same 
class  of  work  is  now  being  done  with  128  fewer 
employees  in  spite  of  the  27  per  cent  increase  in 
quantity  of  water  supplied.  These  86  additional 
enii^loyee.s  include  the  51  under  the  assessor  of 
water  rates,  which  were  placed  under  the  W'atei 
l)i\ision  by  the  new  charter  of  1914;  23  em- 
ployees were  added  by  the  installation  of  the 
filtration  plant  and  12  turnkeys  were  transferred 
to  the  Water  Division  from  the  collector's  office 
in  1916. 

The  average  salary  paid  at  the  earlier  date  was 
$6^.77,  while  during  the  past  fiscal  year  it  was 
$140,  and  the  total  expenditure  for  salaries  and 
wages  increased  from  $667,333  to  $1,402,109.  In 
addition  to  the  increase  in  salaries,  the  cost  of 
materials  has  increased  even  more;  lime  from 
$4.04  a  ton  to  $12.85,  coal  from  $1.65  per  ton  to 
$3.88,  su'phate  of  iron  from  $8  to  $16.80,  cast  iron 
])i]ie  from  $24.75  to  $75,  and  other  materials  in 
approximately  the  same  proportion.  The  total 
net  cost  of  operation  and  maintenance  last  year 
was  $2,185,342. 

Owing  lo  advance  in  wages  and  prices  and  in- 
creased duties,  a  direct  comparison  with  the  cost 
eight  years  ago  would  have  no  special  signifi- 
cance ;'but  if  the  operations  of  last  year  were  cal- 
culated on  the  basis  of  the  same  corporate  ef- 
ficiency, wage  schedule  and  general  prices  prevail- 
ing eight  years  ago,  a  saving  would  be  shown  of 
$197,420.  This  sum  expresses  in  dollars  and  cents 
the  present  annual  value  of  eight  years  ot_ care- 
ful study  and  close  observation  of  the  conditions 
affecting  the  administration  of  water  works  busi- 
ness, combined  with  the  judicious  installation  of 
appropriate  modern  appliances  and  machinery 
and  a  decided  tendency  to  adopt  new  methods  and 
to  pursue  new  policies  whenever  they  promise 
to  be  better  than  the  old. 

BOILEH    ROOM    IMPROVEMENT.S 

One  of  the  improvements  made  by  Commis- 
sioner Wall  has  been  the  substitution  of  mechan- 
ical firing  for  hand  firing,  and  the  completion  of 
the  reconstruction  of  the  boiler  plant  at  the 
Baden  pumping  station  last  year  marked  the  final 
abandonment   of   hand-fired    furnaces   at    all    the 
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high-pressure  steam  plants  of  the  division. 

The  use  of  these  stokers  has  materially  reduced 
the  cost  of  steam  production  at  all  of  the  plants. 
Taking  High  Service  Station  No.  3,  the  coal  con- 
sumption dropped  from  3,500  pounds  per  million 
gallons  pumped  in  1913  to  3,050  in  1915,  owing  to 
special  efforts  which  were  made  to  improve  the 
method  of  firing  in  conjunction  with  CO2  studies. 
A  convenient  arrangement  of  damper  regulation 
was  installed  which  encouraged  the  firemen  to 
use  the  dampers,  boiler  settings  were  gone  over, 
cracks  stopped  up,  broken  balTle  tiling  renewed, 
and  the  air  spaces  in  the  boiler  settings  were 
filled  with  cinders.  In  1917-18  occurred  a  further 
drop  to  2,625  pounds,  due  to  close  and  intelligent 
attention  to  operating  conditions  in  the  boiler  and 
engine  rooms. 

High  Service  Stations  Nos.  1  and  2  showed  a 
drop  from  2,540  pounds  in  1913  to  1,825  pounds 
in  1921,  and  Low  Service  No.  2  showed  a  drop 
from  1,175  pounds  in  1916  to  about  800  pounds  in 
1921.  The  reduction  in  Stations  Nos.  1  and  2  is 
attributed  to  improvement  in  equipment,  includ- 
ing installation  of  feed-water  heaters  and  new 
boilers  with  superheaters. 

FINANCES 

In  spite  of  the  great  increase  in  consumption 
and  increase  in  expenditures,  the  net  income  for 
the  past  year  or  two  has  shown  comparatively 
little  increase.  It  is  expected,  however,  that  a 
considerable  improvement  will  be  shown  this 
year,  due  to  the  elimination  of  the  10  per  cent 
discount  for  cash  which  had  previously  been 
granted.  The  supervisor  of  the  assessment  sec- 
tion comments  on  this  as  follows:  "The  elimina- 
tion of  discount  hurts  no  one  in  particular  as  it 
covers  all  consumers  and  it  has  always  been  a 
source  of  a  great  many  complaints  and  a  question 
as  to  the  right  of  the  city  to  allow  discount  on 
water  bills  and  not  on  other  bills.  It  would  ap- 
pear to  be  better  policy  to  add  a  penalty  for 
failure  to  make  prompt  payments,  the  same  as 
on  tax  bills.  The  argument  against  eliminating 
the  discount,  that  it  would  tend  to  hold  back  pay- 
ments and  cause  a  large  increase  in  uncollected 
bills,  has  proven  entirely  unfounded." 

The  general  rates  are  much  the  same  as  in 
1913,  both  the  meter  rates  and  the  flat  rates,  both 
of  them  showing  slight  decreases  for  moderate 
quantities  of  water  and  slight  increases  for  the 
largest  users.  Of  the  total  income  last  year  about 
40  i)er  cent  was  from  meter  rates  and  56  per  cent 
from  flat  rates,  with  the  balance  from  miscellan- 
eous sources. 

Up  to  the  present  the  Water  Division  has  paid 
from  income  not  only  operating  expenses,  but  also 
its  extensions,  maintaining  a  reserve  fund  for  the 
latter  purpose.  This  reserve,  however,  is  now 
reduced  to  the  point  where  it  is,  by  no  means 
sufficient  for  extensions  that  are  immediately 
imperative  and  Commissioner  Wall  makes  a  plea 
for  more  justice  in  the  dealings  accorded  the  di- 
vision by  the  city.  A  power  plant  at  the  sana- 
tarium  is  used  for  pumping  water  to  the  addi- 
tional height  necessary  to  supply  these  buildings, 
the  same  plant  being  used  for  other  purposes 
which  require  considerably   more   of  the  power 


than  does  the  pumping.  In  spite  of  this,  the 
Water  Division  is  charged  with  the  entire  oper- 
ation of  these  plants,  amounting  to  about  $150, 
000  a  year.  There  are  a  number  of  other  charges 
placed  against  the  division  on  the  city's  books 
which  show  that,  as  in  many  other  cities,  St. 
Louis  has  been  using  the  water  rates  to  help  it 
lower  the  tax  bills. 

Of  the  program  laid  out  eight  years  ago  ancf 
which  has  been  modified  from  time  to  time  as  d'e 
velopments  in  the  water  works  art  or  increasfft 
information  has  dictated,  the  only  principal  fea- 
tures which  have  not  been  carried  out  have  been 
the  addition  of  two  20,000,000-gallon  pump.s  and 
a  36-inch  pump  main,  a  new  clear  water  basin 
and  the  covering  of  two  basins  to  prevent  pollu- 
tion. These  would  probably  have  been  completef* 
had  it  not  been  for  retrenchments  made  neces- 
sary by  the  war. 

As  it  is,  the  present  equipment  will  prubablj' 
be  insufficient  to  furnish  the  quantity  of  water 
needed  by  the  city  within  the  next  five  years. 
Even  if  metering  be  increased  from  its  present 
32^  per  tent  of  consumption  to  universal  •net'^r- 
ing,  it  probably  would  not  permit  postponing 
construction  ot  new  works,  although  it  might 
permit  putting  off  a  portion  of  the  final  expendi- 
tures for  a  considerably  longer  period.  Entirely 
aside  from  these  necessary  enlargements,  how- 
ever. Commissioner  Wall  reports  that:  "Unless 
something  is  done  this  year  towards  providing 
greater  revenue,  or  in  some  other  way  means  are 
found  to  increase  the  sum  annually  available  for 
additions  and  improvements,  it  will  be  but  a  short 
time  thereafter  until  the  situation  becomes  so 
acute  that  the  occasional  temporary  shortage  of 
water  in  the  higher  levels  of  the  city  grows  into 
more  than  an  inconvenience  and  begins  to  cause 
distress  and   endanger  lives  and   property." 

THE  WATER  WORKS  RAILWAY 

One  source  ot  loss  is  the  water  works  electrir 
railway.  This  was  built  at  first  for  the  construe 
tion  of  the  Chain  of  Rocks  filter  plant  and  late« 
for  transporting  chemicals  and  other  material's 
to  the  plant.  It  was  decided  to  increase  its  use 
by  carrying  passengers  to  the  Chain  of  Rocks 
plant,  the  land  around  which  had  been  developed 
as  a  park.  The  fare  charged  for  this  is  eigK"! 
tickets  for  25  cents,  which  fare  has  been  main- 
tained in  spite  of  the  great  increase  in  the  wages 
of  the  car  crews.  Because  of  this  increase,  the 
revenue  from  the  passenger  service  last  year  was 
$4,303  less  than  the  wages  paid  the  motormen 
and  conductors.  During  the  past  year  479,292 
passengers  paying  fares  were  carried  by  this  rail- 
way, the  maximum  traffic  being  on  July  20,  when 
6,557  passengers  weie  carried  to  Chain  of  Rocks. 
C.  M.  Daily,  the  engineer  in  charge  of  the  Chain 
of  Rocks  plant,  estimated  that  nearly  8,000  would 
probably  use  the  railway  on  the  heaviest  traffic 
days  of  the  following  season.  He  therefore  rec- 
ommended that  the  fare  be  increased  to  5  cents 
or  six  tickets  for  25  cents  for  adults  and  3  cents 
or  12  for  25  cents  for  children.  During  holidays 
and  whenever  necessary  a  15-minute  schedule  is 
maintained  if  possible.    The  roadbed  of  this  r?iil- 
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way  is  now  being  gradually  widened  so  as  to  pro-  on  the  sand  amounted  to  2.9  per  cent,  in  1919  it 
vide  for  double  tracking  it  at  some  future  time,  had  mcreased  to  5.4  per  cent  and  this  year  it  was 
viue  lui     ^  b  found  to  have  increased  to  15.0  per  cent. 

FILTRATION  PLANT 

During  the  thirty  years  prior  to  1895.  when  the  The  cause  of  the  accelerated  rate  by  which  the 

new  intake  at  Chain  of  Rocks  went  into  service,  sand  grains  accumulate  this  coating  is  probably 

the  typhoid  rate  had  varied  from  a  maximum  of  the  influence  which  the  coating  itself  exerts  on 

110  to  a  minimum  of  21.      For  a  few  years  the  the  dissolved  matter  carried   in  the  water,   this 

rate  remained  at  about  21  imtil  the  opening  of  probably  being  in  proportion  to  the  volume  of  the 

the  Chicago  drainage  canal,  when  it  rose  by  al-  coating.      Clay,    ferric-hydroxide    and   aluminum 

most  uniform  increments  to  a  maximum  of  about  hydroxide  form  about  43  per  cent  of  the  coating 

48  in  1904.     In  1904  clarification  of  water  began  ^^^  calcium  carbonate  and  magnesium  hydrox- 

and  the  rate  dropped  immediately  and  noticeably,  -^^^  5^  ^^^  ^.^^^      -Yhe  reduction  in  alkalinity  of 

at  no  time  after  that  date  exceeding  20  and  aver-  ^^^  ^^^^^  -^^  passing  through  the  sand  has  been 

aging  about  15.    With  the  beginnmg  of  filtration  ^^^^^  ^^^^^  ^^^^^  p^^.  ^i^Q^  ^nd  has  not  varied 

in  1915  the  rate  dropped  still  lower,  the  maximum  ^^^^j^  ^^^^  ^j^^^  ^^^^.^  during  the  past  four  years, 
since  that  date  having  been  below  10  and  the  rate 

averaehig  about  7,  reaching  its  lowest  point  in  municiivvl  manu.-acture  of  lime 

1920  when  it  was  2.7  per  100,000.  Because  of  the  great  increase  in  the  cost  of 

.,     ,  lime — $12.55  per  ton  as  against  $3.40  four  years 

The  filtration  plant  has  already  been  descnbea  ago_^yhich  increase  in  price  represents  $144,528 

in  this  journal,  but  a  brief  synopsis  of  the  descnp-  ^^^  ^^^^^  ^^^  Water  Division  is  consi  lering  the 

tion  may  be  of  advantage  here.  manufacturing  of  its  own  lime.    It  has  estimated 

The  plant  which  was  completed  in  November,  that  the  cost  of  manufacturing  a  ton  of  lime  at 

1915  has  cost  $4  550,000.    It  has  a  rated  capacity  the   filter  plant  in  a  modern  rotary  kiln  using 

f  160  000000  gallon's  daily  and  includes  an  800,-  nowdered  coal  for  fuel  would  be  as  follows: 

nnn  OOO-e-allon  erit  chamber,  mixing  conduits  and         •>  ton.s  of  limestone  at  $2.50    $5.00 

UUU,UUU  gaiioi    giu  ^  K.,e:„o    with    rombined  %    ton  powdered  coat  at  $5.00 1.35 

mixing  chamber,  settling  basins  with  commneci  ^  ^^^^^  y^  ^^^^^  at  .52c. . . .  52 

capacity   of   220,660,000  gallons,   and    sccondar>  15  kw.  of  power  at  32-3  cts 40 

sedimentation  basins.    Also  filtered-water  basins  Repairs  and  supplies 40 

and  «servoir  with  a  total  combined  capacity  of  M.scelIa,H.o„.s    expenses .__13 

105  000,000.    There  are  40  filter  units  with  a  net         ■         ^^^^^   ^_^^j p^^^ 

area  of'  60,000  square  feet,  containing  12  inches  j.j^^.  estimated  cost  of  a  rotary  kiln  of  110  tons 

of  graded  gravel  and  30  inches  of  sand,  the  latter  ^^^^  j^^^.  (-opacity,  which  is  50  per  cent  more  than 

with   effective   sizes   varying   from    0.31    mm.    to  ^j^^  maximum  daily  consumption  of  the  St.  Louis 

0.46  mm.  plant,  is  $110,000,  while  the  necessary  accessories 

,.,,.„  i;„,p    sulohalc  of  iron,      would  add  $20,000.     Charging  6  per  cent  annual 
The  chemicals  used  are  ^  "^  /ulphatc ^      ^^^      ^^^^^^^^   ^^   ^^^   ^^^^^^^   ^^^   ^    ^.^^.^^    ^^^^ 

sulphate  of  alutnina  and   nq  ^.^.^    ^^^^  ^^^^^  ^^  4^^  p^^  ^^^^  ^,^j  ^0  ^^^^^  ,if^  ^^^1^ 

lime  is  applied  at  t^^  entrance  o  ^^^      -^  ^^^  ^1  ^5  p^^  ton  to  the  cost  on  the  basis  of 

duits  after  the  water  "as  passea  i    ^^_s  ^^^^^  ^^^  ^^^^^  ^^^^  ^^^  ^^^^  manufactured,  giving  a  total 

chamber;  ^"^Pj^^^^^,  °V'„?" J  ^1^  in  the  con-  estimate  of  $8.85  a  ton  for  manufacturing  lime, 

mixing  conduits    s"'P"^^<=  "      j    ^^^^^^i^n  basins  or  $3.70  less  than  th«  present  basic  price.     It  is 

duit  between  the  P""'^'^^  ,'  ^.  „,.  ;„  the  influent  estimated  that  an  additional  saving  of  $.40  a  ton 

and  the  secondary  mixing  cnatn^^  ,^^^^^  washing,  could  be  made  by  the  use  by  the  steam  boilers 

anTa'lsofn  the?entr:i  gutte'r  of  each  filter  to  the  ,.f  the  heated  gases  from  the  kilns, 

incoming  water  for  a   few   minutes:   and  liquu  d^,^,^^    ^^e   year    122,194   pounds   of   chlorine 

chlorine  is  added  to  the  filter  effluent.  ^^^^  added  to  the  filtered  water,  the  maximum 

c           1  months  aeo  we  described  the  cleaning  charge  being  7  pounds  per  million  gallons  and 

f  .r^fiU^rbeds  and  removing  of  mud  balls  from  Uie  average  3.1  pounds.     During  the  same  period 

ot  the  "''*'.^  "^     ^j^g  gan^i  from  one  side  to  the  2.264  tons  of  aluminum  sulphate  were  added  to 

them  "y.  J          removing  the  material  from  the  the  settled  water,  the  charge  varying  from   1.75 

other  wi                    ^^^  employed  again  last  year,  orains  per  gallon  to  a  minimum  of  0.25,  the  aver- 

^^rt   however   to  remove  the  soft  coating  that  ..^^  being  0.8043  grain  per  gallon  of  water  filtered, 

was  accumulating  on  the  sand  t^eiore  u  ^^^^  ^^^^^^^^  ^_^^^  formerly  been  stirred  in  the  solu- 

time  to  harden,  than  to  ""^^^  '^"/^^^g^'"-  ,t\n  Hon  tank  by  an  agitator  and  vertical  motor,  but 

coating  on  the  sand  grams  is  "^'S  scrub-  last  year  this  was  replaced  by  an  air  lift  agitator 

accelerated  rate   even  ^'^^  the  periodical  scruD  ^.^  y^^  ^  ^^^^.^^  ^^^  ^^^^  ^^  successful  and  the 

bing  by  jets  and  it  is  P^^^able  that  within  aje  J^^^  ^^  ^„,h  less  expensive,  that  the  re- 

rS  thT  lt'e:s"Tr y^r     £     Uci^g'he  mainder  of  the  motor  driven  agitators   w.l,   be 

sand,  il  was  found  that  th"^  percentage  of  coating  replaced  ,n  the  near  future. 
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How   to   Finance  A  Job 


Cash  provided  by  the  contractor,  the  owner 
.or  by  corporation  financing.  Amount  and 
terms  of  payments  and  disbursements  vary 
with  character  of  work.  Necessity  for  ex- 
perienced estimates  of  indirect  costs  and 
obligations. 

The  essential  features  and  methods  of  provid- 
ing money  for  the  execution  of  a  construction  con- 
tract vary  with  the  nature  and  magnitude  of  the 
work.  For  very  simple,  ordinary  work,  not  sub- 
ject to  change  or  interruption  during  construction 
or  to  changed  conditions  or  requirements,  and 
for  construction  that  consists  chiefly  in  the  assem- 
bling of  commercial  materials  and  installation  of 
standard  manufactured  equipment,  the  contract 
itself  affords  good  security  and  little  difficulty 
should  be  experienced  by  a  reliable  contractor  in 
securing  the  funds  necessary  to  supplement  his 
own  capital.  P^or  very  uncertain,  dangerous  or 
changeable  work  or  for  long  continued  work,  in- 
volving large  outlays  at  the  beginning,  much 
more  difficulty  is  experienced. 

SIZE  .VND  CHARACTER  OF  WORK 

For  ordinary  construction  work  of  a  standard 
character  under  reasonably  favorable  conditions, 
the  contractor  should  have  resources,  that  is,  cash 
or  credit,  plant  and  organization  sufficient  to  carry 
the  work  to  completion  without  assistance  for 
jobs  up  to,  say,  $100,000. 

For  the  same  class  of  work  on  jobs  up  to,  say, 
$1,000,000  the  contractor's  resources,  supple- 
mented by  progressive  payments  made  from  the 
engineer's  estimates,  should  suffice  to  carry  the 
job  without  calling  in  outside  help  or  paying  for 
borrowed  money. 

For  much  larger  work  the  contractor  may  be 
competent  to  direct  the  execution  and  to  create 
and  handle  the  organization,  select  and  install 
equipment  and  devise  the  necessary  methods, 
without  having  sufficient  financial  reservations,  or 
facilities  to  secure  the  necessary  capital  or  to  se- 
cure it  on  advantageous  terms.  If,  however,  he  has 
a  moderate  amount  of  available  cash,  resources 
and  plant,  and  has  a  good  reputation  for  integrity, 
successful  work  and  satisfactory  methods,  he 
should  be  able  to  secure  the  necessary  financing 
on  fair  terms,  enabling  him  to  pay  a  reasonable 
amount  for  the  extra  credit  and  the  use  of  outside 
money  and  still  gain  a  comparatively  high  return 
on  the  equity  of  his  actual  investment  on  the 
principle  of  repeated  turnovers,  because  it  is  al- 
most alwa\'s  possible  to  carry  out  a  large  suc- 
cessful contract  without  the  actual  investment 
at  any  one  time  of  more  than  a  fraction  of  the 
total  value  of  the  contract. 

IRIXCIPAL  OUTL.VY 

For  a  small  job  the  regular  employees  and  plant 
may  suffice;  materials  should  be  paid  for  on  de- 
livery, thus  securing  all  possible  discounts,  and 
the  work  should  not  be  commenced  until  it  is 
possible  to  push  it  through  at  top  speed,  com- 
plete without  interruption,  and  secure  final  pay- 
ments not  later  than  the  time  of  acceptance  of  the 
job. 


For  larger  jobs  the  contractor  must  plan  to  sup- 
plement his  plant  and  equipment  by  construction 
or  rental  or  by  purchase  on  terms  that  will  enable 
him  to  make  part  payments  from  the  proceeds  of 
the  job  ;  he  must  have  sufficient  cash  balance  to 
provide  liberally  for  traveling  expenses,  field  of- 
fice, and  emergencies  of  various  kinds  and  to  be 
certain  of  abundant  funds  for  payment  of  the  pay- 
roll until  after  sufficient  payments  become  due 
under  the  terms  of  the  contract  to  meet  them  and 
any  other  obligations  maturing  from  time  to  time, 
sufficient  margin  must  also  be  allowed  in  every 
case  for  any  probable  refusal  of  payment  or  delay 
in  making  it. 

REA.SON.VBLE  CREDITS 

If  there  is  a  large  amount  of  manufactured 
equipment  to  be  installed  or  commercial  mate- 
rials to  be  used,  the  contractor  should  study  the 
situation  when  he  makes  his  estimates  and  prob- 
ably arrange  to  make  his  final  payments  subse- 
quent to  the  date  when  he  will  receive  his  corre- 
sponding payments  from  the  owner,  thus  carry- 
ing only  a  portion  of  the  total  cost  to  which,  of 
course,  must  be  added  abundant  provision  for 
freight,  transportation  handling,  installation  and 
other  incidentals,  and  ordinary  supplies.  With 
careful  estimates  and  conservative  operations  the 
contractor  will  thus  be  able  to  make  his  capital 
and  receipts  keep  a  good  balance  ahead  of  his 
disbursements,  and  arrive  at  the  completion  of  his 
contract  with  a  comfortable  cash  surplus  besides 
the  entire  retained  percentage  that  should  be  only 
a  portion  of  the  net  profit. 

SPECIAL  .NECESSITIES  OF   BIG  JOBS 

Large  construction  contracts,  running  into  sev- 
eral millions  of  dollars  usually  extend  over  sev- 
eral years  and  involve  large  preliminary  outlays, 
which,  if  the  work  is  very  uncertain  or  danger- 
ous, are  likely  to  require  resources  beyond  the 
limit  of  the  individual  or  corporation,  so  that 
financial  help  will  be  required,  especially  for  cer- 
tain kinds  of  difficult  work  in  which  the  principal 
factors  are  labor  and  costly  equipment  as,  fot 
instance,  in  tunneling  or  heavy  excavation  and 
grading  that  demand  heavy  initial  outlay  and 
large  payrolls  from  the  outset. 

The  construction,  for  instance,  of  a  $10,000,000 
or  a  $20,000,000  dam  or  reservoir  with  its  appur- 
tenances may  call  for  an  initial  outlay  of  10  per 
cent  or  more  for  plant  and  equipment.  This 
proportion  is  frequently  attained  and  even  ex- 
ceeded, so  that  such  a  high  percentage  has  some- 
times been  considered  as  a  kind  of  insurance  and 
an  indication  of  good  judgment  in  expediting  and 
safeguarding  the  work  with  abundance  of  high- 
class  equipment  that  tends  toward  rapid  and  eco- 
nomical results.  Sometimes  indeed  the  best  pre- 
liminary investment  has  to  be  much  more,  as,  for 
instance,  when  the  work  in  a  remote  and  moun- 
tainous country  involves  the  construction  in  ad- 
vance of  a  service  track  miles  long  through  dif- 
ficult country  to  secure  connection  with  an  exist- 
inq-  railroad.  The  building  of  camps  which  some- 
times require  to  be  provided  with  costly  water 
supply  and  sewage  disposal,  and  always  need,  for 
a  large  number  of  men,  commissary  and  hospital 
equipment  and  other  outlays  that  are  likely  to  be 
large. 
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Considerable  money  is  frequently  spent  in  lo- 
cating, opening  and  equipping  quarries,  sand  pits 
and  perhaps  sawmills  or  on  some  occasions  in 
the  construction  of  a  dam  and  the  installation  of 
a  temporary  hydro-electric  to  provide  power  for 
construction  operations  that  may  result  in  great 
economy  and  rapidity  of  work,  but  which  involves 
the  expenditure  of  much  time,  labor  and  money 
before  any  returns  can  be  received  under  the  con- 
tract proper. 

Of  late  years  construction  work  is  especially 
vulnerable  to  violent  labor  troubles  and  unlooked- 
for  increase  of  costs  as  well  as  to  political  up- 
heavals and  great  changes  in  the  material  market, 
unforeseen  delays  in  transportation  and  shut- 
downs, disorganization,  extra  costs  and  some- 
times destruction  of  property  through  strikes  and 
other  factors,  all  of  which  are  more  likely  to  in- 
crease cost  and  delay  payment  than  to  operate 
to  the  contractor's  advantage. 

It  is  assumed  that  the  contractor  is  experienced 
in  the  class  of  work  undertaken,  has  a  well-es- 
tablished reputation  for  integrity  and  the  success- 
ful completion  of  his  job,  is  in  good  standing  with 
the  surety  bonding  company,  has  a  reasonable 
amount  of  valuable  plant  and  equipment  and  the 
nucleus  at  least  of  a  complete  construction  or- 
ganization with  competent  assistants,  foremen 
and  superintendents,  and  a  reasonably  large 
amount  of  cash  to  insure  a  fair  portion  of  equitj 
in  the  work. 

With  these  qualifications  and  a  desirable  con- 
tract affording  a  probable  profit  of  from  10  to  20 
per  cent,  according  to  the  character  and  condi- 
tions of  the  work,  the  contract  itself  becomes  a 
valuable  collateral  and  the  contractor  should  be 
able  to  establish  relations  with  two  or  three  banks 
from  which  he  can  borrow  from  $50,000  to  $100,- 
000  every  month  or  two  on  90-day  6  per  cent 
notes,  with  the  understanding  that  as  they  ma- 
ture they  can  be  renewed  for  three  months  on  a 
payment  of  20  per  cent,  and  so  on,  thus  providing 
additional  cash  for  preliminary  and  current  ex- 
penses until  the  latter  can  be  met  and  exceeded 
by  partial  payments  earned  on  the  contract. 

Usually  only  a  portion  of  the  plant  ultimately 
required  has  to  be  installed  at  the  outset,  and 
this  is  generally  of  a  standard  nat'  •  likely  to 
be  included  in  the  contractor's  regular  equipment. 
Additional  standard  plant  can  be  generally  pur- 
chased for  part  cash  and  part  credit  up  to  90 
days,  which  practically  has  to  be  paid  for  out  of 
the  original  resources.  Special  equipment  re- 
quired as  the  work  progresses  may  perhaps  be 
paid  for  by  the  proceeds  of  the  work  as  it  is  ad- 
vanced. 

Important  material  supplies  can  be  contracted 
for  generally  at  the  beginning  of  the  work  so  as 
to  insure  against  a  rising  market  and  under  an 
agreement  for  delivery  as  required  on  giving  due 
notice.  On  these  again  some  credit  may  be  ob- 
tained after  delivery  and  it  is  often  possible  to 
arrange  the  contract  so  as  to  receive  the  engi- 
neer's estimate  and  payment  successively  for  the 
shipment,  delivery  and  installation  of  the  mate- 
rials, thus  keeping  so  close  to  the  contractor's 


disbursements  that  he  only  has  to  carry  a  rea- 
sonable part  of  the  total  cost. 

Very  ample  provision  must  be  made  for  fixed 
and  overhead  charges,  which  must  include  re- 
newals, depreciation,  amortization  (both  of  these 
sometimes  amounting  to  100  per  cent),  interest, 
cost  of  surety  bonds,  insurance,  engineering, 
freight  and  transportation,  auxiliary  work,  taxes, 
permits  and  sometimes  political  outlay,  mainte- 
nance of  general  and  field  offices,  proportions  of 
general  yearly  business  expense,  contractor's  sal- 
ary, and  liberal  allowance  for  contingencies,  ac- 
cidents and  emergencies,  as  well  as  for  flelayed  or 
contested  payments  and  the  in^ivitable  reserved 
percentage  with  possibly  disputed  claims  for  ex- 
tra work  and  classifications  an-1  legal  expense.*. 

The  complete  overhead  may  thus  run  from  10 
to  50  per  cent  of  the  total  cost  oi  the  work  and 
great  care  should  be  taken  to  distribute  it,  in  a 
unit  price  contract,  among  quant-ties  that  cannot 
be  diminished  and  as  far  as  possible  on  those 
that  receive  large  and  steady  payments  only  in 
construction  operations. 

As  labor  insurance  is  costly  it  may  on  very 
large  work,  where  great  numbers  of  men  aie  em- 
ployed, be  much  more  advantageous  for  ihe  con- 
tractor to  insure  himself  by  establishing  a  fund 
of  a  certain  percentage  of  the  payroll,  shown  by 
experience  to  be  adequate  for  accident  liabilities, 
and  to  maintain  it  ready  for  claims,  penalties  and 
compensations. 

Abundant  allowance  must  be  made  for  the 
transportation,  installation  and  removal  of  heavy 
plant,  for  the  supply  of  coal  in  remote  Icnalities 
and  for  the  maintenance  and  repairs  of  certain 
items  of  equipment  that  are  subject  to  rapid  de- 
preciation, such,  especially,  as  locomotives,  dump 
cars,  steam  shovels,  and  wooden  derricks  that 
are  quite  likely  to  depreciate  50  per  cent  in  four 
or  five  years  and  under  severe  conditions  or  care- 
less management  may  easily  need  complete  re- 
newal before  the  end  of  the  job.  On  large  work 
economy  demands  and  will  justify  the  establisti- 
ment  of  well  equipped  machine  and  repair  shops 
and  their  maintenance  with  spare  parts  and  sup- 
plies at  a  cost  of  from  $50,000  to  $100,000  per  year. 

A  great  danger  to  inexperienced  contractors, 
and  one  that  is  responsible  for  a  large  proportion 
of  failure  is  a  lack  of  appreciation  of  the  danger 
from  delays,  interruptions  and  unforeseen  changes 
and  the  fact  that  liabilities  are  likely  to  be  much 
more  urgent  than  assets,  so  that  a  troublesome 
creditor  may  ruin  a  business  that  cannot  quickly 
enough  realize  on  abundance  of  good  but  slow 
assets  or  on  payments  withheld  by  powerful  mu- 
nicipalities or  corporations. 

A  young  contractor  is  too  likely  to  feel  that  a 
price  20  per  cent  larger  than  a  careful  estimate 
of  direct  cost  of  labor,  material  and  plant  insures 
an  adequate  profit,  and  then  loose  heavily  through 
unforeseen  delays,  rising  costs,  accidents,  arbi- 
trary change  of  quantities  or  classification,  failure 
of  subcontractor  or  dealers,  conflict  with  munici- 
pal regulations,  etc.,  and  he  is  very  likely  to  un- 
der estimate  overhead  charges  and  the  general 
cost  of  doing  business  and  attempt  to  work  on 
too  narrow  margin. 
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Recent  Legal  Decisions 


STREET    SPRINKLING    ASSESSMENT— BENEFITS    NEED 
NOT    BE    EQUAL    IN    ALL    CASES 

The  Louisiana  Supreme  Court  hoids,  City  of 
Lafayette  v.  Tanner,  89  So.  314,  that  article  225 
of  ihe  state  Constitution,  providing  that  taxation 
shall  be  equal  and  uniform  throughout  the  terri- 
t.  iial  limits  of  the  authority  levying  the  tax,  and 
that  all  property  shall  be  taxed  in  proportion  to 
its  value,  is  inapplicable  to  local  assessments  im- 
posed upon  the  theory  of  special  benefits  to  the 
locality  in  which  they  are  levied.  Where  the  cost 
of  sprinkling  streets  in  an  assessment  district  ex- 
ceeded by  $22.49  the  revenue  from  the  assess- 
ment of  land  within  the  district  for  such  pur- 
pose, the  assessment  was  held  not  excessive  or 
out  of  proportion  to  the  actual  cost.  It  was  also 
held  that  where  a  street  bounding  a  sprinkling 
district  duly  created  by  ordinance  was  not 
sprinkled,  the  assessment  of  land  bounded  in  the 
rear  by  such  street  at  the  same  rate  as  land  not 
on  the  edge  of  the  district  did  not  constitute  the 
taking  of  private  property  without  due  compensa- 
tion and  without  due  process  of  law.  It  is  not 
essential  to  the  validity  of  a  local  assessment  or 
forced  contribution  for  street  improvement  that 
all  persons  on  whom  the  assessment  is  levied 
shall  be  equally  benefited.  It  is  sufficient  if  the 
apportionment  of  the  assessment  has  a  reason- 
able foundation  of  fairness  and  equality,  and  is 
not  arbitrary  or  discriminating. 


CITY      REMEDYING      DEFECT      IN      STREET      LIGHTING 

WITHIN   30  OR  40  MINUTES  AFTER   NOTIFICATION 

NOT    NEGLIGENT 

The  Maryland  Court  of  Appeals  holds,  in  an 
action  against  a  city  for  damage  to  an  automo- 
bile from  collision  with  an.  unlighted  concrete 
wall  separating  a  driveway  and  footwalk,  Charles 
V.  Mayor,  etc.,  of  City  of  Baltimore,  114  Atl.  565, 
where  there  was  evidence  that  on  the  night  of 
the  accident  the  electric  lights  had  gone  out  be- 
cause of  short  circuiting  caused  by  intensely  cold 
weather,  and  that  only  30  or  40  minutes  elapsed 
after  the  city  received  notification  of  this  condi- 
tion, during  which  interval  the  accident  occurred, 
the  city  was  not  guilty  of  any  negligence  render- 
ing it  liable. 


COMMISSIONS  AS  ADVISORS  TO   MUNICIPALLY  OWNED 
PLANTS 

The  Michigan  statute  of  1919  provides  that  it 
shall  be  the  duty  of  the  Public  Utilities  Commis- 
sion "on  the  request  of  any  city  or  village  to  give 
advice  and  render  such  assistance  as  may  be  rea- 
sonable and  expedient  with  respect  to  the  opera- 
tion of  any  utility  owned  and  operated  by  such 
city  or  village."  Under  the  statute  the  commis- 
sion has  no  control  over  rates,  service,  or  oper- 
ation of  such  municipally  owned  utilities,  and  no 
power  to  compel  the  municipality  to  accept  its 
advice.  Discussing  an  application  for  advice  and 
assistance  by  the  village  of  Manchester  regard- 
ing the  operation  of  a  municipal  electric  ligR^ 
plant,  the  commission  holds  that  it  is  not  author- 
ized to  act  as  a  consulting  engineer  in  the  prep- 


aration of  plans,  specifications,  blueprints  or  work- 
ing details  for  buildings  or  machinery  for  any 
municipal  utility,  or  make  surveys,  estimates,  etc., 
of  its  physical  property,  or  act  in  an  advisory 
capacity  except  in  relation  to  the  operation  of 
plants  already  built  or  in  operation. 


'-J,'!?'.'-'^^    °^     MUNICIPALITIES     IN     OKLAHOMA     FOR 

POLLUTION  OF  STREAMS  BY  SEV^AGE— LIMITATION 

OF  DAMAGES   RECO^RRaBLE   BY   PROPERTY 

OWNER 

In  City  of  Cushing  v.  Luke,  Oklahoma  Supreme 
Court,  199  Pac.  579,  the  court  said:  "The  case 
at  bar  is  similar  to  several  other  cases  decided  by 
this  court,  holding  that  where  a  municipal  corpo- 
ration discharges  sewage  into  a  river  or  creek, 
polluting  the  water  of  the  stream,  causing  it  to 
become  foul  and  impregnated  with  noxious  and 
poisonous  substances,  rendering  it  unfit  for  do- 
mestic or  other  uses,  and  thereby  creating  and 
maintaining  a  nuisance  which  is  detrimental  to 
the  health,  comfort  and  repose  of  a  lower  riparian 
owner,  and  diminishes  the  value  of  his  land,  sucn 
municipal  corporation  is  liable  for  damages  aris- 
ing from  the  maintenance  of  such  nuisance." 

Following  are  a  few  of  the  cases  to  this  effect: 
Markwardt  v.  City  of  Guthrie,  18  Okla.  32;  Col- 
bert V.  City  of  Ardmore,  31  Okla.  537;  City  of 
Chickasha  v.  Looney,  36  Okla.  155  ;  City  of  Cush- 
ing V.  High,  175  Pac.  229.  In  the  latter  case  the 
court  held:  "In  this  jurisdiction  it  is  well  settled 
that,  where  the  injury  complained  of  is  suscept- 
ible of  remedy  or  abatement  by  the  expenditure 
of  money  or  labor,  the  owner  is  entitled  to  re- 
cover only  such  damage  as  has  accrued  on  ac- 
count of  the  impaired  or  lost  use  of  his  property 
up  to  the  time  of  the  suit." 


NO    DUTY   ON    VILLAGE   TO    RESTRAIN    CONSTRUCTION 
OF   SIDEWALK    IN    VIOLATION    OF  ORDINANCE 

In  an  action  by  resident  property  owners  to  en- 
join a  village  from  allowing  a  certain  sidewalk 
to  be  constructed  contrary  to  an  established  grade 
and  in  violation  of  an  ordinance  of  the  village 
governing  the  construction  of  sidewalks,  where 
there  was  no  evidence  to  show  that  the  village 
had  either  authorized  the  construction  of  sucli 
sidewalk  or  that  it  had  taken  any  part  in  such  con- 
struction, the  Nebraska  Supreme  Court  holds, 
Shanner  Bros.  v.  Village  of  Page,  184  N.  W.  131^ 
that  the  district  court's  action  in  discussing  tnc 
cause  at  the  close  of  the  plaintiff's  evidence  was 
proper.  The  court  said  that  "there  is  no  duty 
resting  upon  the  village  to  maintain  an  injunc- 
tion suit  against  the  parties  responsible  for  the 
improvement,  for  the  protection  of  aggrieved 
citizens  or  complaining  parties.  If  sidewalks  are 
being  constructed  by  private  parties  in  violation 
of  the  ordinances  of  said  village,  these  plaintiffs, 
if  they  have  a  right  of  action  at  all,'  can  maintain 
It  themselves  against  the  responsible  parties,  and 
are  in  no  position  to  maintain  an  injunction  suit 
against  the  village  to  restrain  it  from  'further 
permitting'  the  work  to  be  done." 
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trol  Work  in  the  Miami  Valley,"  by- 
Charles  H.  Paul,  chief  engineer  of  the 
Miami  Conservancy  District,  Dayton. 
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PUBLIC 
Annual 


;^     ,?VEE     and"  DRAINAGE 
CO^^TRACToi^-     AstSciATION        St. 


Dec  14— NEW  YORK  SECTION. 
AJMLRICAN  INSTITUTE  OF  ELJ3C- 
TUIC  VL  ENGINEERS.  Engineering 
Societies'   building.    New   Y'ork   City. 

Dec.  22-23— KANSAS  ENGlNEERINtJ 
SOCIETY'.  Annual  meeting.  Hutchin- 
son, Kan.     Secretary,  J.  M.  Averill,  To- 

'"'ufc.,^2"i3-KANSAS  ENGINEEUING 
SOCIETY.      Hutchinson.    Kmi.         

Jan.  4.14  _  CLEVELAND.  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,   Cleveland,    Ohio. 

Jan.  17-20  —  A.MERICAN  RO.VD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago.  111. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan, 
Ann    Arbor,    Mich. 

Apr.  27-30— BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28,  Cleveland, 
O.,:  Apr.  29,  MassUlon,  O.;  Apr.  30, 
Y'oungstown.  O. 

May  15-19  —  AMERICAN  WATER 
WORKS  ASSOCIATION.  Annual  con- 
vention.   Philadelphia.  Pa, 


Louis.  Mo.  „„,p.jj   RO.\r>  BUILD- 

^^^•''•aS^C^^TION-      Annual  Meeting 
fv«fomobUe°Club  of  An.erica,  New  York 

^'i?''  IK  ifi_OHIO      VALLEY       IM- 

P^^^VEMEN-T^^SOCIATION.     Evans- 

""Nov'^IS-ia-ATLANTIC    DEEP    WA- 

H    W.  Dodd    »ei  Broadway,  New  York 
<^''^-  it       <5T        LOUIS       SECTION, 

change  J-'^e.  INSTITUTE  OF 

.\Rr!IITi:CTS     AND    MARINE    l!.NGi 

^A'^ERIcVsOC?ETY  OF  MECHANl- 
C.xlT  ENGINEERS.     Chamber  of  Com- 

""^r^*'  n  Tnt  T'DO  SECTION,  AMER- 
IcTn^O^CTY  OF  MECHANICAL  EN- 
GINEERS Toledo  Commerce  Club.  Sec- 
a'f^y^Loring^;Veed.  AU.j,s^Chem.a.  CO 

V  M?^Rlc"!^  SOcVe?Y  OF  MECHANI- 
r\I  |-NGINE1:RS.  Joint  meeting  with 
^VorcJsteV  section.  A.  I.  E.  E.  Secretary 
H"r.y  M    Lntham,  Crompton  &  Knowles 

''"mIT^  Yl°-li'HICAGO  SECTION.  AMER- 
TC  V  V  <:OcfeTYOF^IECHANlCAL  EN- 
rflNEERS  Joint  meeting  with  Western 
Enirineering  Society.  <,  ^  p  ^  T  O  N 

AVr-RIC^VN  '^^^^ET^^ol  M^E^AaN^'i-- 
^•n'ov'72^™SeLPHIA   section, 

^V,'t-'N^\^EV°R"^.'=Vderp^ia^\Sie^:^^^- 

Niv  25-->r>LORADO  SF,CTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  M'-tropole  Hotel. 
Denver.  Serretnry,  William  Lester. 
Vnl'-nn   Iron  Works.  „„„,^», 

MOV.  28-29-K.\NSAS  CI' TY  SECTION, 
AMERtC.XN  SOCIETY  OF  MECI^ANI- 
CAL  FNGTNFERS.  Two-day  regional 
meptintr.  Secretary.  Louis  Bendlt,  bn 
Fi^nnce  {^'j^f^^j^joj^T^^^NA  IRRIGATION 
/ND  nUMNAGE  INSTITUTE.  Great 
F.-'iR    Mnnt.  ^^ 

Dec.  5-9— .\MERICAN  SOCIETY  OF 
MFrH\NICAL  ENGINEERS.  Annual 
convention.     New   York   City. 

Dec.  6-9— AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEI'RS.  14th  annual 
mootine:       Br^Itirnore.    TVTH  

Dec.  13— ENGINEERING  SOCIETY 
OF  BUFFALO.  IroquoLs  Hotel.  Buffalo. 
Secretary.  N.  L.  Nussbaumcr.  80  W. 
Genesee  street.  Buffalo. 


AMERICAN    ROAD    BUILDERS'   ASSO- 
CIATION 
The  annual  meeting  of  the  .-Vmerican 
Road  Builders'  Associ.ition  will  be  held 
at    the    Automobile    Club    of    .•\merica, 
New  York,  N  Y.,  on  Nov.  15.     In  the 
afternoon  the  officers  of  the  association 
will    render    their    reports    and    in    the 
evening    the     incoming     president    and 
other  officers  for  tlic  ensuing  year  will 
be    installed,    followed    by    speeches   by 
prominent   members  of  the  association. 
One  of  the  important   matters  to  be 
considered  at  the  annual  meeting  is  the 
coming     convention     and     good     roads 
show   of   the  association   to  be  held  at 
the  Coliseum  Chicago,   111.,  on  January 
16-20,  1922.     At  last  year's  good  roads 
show  there  were  over  140  exhibits  and 
from    present    indications    this    number 
will   be  greatly   increased   at   the   com- 
ing show.     The  ammmt  of  money  now 
being   expended   on   highway    construc- 
tion   is    now    greater    than    that    being 
spent  on  all   other   public   works   com- 
bined.    The   value   of    road    machinery 
now    being    manufactured    exceeds    the 
total    value    of    all    other    construction 
machinery  being  produced.     More  than 
one   billion   dollars   is   available   in   the 
United  States  for  road  construction. 

In  view  of  these  facts,  it  follows  that 
the  coming  convention  and  good  roads 
show  of  the  American  Road  Builders' 
-Association  will  be  the  event  of  the 
year  for  highway  officials,  engineers  and 
contractors,  automotive  engineers  and 
manufacturers,  and  persons  interested  in 
highway    transportation    and    highway 

finance. 

ASSOCIATPrj    FNGINEERING    SOCIE- 
TIES    OF    ST.    LOUIS 

At  the  meeting  of  the  .Associated  En- 
gineering Secieties  of  St.  Louis,  held  at 
the  Engineers'  Club.  Noverrber  2,  an 
address  was  delivered  on  "Meeting  the 
Transportation  Needs  of  a  Metropoli- 
tan Public  Under  a  Receivership  and 
Looking  Ahead,"  by  Col.  A.  T.  Per- 
kins, manager  for  the  Receiver  of  the 
United  Railways  Co.  of  St.  Louis. 


AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS 
A  joint  session  of  this  society  with 
the  Society  of  Naval  Architects  and 
Marine  Engineers  will  be  held  on  No- 
vember 17th  at  the  Engineering  Socie- 
ties Bldg.,  New  York  City.  The  sub- 
ject of  the  meeting  will  be  "Electric 
Auxiliaries  and  Electric  Propulsion  of 
Ships"  and  papers  will  be  presented  by 
E.  D.  Dickinson.  Marine  Dept.,  General 
Electric  Co.,  on  "Electric  Auxiliaries  on 
Merchant  ships,"  and  by  W.  E.  Th.-u, 
commercial  engineer,  Westinghouse 
Eectric  and  Mfg.  Co.,  on  "Electric  Pro- 
pulsion." There  will  also  be  an  address 
by  Alfred  N.  Goldsmith,  professor  of 
electrical  engineering,  College  of  the 
City  of  New  York,  on  "World  Com- 
munication. 

AMERICAN  SOriFTY  OF  MECHANI- 
CAL ENGINEERS 
The  annual  meeting  of  the  A.  .S.  M. 
E.  will  be  held  in  New  York  City,  De- 
cember 5-9.  There  will  be  Education 
and  Training,  Aeronutics,  Fuel,  Gas 
Power,  Machine  Shop,  Management 
Materials  Handling,  Power,  Railroad, 
Textile  and  General  Sessions.  The 
Keynote  Session  will  be  based  on  the 
report  of  the  Committee  on  Elimination 
of  Waste  in  Industry  of  the  American 
Engineering  Council. 


PERSONALS 


DETROIT   ENGINEERING  SOCIETY 

The  Detroit  Engineering  Society  met 
at  the  Detro't  Bo,Trd  of  Commerce  on 
November  4th.  The  feature  of  the 
meeting  was  an  address  on  "Flood  Con- 


Kline,  Virgil,  has  been  appointed  resi- 
dent engineer  for  the  Georgia  state  high- 
ways. 

Thompson.  John,  has  been  appointed 
clerk  of  the  Lynn,  Mass.,  water  depart- 
ment. 

Fitzgerald,  David  E.,  who  is  closing 
his  second  term  as  mayor  of  New 
Haven.,  was  re-elected  for  a  third  two- 
year  term. 

Guilfoyle,  Francis  P..  was  elected 
mayor  of  Waterbury,  Conn.,  and  Miss 
Dora  Eagan  was  elected  town  clerk. 

Calder,  J.  W.,  city  engineer  of  Swift 
Current,  Sask.,  has  been  dismissed  by 
city  ouncil,  as  was  the  chief  of  police. 
Negstad,  Henry,  has  been  appointed 
county  highway  superintendent  of 
Brookings  county,  Brookings.  S.  D. 

Gresham.  Joe,  county  engineer  of 
Coldwell  county,  Texas,  has  been  ap- 
pointed county  engineer  of  Travis  coun- 
ty, Texas. 

Clements,  Grover  E.,  of  Mount  Gil- 
ead,  Ohio,  has  been  appointed  chief  en- 
gineer of  the  State  Department  of  High- 
ways and  Public  Works  of  Ohio. 

McClelland,  George  A.,  formerly  ■'•'=- 
trict  eneineer  of  the  Texas  Hig.iway 
Commission,  has  been  appointed  county 
engineer  of  Harrison  county,  Texas. 

McConnell,  Howard  F.,  mayor  of 
Montclair,  N.  J.,  has  been  appointed  a 
member  of  the  State  Board  of  Conser- 
vation and  Development,  to  succeed 
William  E.  Tutfle.  Jr.,  who  resigned. 

Raub.  Edward  B..  was  chosen  presi- 
dent of  the  c-'tv  planning  commission  of 
Indianapolis;  Emerson  W.  ChaiUe  w-s 
elected  vice-president,  and  Louis  W. 
Brurk  secretary.  . 

Mills,  Hiram  Francis,  well-known 
hydraulic  engineer,  died  on  October  4th 
at  his  home  in  Hingham,  Mass.,  after 
a  long  illness. 
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New   Appliances 

Describing  New  Machinery.    Apparatus.  Materials  and  Methods  and  Recent  Interesting  Installaticns 


BUCYRUS  CLASS  72  TRENCH 
EXCAVATOR 

The  Bucyrus  Class-72  trench  excava- 
tor, descr.bed  in  bulletin  T-luOi;,  of  the 
Bucyrus  Co.,  has  been  designed  with  the 
great  strength,  simplicity  and  rugged- 
ness  of  a  steam  shovel,  so  as  to  execute 
the  most  difficult  work  with  the  great- 
est rapidity  and  a  minimum  cost  of 
maintenance.  The  machine  is  about  15 
feet  high,  10%  feet  wide,  and  33  feet 
long,  exclusive  of  the  ladder  and  weighs 
77,000  pounds.  It  is  mounted  on  cater- 
pillar tract.on  With  8  .x  12-inch  double 
engines  and  an  independent  double  con- 
veyor engine  has  a  road  speed  of  % 
n".ile  per  hour  and  can  dig  trenches  of 
72,  CO,  48,  36,  or  24-inch  width,  to  a 
depth  of  30  feet  at  a  speed  of  20  to 
27.')  Knear  feet  per  hour. 

The  gears,  bearings,  shafts,  engmes. 
hoiler,  etc.,  are  of  sttam  shovel  design, 
making  it  extra  strong  to  insure  maxi- 
mum service  and  prevent  breakdowns. 
The  open  scraper-type  buckets  are 
made  of  triple  annealed  special  alloy 
steel  and  can  be  easily  attached  and  de- 
tached from  the  chain  links.  Sprock- 
ets, chains  and  belts  have  been  entirely 
eliinii;aled    in    the    main    drive    that    is 


operated  from  the  engine  pinion  through 
two  steel  crank  discs. 

The  stand.ird  ladder  can  be  adjusted 
to  a  minimum  depth  of  12  feet  or  ex- 
tended to  a  digging  limit  of  about  20 
feet.  The  variable  conveyors  deposit 
spoil  in  any  position  up  to  20  feet 
away  from  the  machine.  The  digging 
speed  is  changed  without  stopping  the 
machine  and  all  of  the  control  levers 
are  within  easy  reach  of  the  operator 
who  has  full  view  of  the  machinery, 
conveyor  and  the  bottom  of  the  trench, 
as  well  of  the  road  ahead. 

One  of  these  machines  was  used  for 
the  heaviest  excavation  required  on  a 
$7.50,000  contract  for  laying  36  miles  of 
sewer  pipe  at  a  maximum  depth  of  22 
feet  in  the  city  of  Wichita  Falls,  Te.xas. 
The  material  was  mostly  red  clay  and 
qu'cksand  and  the  cost  of  excavating 
19,581  cubic  yards  was  $3,719  90.  The 
machine  excavated  a  trench  5  feet  wide 
and  21  feet  deep  at  the  rate  of  1  linear 
foot  per  minute. 


ROAD    BUILDING    EXHIBIT 

Among     the     exhibits     at     the     an- 


nual convention  of  the  American  So- 
ciety of  Municipal  Improvements,  held 
in  Baltimore,  October  25-28  was  an  at- 
tractive display  presented  by  Warren 
Bros.  Co.,  Boston,  showmg  sections  and 
satiiples  of  the  Warren. te  pavement, 
which  they  have  constructed  in  all  parts 
of  the  country  giv.ng  prominence  to  the 
work  on  the  great  Pacific  Co.ist 
scenic  highways.  In  their  boUh 
was  displayed  a  conspicuous  announce- 
ment "Colun  bia  River  Highway  2i>0 
miles  Warrenite  Bithulithic,  Partly 
Compressed  Stone  and  Partly  Dense 
Bituminous  Concrete  Base  of  which  72 
miles  Constructed  in  1915,  Balance  1916- 
1921  inclus.ve.  President  Hard.ng 
Pressed  Gold  Button  at  White  House, 
formally  opening  celebration  of  comple- 
tion of  Coluir.bia  River  Highway  and 
telegraph  following:  'Please  present  my 
felicitations  and  congratulations  to  all 
concerned  on  occasion  of  dedication  of 
the  Dallas-Astoria  Seaside  Hi-hway. 
The  whole  nation  Is  interested  with  you 
in  every  achievement  of  this  kind,  which 
-ontriimtes  its  facilities  for  itnproved 
communications.'  "  Portland, Ore.,  Oct.  9. 


TRENCH    EXCAVATOR    DEPOSITING    SlOll.    2 
FEET    FROM   TRENCH 


COMMENCEMENT      OF      EXCAVATION      WITH 
HEAVY  LADDER  AND  72-INCH  BUCKETS 
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New  Catalogs  of  Interest  to  City  and  County  Engineers, 
Superintendents  of  Water  Works,  Superintendents  of 
Streets,  Contractors  and  AH  Engaged  in  Public  Works 

If  you  want  any  of  these  Catalogs,  write  the  number  on  a  postal,  sign  your 
name  and  address  plainly,  and  mail  it  to  PUBLIC  WORKS,  243  W.  39th 
St.,  New  York.     The  Catalogs  will  be  sent  to  you  promptly  without  charge 

or  obligation. 


ST.     MARYS    SUPER-DIESEL     HEAVY 
DUTY  OIL  ENGINES 

209.  St.  Marys  Oil  Engine  Co.  St. 
Charles,  Mo.  Bulletin  No.  55,  describ- 
ing engines  of  20  to  60  h.  p.  that  use 
crude  oil  at  a  great  economy  over  gaso- 
lin.;  engines  and  eliminate  ignition  sys- 
tems, carburetor,  fuel  pump  and  torch. 
A  4-cycle  type  with  intake,  exhaust  and 
fuel  valve  operated  mechanically. 


ST.    MARYS   SUPER-DIESEL   4-CYCLE 
OIL   ENGINE 

2t0.  St.  Marys  Oil  Engine  Co.,  St. 
Charles,  Mo.  Bulletin  54,  describes  iM 
h.  p.  engine  without  ignition  system  or 
carburetoring  devices  that  will  start  and 
operate  on  kerosene,  solar  oils,  fuel  oil 
or  any  cheap  dist.Uate  liquid  at  an  esti- 
mated saving  of  $512  per  year  over  gas- 
oline burning  engines  of  the  same  power. 


POWER  DRAG  SCRAPERS 
211.  L.  P.  Green  Lumber  Exchange 
Bldg.,  Chicago,  111.  Leaflet  describmg 
bottorrless  type  steel  plate  scraper,  can 
be  used  under  water  and  for  excavating 
and  conveying  material,  and  is  built  in 
sizes  of  %-yard  to  5-yard. 


MAN  POWER  MULTIPLIED 
217.  The  Brown  Hoisting  Machinery 
Co.,  Cleveland,  Ohio,  booklet  2-21,  6V2  x 
11  inches,  12  pages,  illustrated,  diagrams 
and  Ueiaiis  i.nu  data  of  Brown  Hoist  No. 
2  locomotive  crane  showing  its  operation 
equipped  with  plain  or  magnetic  hoists, 
clamshell  or  dragline  buckets  and 
mounted  on  stationary  pedestals,  trucks 
or  creeper  traction,  performing  many 
different  kinds  of  work. 

NOVO  RELIABLE  POWER 
21S.  Novo  Engine  Co.,  Lansing,  Mich., 
catalog  921,  0x9  inches,  105  pages,  il- 
lustrated, stiff  covers.  Gives  deta.ls  and 
specifications  of  Novo  gas,  gasoline  and 
kerosene  engines  and  air  compressor, 
pumping,  hoisting  and  sawing  outfits. 
This  catalog  has  been  revised  and  in  ad- 
dition to  equipment  shown  in  former 
catalogs  gives  new  designs  of  pumps 
and  hoists  of  larger  capacity  and  illus- 
trates a  saw  rig  and  an  80-foot  com- 
pressor outfit,  the  latter  assembled  with 
fans  and  radiator  and  a  forced  circula- 
tion water  cooling  system. 


MACHINERY  AND  CASTINGS 

212.  Duncan  Mackenzie's  Sons  Co., 
Trenton.  N.  J.  6%  x  10  inch,  64-page, 
catalog,  foundry  and  general  machinery 
work  for  gray  iron,  acid  and  heat  re- 
sisting castings  and  special  machinery 
for  clay  working,  pottery,  electric  porce- 
lain, tile  making  and  all  kinds  of  mill 
machinery.        

STEAM   AND  POWER   PUMPING 
MACHINERY 

213.  Union  Steam  Pump  Co.,  Battle 
Creek,  Mich.  Adjustable  folder,  con- 
tainin<»  many  6  x  9-inch  bulletins  from 
No.  18  to  No.  70,  illustrating  and  de- 
scribing the  large  number  of  plunger 
pumps,  centrifu2fal  pumps,  belt  driven 
purrps,  compound  pumps,  duplex  pumps, 
vacuum  pumps,  hydraulic  pumps,  boiler 
feed  pumps,  turbine  pumps  and  many 
special  kinds  of  pumps,  also  air  com- 
pressors, receivers  and  condensers. 


CAPSTANS 

214.  S.  Flory  Mfg.  Co.,  Bangor.  Pa. 
Catalog  33,  6x8%  inches,  describing 
hand,  steam  and  electric  winches  and 
gypsies. 


CONE  FRICTION   HOISTS 

215.  S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
Leaflet  illustrating  Cone  Friction  Drums 
and  electric  hoists,  designed  for  severe 
service.    In  sizes  of  7%  to  75  h.  p. 


AIR   AND  GAS  COMPRESSORS 

219.  Nordberg  Mfg.  Co.,  Milwaukee, 
catalog,  10x8  V4  inches,  120  pages,  illus- 
trated, heavy  paper,  stiff  embossed 
covers.  Contains  much  information 
about  design,  operation  and  efficiency ; 
describes  new  features  and  radical  de- 
partures from  old  practise  with  special 
attention  to  economic  compression  of 
air  in  two  or  more  stages. 


NORDBERG-TODD    UNIFLOV,/ 
ENGINES 

220.  Nordberg  Mfg.  Co.,  Milwaukee, 
bulletin  30.  10x8  inches,  24  pages,  illus- 
trated. Discussion  and  description  of 
engines  su. table  for  driving  generators 
for  light  and  power  plants  that  can  be 
operated  with  any  available  steam  pres- 
sure, super-pressure,  back  pres  urc  and 
vacuum.  Equipped  with  simple  one- 
piece  valves  that  are  tight  without  elas- 
tic or  moveable  seats  or  rings. 


COLUMBIA  TRUCKS 
216.  Colurrbia  Motor  Truck  &  Trailer 
Co.,  Pontiac,  Mich.    Bulletin,  describing 
new  2  %  -ton  Columbia  trucks. 


CORLISS    ENGINES 

221.  Nordberg  Mfg.  Co.,  Milwaukee, 
bulletin  22,  8%xll  inches,  36  pages,  il- 
lustrated. Describes  special  features  of 
engines  from  50  h.  p.  up  that  are  eco- 
nomical of  fuel,  and  discusses  the  long 
range,  high  speed  and  heavy  duty  valve 
gears,  governors,  bearings  and  some 
other  special  details. 

THE   SANITATION   OF  CITIES 

222.  The  Sanitation  Corp.,  New  York 
City,  6x9%  inches,  120  pages,  illus- 
trated, heavy  coated  paper  and  embossed 
covers.  A  discussion  by  Wm.  L.  D'Olier 
and  Staff,  covering  city  plans  and  sani- 
tary facilities,  water  supply  and  re- 
moval of  sewage,  purification  of  water 
supply,  the  sewerage  system  and  various 


treatments,  biological,  mechanical,  a  de- 
velopment of  comnierial  waterway  is, 
as  a  sanitary  measure  and  high  pres- 
sure   fire   service. 

The  text  is  interesting,  clear  and  free 
from  technicalities.  Numerous  half- 
tone illustrations,  mostly  of  sewage 
treatment  plants  in  American  and  for- 
eign cities  are  given,  and  the  book  is  a 
very  attractive  example  of  high  class 
publication. 

O.     K.    HOISTING    MACHINERY 

223.  O.  K.  Clutch.  &  Machinery  Co., 
Columbia,  Pa.,  Catalog  19,  8  x  11  inches, 
24  pages,  illustrated,  describing  simple, 
efficient  and  durable  hoisting  engines, 
operated  by  gasoline,  oil  or  by  electric 
power. 

SCHENK  TIMBER  CLAMPS 

224.  Concrete  Devices  Corp.,  135  W. 
3rd  St.,  New  York,  leaflet,  describing 
steel  clamps  for  securing  shoring  and 
.■^cafltolding  timbers  without  bolts. 

THE   NORTHERN    ROTARY   PUMP 

225.  Northern    Fire    Apparatus    Co., 
Minneapolis.    Leaflet  listing  certain  type 
of  pumps,  capacities  of  50  to  1,000  gal- 
lons per  minute  and  pressures  of  50  to 
700  pounds. 

DAYTON. DOWD     FIRE    PUMPS 

226.  Dayton-Dowd  Co.,  Quincy.  111., 
bulletin  246,  ll%xl0'4  inches,  16  pages, 
describes  Dayton-Dowd  underwriters 
centrifugal  fire  pumps  approved  by  the 
Associated  Factory  Mutual  fire  In- 
surance Companies  and  by  a  National 
Board  of  Fire  Underwriters.  Illus- 
trated by  diagrams  and  drawings  of 
the  pumps  and  by  half-tones  of  them 
and  of  installations  of  large  units  in 
different  cities.  The  pumps  are  auto- 
matically balanced,  and  have  discharge 
and  suction  openings  on  the  same  sides. 

HOISTING  MACHINERY 

227.  Street  Bros.  Machine  Works, 
Chattanooga,  Tenn.,  catalog  24,  8  x  11 
inches,  06  pages,  heavy  calendared  paper. 
Illustrates  and  describes  steam,  gaso- 
line, and  electric  hoisting  engines;  ship 
auxiliaries,  including  windlasses,  cargo 
hoists,  steering  gears,  capstans  and  the 
like;  together  with  guy,  derricks,  stiff 
leg  derricks  and  elevated  traveling  der- 
ricks. 

REPUBLIC  TRUCKS  FOR  MUNICIPAL 
DUTY 

228.  Republic  Motor  Truck  Company, 
Alma,  Mich.,  catalog  8%xll  inches,  24 
pages  calendered  paper  and  heavy  co .  - 
ers.  Catalog  and  specifications  of  1, 
1%,  3%  and  3% -ton  trucks  with  draw- 
ings of  general  plans  and  elevations, 
decsriptions  and  details  of  special  fea- 
tures and  numerous  half-tones  of 
trucks  furnished  to  different  municipali- 
ties. Small  accompanying  leaflets  show 
details  nf  horizontal  hydraulic  dump- 
in"  units  and  Wood-Detroit  dumping 
units. 
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Pennsylvania  Highway  Department 


Developing  a  state  highway  system  romprising  more  than  10,000  miles  of  the 
100,000  in  a  state  of  80,000  square  miles.  Adapting  each  road  to  its  traffic. 
General  rather  than  local  interest  rule  in  the  Primary  System ;  $50,000,000  are 
available  for  the  present  administration.    Six  hundred  miles  of  new  pavement 

the  1921  quota. 


The  state  of  Pennsylvania,  with  dimensions 
of  400  miles  east  and  west  and  200  miles  north 
and  south,  has  a  total  of  100,000  miles  of  high- 
ways, serving  a  population  of  about  10,000,000. 
The  diversified  typography  of  the  state  includes 
all  kinds  and  conditions  of  surface  with  a  large 
proportion  of  mountainous  area  under  climatic 
conditions  involving  heavy  rain  and  snow  falls 
and  severe  cold  in  many  parts  of  the  state.  This 
makes  the  highway  conditions  exceptionally  se- 
vere, with  sections  in  the  northern  part  of  the 
state  in  which  concrete  construction  can  be  car- 
ried on  for  but  a  limited  period  on  account  of 
frosts. 

As  the  interests  of  the  state  are  mining,  man- 
ufacturing, agriculture,  and  commerce,  there  is 
a  great  diversity  of  transportation  requirements, 
including  heavy  freighting  as  well  as  the  ordinary 
pleasure  traffic  and  increasing  exploitation  of 
scenic  routes  through  the  state,  which  require 
a  great  amount  of  high-class  highways,  provid- 
ing both  for  continuous  traffic  for  their  heavy 
loads  and  for  high  speeds,  sometimes  combined 
as  well  as  at  different  times  and  in  different  lo- 
calities. 

Up  to  1911  the  highways  throughout  the  state 
were  entirely  under  the  local  control  of  counties, 
cities,  and  townships,  the  revenues  originating  by 
local  taxation,  but  no  system  of  main  and  con- 
necting roads  were  then  existent. 

CREATION  OF  STATE  HIGHWAY  SYSTEM 

In  1911  a  state  highway  system  was  adopted 
by  the  legislature,  embracing  8,800  miles,  and 
at  that  time  provision  was  made  for  the  appoint- 
ment of  a  highway  commission  and  general  or- 
ganization. This  highway  system  as  legalized  by 
the  legislature  was  the  result  of  a  very  compre- 
hensive study  by  the  commissioners  and  was  in- 
tended to  provide  a  system  of  short,  improved 
connections  between  county  seats  and  centers  of 


populations ;  thus  serving  the  man)-  important 
agricultural  and  manufacturing  centers.  Addi- 
tional lengths  were  provided  where  necessary  to 
complete  interstate,  cross  state,  and  through 
trunk  lines,  which  substantially  provide  six  north 
and  south  routes  and  six  east  and  west  thorougli- 
fares  with  numerous  radial  lines  connecting  in- 
termediate points.  This  system  has  since  been 
modified  occasionally  by  successive  extensions, 
duly  approved  by  the  legislature,  and  until  the 
system  now  comprises  10,200  miles. 

PRINCIPLES    OF    FINANCING 

The  carrying  out  of  this  plan  would  ultimately 
involve  the  expenditure  of  very  many  millions  of 
dollars.  More  than  seventy  millions  have  already 
been  made  available,  derived  from  legislative  ap- 
propriations, from  current  revenues,  trom  the 
proceeds  of  a  fifty-million  dollar  bond  issue,  and 
from  Federal  Aid,  which  has  thus  far  amounted 
to  thirteen  millions  of  dollars. 

It  was  recognized  as  fundamental  that  the  pro- 
ceeds of  borrowed  funds  should  be  applied  only 
to  durable  construction  that  will  exist  at  the  time 
of  retirement  of  the  bonds.  It  was,  therefore, 
determined  to  restrict  the  application  of  the  pro- 
ceeds of  bond  issues  entirely  to  types  meeting 
these  requirements,  thus  eliminating  many  tem- 
porary forms  of  construction  that  may  be  suit- 
able for  special  cases  or  purposes  and  which  are 
properly  provided  for  by  current  funds.  To  is- 
sue a  30-year  bond  and  construct  a  type  of  road 
that  experience  has  shown  will  disappear  in  five 
years  leads,  in  the  opinion  of  the  department,  to 
bankruptcy.  It  is  the  belief  of  the  department 
that  the  people  of  Pennsylvania  have  a  right  to 
enjoy  their  highways  while  they  are  paying  for 
them  and  that  their  cost  may  be  distributed  over 
a  generation. 

Governor  Sproul,  inaugurated  in  1919,  is  a  man 
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of  wide  business  experience,  and  had  taken  a  tre- 
mendous interest  in  the  road  system  of  Pennsyl- 
vania, authorized  by  the  bill  bearing  his  name. 
Believing  that  the  improvement  of  the  highway 
system  is  a  business  proposition,  he  appointed  as 
commissioner,  Lewis  S.  Sadler,  who  is  not  an 
engineer  but  whose  executive  capacity  had  been 
demonstrated  in  connection  with  the  organization 
and  functioning  of  the  Pennsylvania  Council  of 
National  Defence,  and  who  was  especially  ex- 
perienced  in   large   scale   financial   business. 

The  first  problem  confronting  the  department 
was  the  method  of  apportioning  the  fifty-million 
dollar  bond  issue.  There  are  in  Pennsylvania  07 
counties  of  varying  size,  population  and  assessed 
valuation,  and  naturally  the  counties  that  con- 
tributed most  to  the  payment  of  the  bond  issue 
demanded  the  greatest  mileage  of  improved  roads. 

After  careful  reflection  the  administration  con- 
cluded to  ignore  all  county  lines  and  plan  its  work 
on  a  great  trunk  line  system  connecting  centers 
of  population,  called  the  "Primary  System,"  the 
whole  cost  of  which  would  be  borne  by  the  state. 
This  system  comprises  about  4,000  miles  out  of 
the  total  system  of  10,260  miles.  The  department 
hopes  under  favorable  conditions  to  complete  ap- 
proximately 2,000  miles  by  January  1,  1923,  the 
end  of  the  present  administration. 

GENERAL,  BENEFIT  POLICY  .A.PPROVED  BY  LOCAL 
INTERESTS 

In  Pennsylvania,  prior  to  1919,  as  perhaps  in 
most  states  with  limited  appropriations,  it  was  ut- 
terly impossible  for  the  department  to  meet  even 
the  small  demands  of  the  public  for  improve- 
ments, and  naturally  political  influence  was 
brought  to  bear  upon  the  commissioner  to  ad- 
vance this  or  that  project.  By  1921  such  feeling 
throughout  the  state  had  to  be  corrected.  Em- 
powered by  the  legislature,  the  department  was 
determined  to  construct  the  Primary  System  ^yith 
a  view  solely  to  completing  the  plans  and  ultiliz- 
ing  the  facilities  for  labor  and  materials  offered 
in  the  particular  sections  of  the  state,  rather  than 
to  meet  the  demands  and  influence  of  any  par- 
ticular community. 

To  that  end,  county  commissioners  and  dele- 
gations of  prominent  and  interested  people  from 
all  sections  of  the  state  were  invited  to  come  to 
the  office  of  the  department  at  Harrisburg  for 
the  fullest  discussion  of  their  local  problems  and 
to  learn  the  policy  of  the  department.  From 
January  to  June,  1919,  36,000  persons  visited  the 
department  and  were  interviewed  by  the  com- 
missioner and  impressed  with  the  importance  o" 
operating  along  a  definite  plan,  the  first  of  which 
was  the  construction  of  the  primary  system  at 
the  sole  cost  of  the  state,  and  the  second  part  of 
which  was  to  develop  a  secondary  system  lead- 
ing into  the  primary  system,  and  composed  of 
highways  important  locally  but  not  to  people  of 
the  state  at  large,  the  cost  of  which  is  to  be  borne 
by  the  local  authorities.  By  this  method  of  ap- 
proach complete  co-operation  of  the  citizens  of 
the  state  has  been  obtained.  The  various  coun- 
ties and  townships  have  been  bonded  in  consid- 
erable amounts  to  carry  out  this  idea  for  secon- 
dary roads. 


TYPES    AND    DIMENSIONS    OF    PAVEMENTS 

The  legislature  gave  the  commissioner  of  high- 
ways the  greatest  freedom  in  selection  of  types 
of  construction  or  sections  to  be  constructed  or 
sequence  of  operations.  In  making  such  decision 
the  department,  after  an  improvement  has  been 
authorized,  makes  a  careful  survey  of  the  travel 
that  the  improvement  is  likely  to  bear.  If  there 
is  promise  of  heavy  truck  travel,  it  is  a  rule  that 
concrete  shall  enter  in  some  form  into  the  con- 
struction ;  if  a  road  is  to  be  subjected  only  to  pas- 
senger traffic  and  that  of  small  volume,  a  bitumi- 
nous bound  macadam  road  will  be  considered ; 
but  it  is  taken  for  granted  that  in  the  Primary 
System  the  entire  mileage  will  be  subjected  to 
such  traffic  as  requires  the  most  durable  type. 

The  width  of  18  feet  has  been  fixed  as  the  mini- 
mum on  the  Primary  System,  with  a  berm  of  3 
feet  on  either  side  and  2  feet  on  either  side  for 
gutters.  This  width  of  pavement  permits  the 
easy  and  safe  passage  of  two  motor  trucks  of  the 
maximum  width  permitted  by  law,  i.  e.,  90  inches, 
without  the  necessity  of  trave'ing  on  the  berms. 

A  road  had  been  constructed  of  one-course  re- 
inforced concrete  between  Easton  and  Allentown, 
a  distance  of  ten  miles,  commenced  in  1916  and 
completed  early  in  1917.  This  road  had  been  sub- 
jected to  exceedingly  heavy  traffic  during  the  pe- 
riod of  the  war  and  most  careful  tests  of  the  1,080 
slabs  composing  it  were  made  in  order  to  come  to 
some  safe  conclusion  as  to  its  durability.  Three 
hundred  and  eighty  cores  were  taken  from  this 
road  bv  shot  drills,  and  the  specimens  were  found 
practically  perfect,  their  surfaces  showing  almost 
no  depreciation.  It  w-as  concluded  to  adopt  this 
type  with  some  modification,  one  of  the  most  im- 
portant of  which  was  to  increase  the  weight  of  the 
reinforcing  material  and  place  it  within  2  inches 
of  the  lop. 

WIDENING  EXISTING  RO.VDS 

Traffic  has  developed  to  such  an  extent  in  Penn- 
sylvania that  it  is  apparent  that  the  present  width 
of  most  of  the  highways  leading  into  the  metro- 
politan centers  is  insufficient.  Last  year,  in  this 
state,  the  passenger  cars  made  five  billion  car- 
miles  and  there  are.  to-day  more  than  700,000 
licensed  motor  vehicle  registrations  as  compared 
with  about  10,000  in  1911.  Consequently,  the 
legislature  of  1921  authorized  the  widening  of  the 
right-of-way  for  state  highways  up  to  120  feet 
where  necessary. 

The  PLngineering  Division  is  now  making  a 
study  of  the  roads  leading  out  of  Philadelphia. 
It  is  thought  that  it  will  be  necessary  to  even- 
tually widen  the  Lincoln  Highway  to  80  feet  and 
to  construct  a  pavement  52  feet  wide  providing 
for  six-line  truck  traffic  for  a  distance  of  at  least 
20  miles  outside  of  Philadelphia.  It  is  not  pro- 
posed that  this  extension  of  width  shall  be  physi- 
cally accomplished  at  once,  but  plans  will  be  filed 
which  serve  as  notice  to  property  owners,  so  that 
construction  beyond  the  limits  defined  will  be 
made  at  the  risk  of  the  property  owners  ;  by  which 
method  it  is  expected  that  millions  of  dollars  will 
be  saved  at  the  future  time  when  the  physical 
widening  shall  be  required  for  the  convenience  of 
the  traveling  public. 
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CONTRACTORS    AND    EMPLOYEES    TREATED    SOLELY 
ON  THEIR  MERITS 

From  the  commencement  of  extensive  construc- 
tion, the  department  was  naturally  besieged  by 
would-be  contractors,  endeavoring  to  secure  con- 
tracts by  political  influence ;  but  the  commis- 
sioner has  steadfastly  conducted  the  work  on 
strictly  business  principles  of  merit  and  compe- 
tition, eliminating  all  influence  and  favoritism. 
He  also  has  assumed  supreme  authority  for  hir- 
ing and  firing  employees  of  the  department, 
whose  work  is  judged  solely  by  its  results;  merit 
and  efficiency  being  recognized  by  advancement, 
and  deficiency  by  demotion  and  dismissal.  This 
applies  to  both  construction  and  clerical  forces 
and  has  naturally  operated  to  the  improvement  of 
the  morale,  and  to  the  selection  and  promotion  of 
the  most  capable  assistants. 

POST-AVAR   FUNDS   AND  CONSTRUCTION 

After  the  authorization  of  the  state  highway 
system,  some  construction  work  was  commenced 
but  on  a  comparatively  limited  scale  so  that,  ow- 
ing to  the  war  conditions,  up  to  1919,  only  180 
miles  of  road  had  been  constructed  in  which  con- 
crete was  used  for  foundation  or  surface,  although 
considerable  work  had  been  done  in  the  construc- 
tion of  macadam  surface  of  various  types,  all  of 
which  were  built  and  maintained  by  the  state  de- 
partment. 

Bids  were  asked  during  1919  for  a  large  mile- 
age ;  of  which  680  miles  were  put  under  contract 
during  the  fall  of  1919.  Like  other  states,  Penn- 
sylvania then  met  conditions  of  shortages  of  labor 
and  difficulties  of  transportation,  and  experienced 
an  especially  wet  season,  which  retarded  very  ma- 
teriall}'  its  progress,  but  at  the  end  of  1919,  255 


miles  of  this  modern  type  pavement  had  been 
completed. 

The  1920  construction  conditions  were  still 
more  aggravating,  caused  by  embargo  orders  of 
the  Interstate  Commerce  Commission,  forbidding 
the  use  of  box  cars  and  open-top  cars  for  road 
purposes,  and  up  to  the  last  week  of  June,  1920, 
but  5  miles  of  surfacing  was  placed.  In  view  of 
these  discouraging  conditions  most  states  in  the 
Union  stopped  all  highway  construction  for  the 
year.  Pennsylvania,  however,  found  itself  with 
a  thousand  miles  of  its  main  arterial  roads  torn 
up,  to  the  great  inconvenience  of  the  traveling 
public,  and  concluded  to  force  its  construction 
program  at  all  hazards.  With  the  aid  of  its  Pub- 
lic Service  Commission,  it  procured  orders  for 
1,044  box  cars  per  week  for  cement  and  4,000 
open-top  cars  for  sand,  gravel  and  stone,  and  by 
the  end  of  the  season  had  completed  413  miles 
of  pavement. 

In  1921,  the  construction  season  opened  early 
and  under  favorable  circumstances,  and  on  the 
15th  of  October  there  had  been  completed  during 
the  season  GOO  miles  of  modern  type  paving  with 
the  expectation  that  an  additional  fifty  miles  will 
be  completed  before  the  end  of  the  season. 

A  very  interesting  feature  in  the  offices  of  the 
commission  is  the  graphic  presentation  of  the 
road  system  on  a  large-scale  wall  map  approxi- 
mately 8  feet  by  12  feet,  on  which  the  entire  sys- 
tem of  state  highways  is  shown  and  lines  of  col- 
ored pins  indicate  the  roads  assigned  for  the  im- 
provement during  the  four  years  of  the  adminis- 
tration, with  distinctive  pins  for  each  year's 
quota,  for  finished  work,  roads  under  construc- 
tion and  for  detours,  thus  showing  at  a  glance 
the  detail  condition  of  the  entire  system. 


Old  Wooden  Highway  Bridges 


Seldom  properly  designed,  built  or  maintained,  intended  for  lighter  loads 
than  present  practice,  generally  old  and  in  dubious  condition.  Most  of  them 
invitations  to  accidents.     Seldom  advisable   for   greater   than    15-foot   spans. 


The  short  span  wooden  bridges  that  are  still  to 
be  found  in  almost  all  rural  districts  and  in  some 
suburban  and  even  urban  localities,  may  be  pic- 
turesque and  quaint,  they  may  add  some  artistic 
touch  to  the  landscape  and  they  may  even  carry 
traffic,  with  limitations,  but  99  per  cent  of  them 
should  be  shot  at  sunrise,  and  the  remainder 
should  be  held  guilty  of  being  unsafe  or  unsuit- 
able until  proven  innocent,  with  the  exception  of 
a  negligible  proportion  that  may  be  found  in 
mountainous  and  heavily  wooded  regions  where 
timber  is  large  and  abundant  and  traffic  is  very 
light. 

The  indictments  against  ordinary  wooden  high- 
way bridges  contains  many  serious  counts ;  they 
are  seldom  properly  designed  and  proportioned. 

They  are  seldom  well  built  of  first-class  ma- 
terials. 

They  are  seldom  properly  inspected  and  main- 
tained. 


They  are  almost  invariably  intended,  so  far 
as  any  acceptable  designs  go,  for  very  much 
lighteu  loads  than  the  maximum  likely  to  be  im- 
posed. 

Most  of  them  are  of  dubious  character  on  ac- 
count of  their  age  and  infirmities,  since  for  years 
the  tendency  has  been  to  make  all  new  bridges 
and  replace  old  ones  with  steel  or  concrete. 

Less  than  three  years  ago  the  state  highway 
department  of  Pennsylvania  announced  that  "all 
bridges  on  the  state's  primary  system,  for  which 
the  state  is  responsible,  are  to  be  rebuilt." 

As  this  broad  statement  included  not  only 
wooden,  but  iron,  steel,  concrete  and  stone  bridges 
the  replacement  obviously  could  not  be  imme- 
diately carried  out,  and  on  the  little  traveled 
roads,  although  they  may  not  be  of  the  primary 
state  system,  there  are  doubtless  many  bridges 
still  in  service  in  Pennsylvania,  and  in  most  other 
states,  that  correspond  to  the  group  of  old  set- 
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QUEEX    POST    TRUSS    rOORI.Y    FRAMED    AXD    ON 
DILAPIDATED    ABUTMENTS 

tiers  illustrated  by  the  accompanying  pictures, 
selected  from  the  files  of  the  Pennsylvania  State 
Department  of  Highways,  merely  to  illustrate 
the  general  character  and  appearance'  of  many 
old  hit-or-miss  structures  still  in  service  and,  in 
Pennsylvania  at  least,  being  replaced  as  fast  as 
may  be  with  real  bridges  of  girder  or  arch  type, 
whose  appearance,  as  in  the  single  example  here- 
with, especially  when  contrasted  with  such  wood- 
en bridges  that  have  managed  to  get  by  for  a 
long  time,  inspires  confidence  in  the  strength, 
stability  and  durability  of  concrete  structures. 

A  concrete  bridge,  built  .with  anything  like 
proper  design  and  supervision  will,  to  be  sure, 
cost  much  more  than  a  makeshift  wooden  bridge, 
but  in  the  end  will  be  far  more  economical  on 
account  of  the  practically  unlimited  life,  lack  of 
maintenance  expenses,  capacity  for  any  possible 
loading,  and  the  assurances  that  it  gives  against 
losses  by  flood  or  fire  or  damages  to  itself  or 
traffic. 

Although  the  old  wooden  bridges  illustrated  in- 
dicate effort  to  make  the  simplest  possible  type 
of  truss  construction,  namely  the  king-post  or 
queen-post  truss,  they  show,  except  in  the  case 
of  the  covered  bridge,  where  the  details  are  hid- 
den but  suggestively  better,  a  most  lamentable 
lack  of  any  idea  of  adequate  proportioning,  de- 
tailing or  workmanship  so  that  the  pretence  of 
trussing  probably  adds  the  lowest  minimum  to 
the  strength  of  the  horizontal  members  as  girders 
and  may  indeed  diminish  it. 

The  dilapidated  substructures  have  their  coun- 
terparts all  over  the  country,  and  are  an  invitation 
for  a  wash-out  in  the  first  heavy  freshet  or  de- 
struction bv  running  ice.     If  these  perils  are  es- 


caped there  is  always  more  than  possibility  that 
the  decay  visible  or  concealed  or  weather-checks, 
or  both,  are  progressively  reducing  the  original 
strength  of  the  bridge  so  that  some  day  it  will 
suddenl}-  fail  under  loads  that  it  has  heretofore 
carried. 

It  is  by  no  means  impossible  to  build  an  ex- 
cellent wooden  short  span  bridge,  but  the  moment 
it  exceeds  a  15-foot  span  its  design,  construction 
and  maintenance  should  be  in  the  engineering  de- 
partment and  in  most  cases  such  a  bridge  should 
nowadays  be  built  only  for  emergency,  for  very 
li?ht  traffic  where  conditions  are  such  that  there 
is  not  danger  of  their  use  by  automobiles,  trucks 
or  road  machinery,  or  for  temporary  service  such 
as  that  of  a  short  period  by-pass  or  detour. 


Essentials    of   Wooden 
Highway   Spans 


Restricted  selection  of  type  and  dimensions. 

Correct  design.     First-class  materials  and 

workmanship.        Proper     inspection     and 

maintenance.     Restriction  of  traffic. 


CONCRETE  GIRDER  SPAN  WITH  HE.A.VY  MASONRY 
ABUTMENTS   AND  ■\\^NG   WALLS 


In  general  the  use  of  wooden  highway  bridges 
should  be  entirely  prohibited  in  cities  and  large 
towns  and  should  be  permitted  only  for  temporary 
service  or  for  very  short  spans  and  light  selected 
traffic,  or  for  emergency  or  for  very  remote  or 
mountainous  districts  in  other  places. 

Steel  and  concrete  bridges  can  be  made  far 
stronger,  more  reliable  and  more  durable,  arc, 
when  well  built,  less  subject  to  injury  and  dete- 
rioration, are  likely  to  be  better  built  and  de- 
signed and  are  less  likely  to  fail  from  overload. 

The  use  of  wooden  bridges  is  a  standing  temp- 
tation to  every  carpenter,  wood  butcher  and  con- 
struction foreman  or  town  commissioner  to  be  his 
own  engineer  and  mechanic,  to  work  without 
proper  supervision,  to  build  in  ignorance  or  re- 
gardless of  present  essentials  and  future  require- 
ments, and  is  likely  to  be  responsible  for  hasty 
construction,  inadequate  strength  and  the  use  of 
poor  materials  badly  fabricated. 

Generally  these  bridges  are  most  permissible 
for  very  short  spans  over  small  brooks,  for  re- 
placing culverts  or  over  swamps  or  narrow  val- 
leys where  they  are  supported  on  pile  bents  up  to 
a  maximum  of  16  feet  apart.  In  such  cases  they 
may  be  made  of  heavy  timber,  forming  simple  fu'l 
length  girders,  used  in  pairs  and  multiples  of 
pair  laid  close  enough  together  to  carry  any 
load  that  can  possibly  be  permitted  to  be  imposecl. 
Ordinarily  the  length  of  spans  would  be  limited 
by  the  available  length  of  large  sawed  timber  to 
make  the  tension  member  of  the  truss,  preferrable 
of  the  king-post  or  queen-post  type,  which  will 
usually  suffice  for  the  unspliced  chords. 

For  longer  spans  no  safer  or  more  durable 
wooden  construction  has  been  devised  than  the 
old-fashioned  Towne  lattice  girder,  put  together 
with  wooden  pins  and  protected  by  a  shingled 


November  10,  1021 


PUBLIC    WORKS 


393 


roof.  Manv  of  these  have  been  replaced  by  light 
steel  trusses  that  were  neither  as  strong,  as  rigid, 
as  durable  or  as  economical  as  the  old  wooden 
spans.  The  ordinary  limit  of  length  for  this  type 
was  about  100  feet'and  the  principal  difficulties 
encountered  were  in  securing  proper  camber,  lat- 
eral bracing  and  adjustments.  Still  longer  spans 
have  beeti  successfully  built  with  combination 
Howe  trusses,  but  these  may  be  objectionable  be- 
cause of  the  comparatively  large  amount  of  steel 
and  cast  iron  required  for  tension  members  and 
details.  At  the  present  time  their  use  will  be  sel- 
dom justified,  except  in  very  heavily  timbered  or 
mountainous  localities. 

For  ordinary  spans  up  to  20  or  30  feet,  king  and 
queen-post  trusses  are  simple,  efficient  and  are 
easily  constructed  from  moderate  size  timber 
with  single  piece  lengths  for  bottom  chords  and 
screw  end  rods  for  vertical  tension  members.  Care 
should,  of  course,  be  taken  to  have  the  inclined 
and  horizontal  members  of  the  truss  properly  pro- 
portioned for  their  respective  stresses,  the  ends 
should  be  carefully  seated  to  full  bearing,  with 
hard  wood  blocks  or  castings  to  receive  the  nuts 
and  washers  of  the  vertical  rods. 

At  panel  points  and  sometimes  at  intermediate 
points  the  floor  beams  should  be  rigidly  secured 
to  the  lower  chords  and  project  beyond  them  to 
receive  the  ends  of  sturdy,  well-fitted  inclined 
struts,  bracing  the  trusses  in  vertical  planes. 

The  ends  of  the  trusses  should  have  ample  bear- 
ings, carefully  adjusted  on  smooth  horizontal 
stone  or  concrete  surfaces,  or  on  heavy  timber 
sills,  and  in  either  case  they  should  be  well  ex- 
posed to  light  and  air  and  thoroughly  drained. 


KING   POST    TRUSS   WITH    SLENDER   TOP   CHORDS 

The  floor  should  consist  of  heavy  hardwood 
planks  carried  on  transverse  floor  beams  or  for 
very  narrow  roadways,  may  be  supported  directly 
on  the  lower  chords  of  the  trusses  when  the  latter 
are  especially  proportioned  to  carry  both  bending 
and  compressive  strain.  The  floor  planks  and 
beams  should  never  be  proportioned  by  guess,  but 
the  sizes  and  spacing  should  be  accurately  deter- 
mined by  selection  from  tables  of  strength  that 
are  found  in  all  engineering  handbooks.  The 
floor  planks  should  be  securely  spiked  in  place  and 
economy  and. durability  may  often  be  promoted 
by  making  the  floor  in  two  layers  so  that  the  up- 
per course  may  be  worn  very  thin  before  renewal 
without  impairing  the  strength  of  the  lower 
course  whose  life  can  thus  be  greatly  prolonged 
and  the  cost  of  renewal  be  decreased.  In  this  case 
the  lower  course  should  be  laid  with  clearance 


KING   POST    TRUSS   WITH    POOR   DETAILS 

between  the  boards  for  ventilation  and  drainage 
and  the  upper  course  may  be  laid  diagonally,  giv- 
ing great  additional  lateral  stiffness  to  the  bridge. 

It  should  be  kept  in  mind  that  the  floor  is  the 
weakest  part  of  the  bridge  and  must  be  propor- 
tioned for  the  heaviest  possible  concentration^  of 
live  load  at  all  points,  and  for  maximum  loading 
throughout. 

Care  should  be  taken  to  have  the  road  grade  de- 
scending, if  possible,  from  both  ends  of  the  bridge 
to  avoid  excessive  impact  of  sudden  loads;  the 
bridge  should  be  transverse  to  line  of  the  street 
if  possible;  should  be  well  protected  by  substan- 
tial handrails,  wheel  and  hub  guards,  and  should 
have  prominent  notices  regulating  traffic  and 
speed. 

A  clear  and  complete  plan  and  elevation  of  the 
bridge  should  be  provided  together  with  the  rec- 
ord book  with  proper  instructions,  headings,  and 
rulings  for  periodical  inspection  that  should  be 
made  every  three  or  six  months  by  a  reliable  car- 
penter foreman,  and  at  least  once  a  year  by  an  en- 
gineer. The  inspection  should  give  particular  at- 
tention to  the  stability  of  the  piers  and  abut- 
ments, the  nature  of  the  bottom  and  any  indica- 
tions of  scour  or  danger  from  freshets,  noting  any" 
repairs  to  the  masonry  or  wing  walls.  Special 
pains  should  be  taken  to  examine  all  of  the  bear- 
ings of  the  trusses,  beams  and  girders  and  their 
joints  and  connection  at  all  places  where  there 
is  a  possibility  for  moisture  to  collect  or  dirt  and 
rubbish  to  gather.  These  places  should  be  cleaned 
and  dried  and,  if  necessary,  provided  with  drain- 
age for  snow  and  rain  water. 

The  timber  should  be  cai-efully  examined  for 
decay  and  large  pieces  should  occasionally  be 
bored  with  a  small  bit  to  determine  whether  they 
ar?  sound  throughout.  Bolts  and  screw  rods 
should  be  kept  adjusted,  but  not  too  tight,  iron 
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and  steel  rods,  nuts  and  washers  should  be  paint- 
ed, but  no  paint  should  ever  be  put  on  the  timber. 
Defective  floor  planks  should  be  replaced  as  soon 
as  noted  and  if  repairs  to  the  trusses  themselves 
are  needed  they  should  be  made  under  engineer- 
ing supervision. 

If  the  passage  of  loads  heavier  than  the  bridge 
is  designed  for  is  unavoidable,  heavy  longitudinal 
planks  should  be  provided  to  distribute  the  wheel 
loads  over  the  floor,  and  the  latter  should  be 
shored  up  at  panel  points  or  under  the  girders  at 
short  intervals  if  the  bridge  is  of  simple  girder 
construction. 


Maintenance  of  Sewerage 
Systems 

Some  features  from  Baltimore  practice — 

obstructions,  catchbasins,  manhole  covers, 

lamp-holes,  flush-tanks,  pumping  stations, 

etc. 


In  a  paper  before  the  American  Society  for 
Municipal  Improvements,  Milton  J.  Ruark,  di- 
vision engineer  of  sewers  of  Baltimore,  discussed 
at  some  length  many  of  the  features  of  maintain- 
ing the  sewer  system  of  that  city  which  seemed  to 
deserve  special  mention  or  offer  valuable  infor- 
mation for  others  in  charge  of  sewerage  systems. 
The  sewers  and  storm  water  drains  of  Baltimore 
were  built  almost  entirely  between  the  years 
1906  and  1916  and  therefore  have  an  average  age 
of  about  ten  years.  The  following  is  an  abstract 
of  his  paper: 

Obstructions. — Perhaps  the  chief  aim  of  the  en- 
gineer in  charge  of  a  sewerage  system  is  to  main- 
.tain  it  free  of  obstruction  and  odors.  Designing 
sewers  with  sufficient  grade  does  not  necessarily 
insure  this,  for  even  more  important  than  grade 
is  the  selection  of  a  good  quality  of  pipe  and  the 
skilful  laying  of  it.  The  pipe  should  be  smooth 
and  straight  and  laid  in  continuous  straight  align- 
ment between  manholes,  with  each  joint  made  as 
tight  as  practicable. 

One  of  the  chief  causes  of  obstructed  sewers  is 
tree  roots.  Tight  joints  greatly  reduce  the  prob- 
ability of  obstruction  of  sewers  from  this  cause. 
Poplar  trees  are  those  responsible  for  most  of 
this  trouble  in  Baltimore.  Because  of  this  and 
because  poplar  trees  have  little  value  as  shade 
trees  a  Baltimore  ordinance  prohibits  further 
planting  of  them.  Root  obstruction  occurs  more 
frequently  in  house  connections  than  in  the  stre^ 
sewers.  Roots  have  not  caused  obstructions  in 
storm  water  drains,  probably  because  they  carry 
little  or  no  flow  during  dry  weather.  Roots  find 
their  way  into  sanitary  sewers,  however,  even 
where  bituminous  joints  have  been  used. 

Catchbasins. — "With  the  exception  of  a  few 
low-lying  drainage  areas,  there  are  no  catchbasins 
in  Baltimore  and  it  is  not  likely  that  any  will  b? 
built  in  the  future.  Most  of  the  storm  water 
drains  are  self-cleaning,  and  the  building  of  catch- 
basins would  therefore  serve  no  useful  purpose 


but  they  would  probably  become  nuisances. 
Catchbasins  are  very  expensive  to  clean  out. 
They  soon  fill  up  with  silt  and  it  is  difficult  if  not 
impossible  to  prevent  street  sweepers  from  dis- 
posing of  street  sweepings  in  these  inlets  in  order 
to  lessen  their  labor.  Furthermore,  catchbasins 
often  retain  a  good  deal  of  decomposed  matter 
and  they  cause  complaints  because  of  odors  and 
prevent  a  free  circulation  of  air  through  the  drain- 
age system." 

Manhole  Covers. — Covers  for  manholes  on  san- 
itary sewers  and  for  those  on  storm  water  drains 
should  be  clearly  marked  so  that  any  municipal 
employee  can  tell  which  kind  of  a  sewer  it  covers, 
and  in  addition  the  size  should  differ  so  that  the 
covers  cannot  be  interchanged.  Unless  this  is 
done  there  may  be  much  confusion  in  mainte- 
nance work,  and  other  troubles  may  arise,  such 
as  the  dumping  of  snow  into  the  manholes  of 
small  sanitary  sewers  under  the  impression  that 
it  is  being  deposited  in  storm  water  drains. 

When  the  Baltimore  sewers  were  first  built,, 
each  cover  was  provided  with  six  one-inch  holes 
for  ventilation.  Later  all  but  two  of  these  have 
been  omitted,  these  two  being  left  for  use  in 
removing  the  cover,  since  the  omission  of  traps 
on  house  connections  provides  ample  ventilation 
of  the  sewers  without  using  the  manholes  for 
this  purpose.  The  elimination  of  these  open- 
ings prevents  considerable  surface  water  froifn 
flowing  into  the  sewer  and  adding  to  the  cost 
of  treatment  of  the  sewage. 

Complaints  have  been  made  because  of  loose 
manhole  covers  which  rattle  when  traffic  passes 
over  them.  It  has  been  found  at  Baltimore  t%at 
the  best  remedy  for  this  is  to  have  all  manhole 
frames  and  covers  inspected  at  the  foundry  and 
accept  only  those  that  fit  well.  The  city  buys 
the  heads  and  covers  and  furnishes  them  to  the 
contractors. 

Lamp  Holes  and  Standpipes — Some  lamp  holes 
were  included  in  the  Baltimore  sewers  when  first 
built,  but  they  have  been  discontinued  as  they 
are  of  little  or  no  value  for  clearing  the  sewers 
and  seldom  facilitate  maintenance  woik  in  any 
manner  whatever;  while  the  covers  are  so  Hgh' 
that  they  are  removed  by  children,  who  drop 
sticks  and  rubbish  into  the  sewers  through  them  : 
and  in  addition  the  lamp  hole,  no  matter  how 
carefully  constructed,  is  apt  to  settle  and  break 
away  from  the  lateral  sewer. 

Standpipes  as  part  of  the  house  connections  in 
deep  sewers  have  also  been  the  source  of  much 
trouble,  owing  chiefly  to  settlement. 

Garage  Connections — It  is  unlawful  in  Balti- 
more to  conduct  garage  floor  drainage  into  the 
sanitary  sewers  and  there  has  been  no  record  of 
explosions  in  any  of  the  Baltimore  sewers.  Such 
drainage  can  be  connected  to  the  storm  water 
drains,  the  plumbing  regulations  requiring,  how- 
ever, that  an  approved  trap  of  ample  capacity  be 
installed  on  the  house  side  of  the  sewer  connec- 
tion so  as  to  intercept  any  gasoline  or  oils  that 
might  otherwise  flow  into  the  storm  sewer. 

Flush  Tanks  and  Flushing  Connections— Orig- 
inally l>4-inch  taps  from  the  water  mains  to  each 
terminal  or  dead-end  manhole  were  constructed 
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to  permit  flushing  the  sewers  when  necessary. 
This  practice  has  been  discontinued  as  it  has  been 
found  that  flushing  is  necessary  only  occasionally, 
and  that  the  connections  often  rust  out  and  be- 
come leaky  in  a  short  time.  Flush  tanks  also  are 
no  longer  used  except  at  the  heads  of  very  flat 
grades,  and  Mr.  Ruark  questioned  whether  they 
were  desirable  even  there.  There  have  been  few 
complaints  of  deposits  in  sewers  at  or  near  the 
upper  ends  of  the  laterals. 

In  Baltimore  four  men  spend  all  their  time 
making  periodical  inspections  of  manholes  and 
removing  from  manhole  benches  such  things  as 
sticks,  rags,  bottles  and  other  materials  that 
might  choke  the  sewer.  When  they  find  sewers 
partially  obstructed,  they  immediately  have  these 
obstructions  removed,  which  prompt  attention 
reduces  the  annual  expenditure  for  cleaning  sew- 
ers and  also  reduces  the  complaints  of  flooded 
cellars. 

Sewage  Pumping  Stations — The  main  pump- 
ing station  at  Baltimore  pumps  an  average  flow 
of  25  million  gallons  a  day,  which  has  reached  a 
maximum  of  38  million,  and  has  been  in  contin- 
uous service  without  interruption  since  it  was  in- 
stalled. The  writer  calls  attention  to  the  neces- 
sity of  securing  such  continuity  of  service,  any 
interruption  of  which  would  be  a  serious  calamity. 
This  necessitates  duplicate  apparatus  kept  in  con- 
dition for  instant  satisfactory  service. 

The  Baltimore  station  has  also  demonstrated' 
that  a  sewage  pumping  station  can  be  operated 
in  the  midst  of  a  congested  district  and  the  sew- 
age screenings  disposed  of  therein  by  incineration 
without  causing  a  nuisance. 

In  conclusion,  Mr.  Ruark  remarks  that  while 
great  advances  have  been  made  in  sewer  design 
during  the  past  ten  or  fifteen  years,  much  remain.-, 
to  be  done.  "Engineers  should  ascertain  with  a 
greater  degree  of  accuracy  the  value  and  advisa- 
bility of  using  concrete  for  sewers  as  compared 
with  terra  cotta  vitrified  pipe ;  the  effect  by  vari- 
ous kinds  of  sewage  and  industrial  waste  flowing 
under  different  velocities  and  conditions  in  both 
concrete  and  brick  lined  sewers,  and  the  life  of 
these  materials  under  such  conditions.  Engineers 
should,  as  a  matter  of  public  service,  make  a 
more  detailed  study  of  the  storm  water  run-ott 
from  various  kinds  of  pavements,  etc.,  the  per- 
centage of  water  entering  different  types  of  in- 
lets under  varying  surface  grades  and  conditions." 


Creosoted  Timber  for  Highway  Construction 

The  Bureau  of  Public  Roads,  United  States  De- 
partment of  Agriculture,  has  recently  instructed 
its  engineers  to  use  timber  creosoted  by  the  vac- 
uum and  pressure  methods  where  justified  on  eco- 
nomic grounds.  The  instructions  issued  in  Jan- 
uary practically  prohibited  the  use  of  timber  foi' 
highway  construction  purposes  and  were  gener- 
ally considered  by  state,  county,  city  and  other 
engineers  to  mean  that  the  government  disap- 
proved of  the  use  of  well-creosoted  timber.  The 
recent  instructions  state  that : 

"The  economic  advantages  of  trestle  construc- 
tion in  some  sections  of  the  countrj'  are  so  clear 
and  local  timber  supplies  are  sometimes  availabh: 


on  such  terms  as  to  make  it  advantageous  to  use 
timber  for  long  bridge  approaches  across  river 
bottoms  or  for  swamp  and  marsh  crossmgs.  The 
statement  of  policy  made  in  the  general  letter  of 
January  20,  1921,  is  to  be  adhered  to,  but  where 
under  that  letter  the  district  engineer  is  prepared 
to  recommend  the  use  of  timber,  the  bureau  will 
not  question  the  use  of  creosoted  material  where 
the  following  conditions  are  observed : 

"Timber  trestles  or  bridges  constructed  of  cre- 
osoted material  treated  by  the  vacuum  and  pres- 
sure method. 

"Timber  floors  constructed  of  creosoted  plank- 
ing treated  by  the  vacuum  and  pressure  method, 
laid  laterally  with  a  plain  or  tank  treated  wearing 
floor  ('half-sole')  ;  or  laid  laterally  or  longitudi- 
nally on  edge,  spiked  together,  and  covered  with 
a  mastic  wearing  course. 

"Timber  floors  for  light  traffic  where  single 
floors  are  laid  and  not  protected  by  any  covering 
constructed  of  tank-treated  material  or  plain  ma- 
terial depending  on  whether  plain  timber  is  more 
likely  to  rot  out  or  wear  out. 

"This  communication  is  not  to  be  construed  as 
an  endorsement  of  this  type  of  construction,  or 
to  let  down  the  bar  to  its  general  use,  but  to  define 
procedure  when  conditions  of  traffic  and  economy 
require  consideration  of  timber  construction. 
"P.  ST.  J.  WILSON, 

"Chief  Engineer." 


Large  Church  Moved  for 
Street  Widening 

By  E.  Dauenbauer* 

The  4,500-ton  brick  St.  Nicholas  Church, 

Pittsburgh,  raised  8'/<  feet  and  moved  20 

feet  horizontally  without  interrupting  the 

services. 


Owing  to  the  widening  of  East  Ohio  street, 
N.  S.,  Pittsburgh,  Pa.,  the  St.  Nicholas  R.  C. 
Church  building  had  to  be  moved  back  20  feet. 
The  65  -x  110-foot  building  is  of  heavy  brick  con- 
struction with  large  towers  on  two  corners.  The 
slate  roof  is  supported  by  the  outside  walls  and 
by  eight  columns  in  two  rows.  The  interior  of 
the  walls,  the  Altar,  Sacristy  and  the  arches  are 
all  beautifully  decorated.  The  windov^^s  are  of 
art  glass.  Approximate  weight  of  building,  4,500 
tons. 

As  the  church  was  built  against  a  steep  hillside, 
it  was  necessary  to  remove  about  3,000  cubic 
yards  of  earth  with  a  steam  shovel  to  provide 
clearance  in  the  rear  for  its  new  position. 

The  building  was  loaded  on  twelve  14  x  16- 
inch  running  timbers  on  top  of  which  other  tim- 
bers were  placed  transversely,  and  upon  these 
the  walls  of  the  building  were  supported  by  8- 
inch  steel  I-beam  needles  placed  in  clusters  of 
2,  3  and  4  approximately  3  feet  from  center  to 
center. 
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Eight  hundred  20-ton  jack  screws  were  then 
placed  on  cribbing  directly  under  the  12  running 
timbers  and  the  building  was  raised  8  feet  6 
inches.  Eighty-five-pound  steel  rails  were  placed 
on  the  twelve  lines  of  cribbing,  and  1,000  3-inch 
steel  rollers  with  steel  plates  over  these  were  set 
directly  under  the  running  timbers,  the  jack 
screws  were  released,  and  the  building  was  ready 
for  moving. 

This  was  accomplished  by  ten  drums  contain- 
ing jack  screws  placed  against  the  running  tim- 
bers and  operated  by  hand  bars.  The  20-foot 
move  was  accomplished  in  18  hours.  The  build- 
ing was  then  taken  on  jacks  again  and  set  level 
and  plumb.'  New  foundation  walls  were  built, 
the  building  securely  underpinned  and  the  tim- 
bers, I-beams  and  jacks  removed. 


ST.  NICHOLAS 
CHURCH.   EAST 
OHIO   ST.,   PITTS- 
BURGH. RAISED 
AND  SUPPORTED 
ON  CRIBBING 
AND  ROLLERS. 


Special  care  had  to  be  exercised  to  keep  the 
building  level  and  plumb  at  all  times  to  prevent 
cracking.  This  was  done  by  checking  up  with  an 
instrument  to  remedy  any  settlement  that  might 
have  occurred. 

The  entire  operation  was  accomplished  with- 
out damage.  AH  services  were  held  as  usual, 
lighting,  heating,  sanitary  services  and  tempo- 
rary means  of  entrance  during  the  progress  of  the 
work  were  maintained. 


University  of  Michigan's  Highway  Course 

The  University  of  Michigan  has  made  public 
its  1921-22  schedule  of  .short  period  advanced 
courses  in  highway  engineering  and  highway 
transport.  These  courses  are  intended  for  men 
actually  engaged  in  the  practice  of  highway  engi- 
neering and  highway  transport  and  each  extends 
over  two  weeks.  Five  two-weeks'  courses  extend 
in  continuous  succession  from  December  5  to  Feb- 


ruary 10,  a  sixth  from  February  20  to  March  3, 
and  the  seventh  from  March  6  to  17.     The  in- 
struction is  to  be  given  by  Professors  Blanchard, 
Smith,  Bateman,  Riggs,  Lay  and  Gram. 
The  seven  courses  are  as  follows: 

1.  "Earth,  Sand-Clay,  Gravel  and  Broken 
Stone  Roads."  "American  and  English  Highway 
Transport  Methods." 

2.  "Highway    Engineering,    Financing,    Man- 
agement  and  Organization."     "Highway  Tran* 
port   Legislation   and   Traffic    Legislations." 

3.  "Grading  Machinery  and  Operations."  "In-i 
terrelationship  of  Highway,  Railway  and  Water- 
way  Transport." 

4.  "Bituminous  Surfaces  and  Bituminous 
Pavements."  "Highway  Transport  Costs  and 
Record  Systems." 

5.  "Mechanism,  Operation  and  Maintenance 
of  Motor  Trucks,  Tractors  and  Trailers."  "High- 
way Laboratory  Research."  "Highway  Struc- 
tures."    "Highway  Transport  Management." 

6  "Highway  Transport  Economics  and  Sur- 
veys." "Brick,  Cement-Concrete,  Stone  Block 
and  Wood  Block  Pavements." 

7.  "Highway  Specifications,  Contracts  and 
Jurisprudence."  "Highway  Engineering  Semi- 
nar." "Highway  Engineering  Theory  and  De- 
sign."    "Highway  Transport  Seminar." 


New  Centrifugal  Pumps 
for  Chicago 

Two  60,000,000  -  gallon  turbine  -  driven 
pumps  selected  on  considerations  of  oper- 
ating cost,  experience  and  financial  rating 
of  bidder,  time  of  shipment  and  design. 

The  Springfield  Avenue  station,  which  is  one 
of  a  group  of  large  stations  supplying  water  to 
the  city  of  Chicago,  derives  its  supply  from  the 
northwest  tunnel  system,  and  several  years  ago 
had  an  average  daily  pumpage  of  75,000,000  gal- 
lons and  a  maximum  of  170,000,000  gallons,  dis- 
tributed over  a  residential  district  covering  about 
33  square  miles  in  the  western  part  of  the  city. 

The  equipment  in  1919  consisted  of  three  20,- 
000,000  and  one  40,000,000-gallon  vertical,  triple 
expansion  pumping  engines  and  one  25,000,000- 
gallon,  turbine-driven,  centrifugal  pump,  all  de- 
signed to  work  against  a  total  head  of  125  feet. 

As  the  population  increased  and  the  demands 
upon  the  station  became  greater,  it  became  in- 
creasingly difficult  to  maintain  the  required  pres- 
sures. 

After  a  study  of  the  then  existing  conditions, 
it  was  decided  to  remove  one  of  the  old  20,000,000- 
gallon  reciprocating  pumps  and  install  two  60,- 
000,000-gallon,  turbine-driven  centrifugals  de- 
signed to  work  against  a  total  head  of  150  feet. 
When  completed,  these  two  60,000,000-gallon 
pumps,  working  at  their  most  efficient  rating,  will 
meet  the  entire  maximum  demand  upon  the  sta- 
tion and  maintain  the  required  pressures  through- 
out the  district. 
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The  main  pump  of  each  unit  is  a  De  Laval  cen- 
trifugal with  a  designed  capacity  of  60,000,000 
gallons  per  24  hours  against  a  total  head  of  150 
feet.  A  De  Laval  steam  turbine  drives  the  pump 
through  a  set  of  De  Laval  gears.  The  turbine 
operates  at  3,800  r.  p.  m.  and  the  pump  at  530, 
giving  a  reduction  of  7.2  to  1.  Steam  is  suppliea 
at  175  pounds  pressure  and  150  degrees  Fahren- 
heit superheat.  The  circulating  pump,  which  is 
operated  on  an  extension  of  the  main  pump  shaft, 
has  a  capacity  of  3,500  g.  p.  m.  against  a  head  of 
12  feet.  Each  unit,  including  all  its  auxiliaries, 
is  guaranteed  to  develop  not  less  than  152,000,000 
foot-pounds  of  work  per  1,000  pounds  of  steam. 

The  turbine  exhausts  into  a  C.  W.  Wheeler 
surface  condenser  54  inches  in  diameter  and  19 
feet  3  inches  long  with  4,550  square  feet  of  sur- 
face in  the  tubes.  The  air  and  condensate  pumps 
were  also  supplied  by  the  same  company.  An 
atmospheric  exhaust  valve  is  provided. 

The  equipment  described  is  being  installed 
with  day  labor  by  the  Bureau  of  Engineering  of 
the  city  of  Chicago,  under  the  general  direction 
of  Alexander  Murdoch,  city  engineer. 

The  new  pumps  each  occupy  a  great  deal  less 
space  than  the  reciprocating  pump  they  replace, 
as  is  indicated  by  the  diagram  of  one  of  the  new 
pumps  and  one  of  the  old  pumps  of  only  two- 
thirds  its  capacity. 

In  selecting  the  120,000,000-gallon  pumps,  tur- 
bines, and  gears,  the  choice  between  bids  was 
made  on  a  consideration  of  operating  costs  es- 
timated on  the  annual  fixed  charges  taken  at  10 
per  cent  of  the  bid  price,  and  of  the  duty  guar- 
antee under  normal  operating  conditions ;  the  ex- 
perience the  bidders  had  had  in  manufacturing 
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similar  machinery  that  includes  at  least  one  wa- 
ter works  pumping  unit  of  approximately  the 
same  size  for  each  of  three  different  cities,  all  of 
which  have  been  in  regular  service  for  three 
years;  the  dates  of  promised  shipments  of  plant 
to  Chicago;  and  the  characteristics  and  details 
of  design  as  indicated  by  the  principal  drawings 
and  by  curves  showing  the  pump  efficiency  and 
brake  horse-power  for  a  range  of  pressure  heads 
from  80  feet  to  160  feet.  No  bids  were  consid- 
ered that  did  not  guarantee  a  minimum  duty  of 
130,000,000  foot-pounds  per  1,000  pounds  of  steam. 

Each  unit  consists  of  a  steam  turbine,  a  reduction  gear, 
a  main  centrifugal  pump  and  a  circulating  centrifugal  pump 
connected  together  with  flexible  couplings  of  the  "pin  and 
bushing   type." 

The  turbine  is  of  the  horizontal  shaft,  multiple-stage, 
impulse  type,  developing  the  full  rated  capacity  of  the  pump 
at  4,000  r.p.m.  with  a  peripheral  speed,  at  the  centers  of 
the  buckets,  not  exceeding  650  feet  per  second  under  any 
condition. 

The  turbine  is  built  for  normal  steam  conditions  of  175 
pounds  guage  and  150  degrees  superheat  and  28%  inches 
vacuum  and  is  capable  of  operation  to  full  rated  capacity 
with  pressure  of  150  pounds  and  100  degrees  superheat  or 
under  maximum  conditions  of  210  pounds  i.s.p.  and  200 
degrees  superheat  at  turbine  inlet. 

The  casing  is  split  horizontally  and  arranged  to  permit 
removal  of  top  half  without  disturbing  steam  or  exhaust 
connections. 

The  buckets,  nozzles  and  guide  vanes  are  renewable. 
The  turbine  wheel  and  shaft  are  cable  of  operation  up  to 
10  per  cent  above  normal.  All  bearings  are  split  in  half 
and  are  designed  for  forced  lubrication. 

While  the  turbine  is  in  operation  its  speed  can  be  ad- 
justed within  limits  of  5  per  cent  above  or  below  normal 
and  within  a  variation  of  two  degrees  either  side  of  the  ad- 
justment speed. 

The  reduction  gears  are  of  a  type  that  have  been  proved 
durable  and  efficient  under  continuous  waterworks  or  power 
plant  service  of  three  years.  They  are  of  the  double 
helical  type  with  polished  teeth  operating  under  normal 
conditions,  under  a  pressure  of  not  more  than  400  pounds  per 
linear  width  of  face  measured  parallel  to  the  axis  of  the 
pinion,  and  with  a  pitch  line  speed  not  exceeding  7,000  feet 
per  minute  under  any  conditions. 

Both  main  and  circulating  pumps  are  of  single  stage, 
double  suction,  horizontally  split  casing,  single-enclosed  type 
impeller  construction.  The  impellers  are  cast  in  one  piece  of 
manganese  bronze,  with  extrior  parts  polished  and  the  in- 
terior parts  finished  smooth  by  hand.  The  removeable  bronze 
wearing  rings  are  of  the  labyrinth  type,  are  interchange- 
able and  do  not  require  frequent  renewal  or  excessively 
small  clearances  to  prevent  leakage.  All  parts  of  the  shaft 
passing  through  the  stuffing  boxes  that  come  in  contact  with 
water  are  protected  with  removeable  bronze  sleeves.  The 
speed  of  the  pumps  does  not  exceed  800  r.p.m.  under  normal 
conditions. 

The  condenser,  which  is  tested  to  50  pounds  dydrostatic 
pressure,  is  of  the  water  tube  type,  the  ends  of  the  tubes 
being  finished  with  non-corrosive  ferrules  designed  to  per- 
mit of  packing  to  provide  for  expansion  and  contraction. 
They  are  subjected  to  a  hydrostatic  test  of  300  pounds  per 
square  inch. 

W 


HjVPl^^h^^^'^^^'^^   O^  SPRINGFIELD   AVENUE   PUMPING    STATION    SHOWING    RELATFVE    POSITIONS 
AND    SPACES    OCCUPIED    BY    40,000.000    GALLON    TRIPLE  EXPANSION   PUMI-  AND  BY    60,000.000   GAL- 
LON  STEAM   TURBINE   DRIVEN    CENTRIFUGAL   PUMP. 
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There  is  a  rotative  crank  and  fly  wheel  dry  vacuum  pump 
with  waterproof  cylinders,  and  there  are  two  duplex,  direct 
acting  condenser  pumps  for  alternate  service.  The  speed 
is  controlled  by  a  valve  operated  by  a  float  in  a  damper 
attached  to  the  condenser  hot  well  and  does  not  exceed 
15  feet  per  minute  under  normal  conditions. 

The  two  pumps  deliver  the  condensate  against  a  head  of 
75  feet  and,  witli  the  condenser,  are  designed  to  make  a 
vacuum  of  not  elss  than  28%  inches  under  normal  con- 
ditions with  water  entering  at  70  degrees  with  a  terminal 
difference  of  not  more  than  10  degrees,  and  with  1  square 
foot  of  surface  for  5  pounds  of  steam  consumed  per  hour 
by  the  main  unite  and  all  its  auxilaries. 

The  equipment  installed  was  tested  by  the  man- 
ufacturer at  the  shop  for  pressure,  overspeed,  and 
balance,  and  the  pumping  units  were  assembled 
and  subjected  to  efificiency  tests  at  the  shop. 

At  the  end  of  the  30-day  probationary  period 
the  city  will  conduct  field  tests  of  not  less  than 
four  hours  and  not  more  than  ten  hours'  dura- 
tion to  demonstrate  capacity  and  duty.  The  units 
will  then  be  required  to  deliver  not  less  than 
41,677  gallons  per  minute  throughout  the  dura- 
tion of  the  tests.  The  result  for  duty  tests  will 
be  corrected  for  variations  from  normal  steam. 
superheat  and  water  temperature  in  accordanct 
with  correction  curves  furnished  by  the  bidder 
with  his  proposal.  In  case  the  results  of  the  field 
tests  show  an  actual  duty  development  less  than 
the  guaranteed  duty,  the  equipment  may  be  ac- 
cepted at  a  reduction  in  price  equal  to  five  times 
the  difference  between  the  annual  fuel  charge 
based  on  the  duty  obtained  by  the  field  test,  and 
the  annual  fuel  charge  based  on  the  guaranteed 
duty.  No  unit  will  be  accepted  if  the  duty  de- 
veloped during  field  test  is  less  than  130,000,000 
foot-pounds  per  1,000  pounds  of  steam. 


City  Commissioners  Recalled 

Bay  City,  Mich.,  recalled  four  city  commission- 
ers October  11  by  more  than  600  majority,  the 
principal  reason  assigned  being  that  the  commis- 
sion had  appointed  an  out-of-town  man  as  city 
manager,  which  manager  has  not  proved  popular 
with  many  of  the  citizens.  The  election  to  fill  the 
vacancy  will  be  held  shortly  and  it  is  understood 
that  all  four  of  the  recalled  commissioners  will 
be  candidates  for  re-election. 


Road  Work  in  North  Carolina 

State  Highway  Commissioner  Frank  Page  and 
State  Highway  Engineer  Charles  M.  Upham  are 
proud  of  the  record  of  the  past  six  months'  work 
in  North  Carolina.  Beginning  with  contracting 
for  34  miles  in  July,  the  August  lettings  amounted 
to  41  miles,  September  to  85  miles,  and  October 
130  miles,  while  it  is  expected  that  about  150 
miles  will  be  let  in  November.  At  present  80 
contractors  employing  6,500  men  are  at  work  on 
896  miles  of  road.  3,200  men  are  working  in  rock 
quarries  and  gravel  pits  in  connection  with  the 
road  work,  and  900  are  employed  in  maintaining 
4,500  miles  of  road.  The  highway  commission 
was  organized  in  May  of  this  year  and  by  the  ei'id 
of  its  first  fiscal  year  expects  to  have  a  total  ol 
1,500  miles  under  construction  and  5,000  under 
maintenance. 


Paving  Brick  Specifications 

The  Committee  on  Specifications  for  Brick 
Paving  of  the  A.  S.  M.  I.,  in  reporting  to  the 
Baltimore  convention,  stated  that  it  had  rewrit- 
ten the  paving  specifications  in  an  effort  to  bring 
them  up  to  date  and  provide  for  the  construction 
of  the  best  type  of  brick  pavements. 

The  committee  quotes  from  an  editorial  in 
Public  Works  on  September  17  as  follows :  "With 
demands  for  wire-cut  brick,  repressed,  sharp 
edges,  rounded  edges,  vertical  fibre,  etc.,  it  does 
not  seem  possible  that  one  standard  can  be 
adopted,  but  it  does  seem  perfectly  feasible  to  re- 
duce the  number  to  three  or  four,  and  it  is  to  be 
hoped  that  such  will  be  the  result  of  the  combined 
efforts  of  the  various  associations  and  depart- 
ments now  working  to  this  end,"  which  opinion 
the  committee  agrees  with. 

The  cominittee  considered  carefully  and  at 
length  the  advisability  of  providing  specifications 
for  a  plain  wire-cut  brick  without  lugs,  for  use 
with  an  asphalt  filler  applied  by  the  squeegee 
method,  having  been  informed  that  this  type  has 
been  used  in  certain  sections  of  the  country  and  is 
being  specified  by  engineers  in  still  other  sec- 
tions. It  decided,  however,  to  consider  the  mat- 
ter for  another  year  and  investigate  the  type  of 
construction  before  including  it  in  the  specifica- 
tions. 

"Specifications  for  a  tar  mastic  and  also  for  au 
asphalt  mastic  bed  were  considered.  The  com- 
mittee was  informed  of  the  development  in  recent 
years  of  this  type  of  construction,  but  also  de- 
cided to  hold  this  subject  open  for  another  year 
to  give  opportunity  for  further  observation  and 
investigation  of  this  type  of  construction. 

"It  is  of  special  importance  that  brick  pave- 
ments be  placed  upon  the  particular  foundation 
best  suited  for  economy  and  service  of  the  pave- 
ment; that  is,  when  a  rigid  base  is  used,  the  brick 
wearing  surface  should  be  either  a  rigid  type  with 
cement  grout  filler  of  flexible  type  with  soft  filler. 
When  the  flexible  base  (all  other  materials  except 
cement  concrete)  is  used,  then  only  a  flexible  type 
of  wearing  surface  should  be  used.  The  judg- 
ment of  the  engineer  should  be  depended  upon 
to  properly  adapt  and  adjust  the  principles  as  well 
as  the  details  of  construction  to  the  variable  con- 
ditions which  confront  him,  not  only  in  his  city 
as  a  whole,  but  in  each  separate  project. 

The  committee  consisted  of  George  F.  Fisk,  as- 
sistant engineer  in  charge  of  paving  construcfion 
of  Buffalo,  as  chairman,  and  D.  B.  Davis,  E.  B. 
Ulrich,  Edward  E.  Duff,  Jr.,  and  E.  A.  Fisher. 

The  new  specifications  difTer  quite  a  little  in 
arrangement  and  in  some  details  of  actual  re- 
quireinents  froin  those  previously  recommended 
by  the  society.  Hillside,  both  repressed  and  wire- 
cut,  and  wire-cut  bricks  with  lugs  are  provided  for, 
as  well  as  repressed  with  lugs.  In  the  rattler  test 
the  variation  in  loss  is  reduced  to  6  per  cent  in  the 
brick  from  any  one  factory,  and  losses  of  22,  24 
and  26  per  cent  on  3J4x4x8>^  brick  are 
provided  for  heavy,  medium  and  light  traffic 
streets,  respectively. 


November  ly,  lyai 
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where  the  use  of  compressed  air  was  an  important 
safeguard  against  falling  roof  and  also  helped  to 
prevent  an  undue  inflow  of  ground  water  and  the 
tunnel  has  therefore  been  driven  under  a  moderate 
air  pressure,  but  without  the  greatly  increased  ex- 
pense of  installing  and  operating  a  hydraulic 
shield  that  would  necessarily  have  made  the  work 
much  slower. 

Another  economy  was  effected  by  making  the 
concrete  tunnel  lining  itself  a  part  of  the  air  lock 
m  combination  with  transverse  steel  bulkheads, 
and  it  was  considered  that  the  loss  of  air  occa- 
sioned by  the  extra  length  of  the  air  lock,  was 
compensated  for  by  the  greater  rapidity  and  con- 
\enience  of  passing  materials  through  it  than 
through  a  much  shorter  steel  lock. 

Ample  and  continuous  protection  from  falling 
roof  was  provided  by  the  use  of  special  arch  tim- 
bering made  of  heavy  planks  battened  together 
m  pairs  and  rapidly  adjusted  when  necessary  by 
wedges  at  the  joints  of  the  segments. 
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pecia  ly  those  of  small  diameter    can  be  driven  pressure  by  refusing  to  permit  a  citv  to  construct 

rapidly  and  sately  with  simple  methods  and  equip-  any   more    sewers    until    it   has   built   a   disnos^ 

ment  If  favorable  conditions  are  predetermined  plant.     In  at  least  one  Pennsylvania  city  of  con 

and  the  work  IS  handled  by  a  competent  contrac-  siderable    size,    no    sewers    for    receiving    house 

or  under  careful  supervision,  as  is  the  case  with  sewage  have  been  constructed  during  the  15  veart 

the   Milwaukee   water   supply   tunnel,   to  be   de-  since  the  state  health  board  made  such  a  rulin/ 

scribed  in  our  next  issue.  because  the  people  will   not  vote  the  necessa,  ^ 

Here  the  engineer  and  contractor  have  success-  funds  for  building  the  sewage  treatment  nl.nt 

fully    co-operated    and    the    work    has    advanced  The  failure  to  pro^vide  sewerf  for  thrnewly " -' 

steadily  without  accident,  with  a  small  force  and  veloping  sections  of  the  city,  as  well  as  for  the 

simple  standard  appliances.     Sufficient  time  hav-  considerable  number  of  older  sections  where  such 

ing  been  allowed  for  the  execution  of  the  work  it  sewers  had  not  previouslv  been  built   is  undoubt 

sufficed  to  provide  construction  plants  at  only  one  edly  causing  to  an  increasing  extent  an  insani 

of  the  two  shafts  and  shift  it  to  the  other  shaft  tary  condition   in  that  city.     It  would   seem  as' 

In?Jt  f^^'fi^P!'  I'Tlu""  °^'''°'^   ^""^  ^'""      *^°"&^  ^^'"^  ^^>'  '"'g'^t  be  found  for  permiTtin! 
done  at  the  first  shaft,  thus  saving  considerable      the  health  board  to  bring  pressure  on  a  citv    n 

lud""  ^^"'P'"^"^-   ,  ,  sonie  way  that  does  not  itself  threaten  the  health 

Although  the  ground  encountered  was  gener-     of  its  citizens, 
ally  good  solid  clay  there  were  treacherous  places         Another  difficulty  that  .sometimes  rises  is  illus- 
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trated  by  a  statement  made  elsewhere  in  this  is- 
sue of  Public  Works.  A  New  Jersey  town,  or- 
dered to  build  a  sewerage  system,  calls  to  the 
attention  of  the  state  board  the  fact  that  to  do  so 
would  necessitate  its  raising  more  money  by  a 
bond  issue  than  it  could  do  without  exceeding 
the  limit  of  indebtedness  established  by  state  law. 

It  suggests  itself  that  conditions  such  as  the 
latter  one  described,  and  possibly  the  other  also, 
might  be  met  by  the  plan  of  having  the  state  give 
to  the  state  health  board  the  power  and  the  nec- 
essary credit  to  permit  it  to  construct  itself  any 
plant  which  a  town  will  not  or  cannot  provide 
at  the  order  of  the  board,  charging  the  cost  of 
the  same  against  the  town  with  reasonable  m- 
terest  and  allowing  the  town  a  certain  number  of 
years  to  pay  the  indebtedness  to  the  state  thus 
incurred. 

In  this  connection  it  may  be  recalled  that  in 
Pennsylvania  it  was  proposed  a  few  years  ago 
that,  in  view  of  the  fact  that  a  sewage  treatment 
plant  is  of  much  more  benefit  to  other  citizens 
of  the  state  than  to  those  of  the  city  that  erects 
it,  a  part  of  the  cost  of  all  sewage  treatment 
plants  (50  per  cent  was  suggested)  should  be 
borne  by  the  state  at  large.  There  is  much  to 
be  said  in  favor  of  this  proposal. 

It  is  greatly  to  the  credit  of  both  Pennsylvania 
and  New  Jersey  and  of  a  number  of  the  other 
states  of  the  country  that  scores  of  cities,  towns 
and  villages  have  installed  sewage  treatment 
plants  either  of  their  own  volition  or  in  willing 
compliance  with  the  requests  of  their  state  health 
boards;  but  it  is  apparent  from  a  number  of  in- 
stances similar  to  those  above  that  in  order  to 
meet  such  recalcitrant  communities,  state  health 
boards  should  be  given  more  power  and  authority, 
to  be  used  only  as  a  last  resort. 

Robert  Louis  Stevenson  on  Engineering 

Among  the  very  best  of  the  annual  reports  is- 
sued by  municipal  departments  that  reach  this 
office  are  those  of  the  water  Commissioner  of  St. 
Louis,  Edward  E.  Wall.  One  feature  of  these 
report's  that  always  attracts  our  attention  is  not  a 
part  of  the  report  at  all,  but  is  a  quotation  from 
some  author  of  high  repute  which  has  direct  in- 
terest for  the  engineer  or  water  works  man  and 
is  printed  immediately  preceding  the  report.  That 
found  in  the  report  for  1920-21  is  given  below  be- 
cause of  its  keen  analysis  and  clear,  brief  state- 
ment of  an  important  element  of  engineering. 
Most  of  our  readers  do  not  need  to  be  reminded 
that  Robert  Louis  Stevenson  was  the  son  of  a 
famous  British  engineer,  and  perhaps  would  have 
himself  followed  that  profession  had  not  his  weak 
constitution  interfered  to  make  him  the  best  loved 
writer  of  the  finest  English  of  the  last  half  cen- 
tury. 

*  *  *  And  in  truth  what  the  engineer  most  properly  deals 
with  is  that  which  can  be  measured,  weighed  and  num- 
bered. *  *  * 

These  are  the  certainties  of  the  engineer ;  so  far  he  finds 
a  solid  footing  and  clear  views.  But  the  province  of  for- 
mulas and  constants  is  restricted.  Even  the  mechanical 
engineer  comes  at  last  to  an  end  of  bis  figures  and  must 
stand  up,  a  practical  man  face  to  face  with  the  discrepancies 
of  nature  and  the  hiatuses  of  theory.  After  the  machine  is 
finisbed,  and  the  steam  turned  on,  the  next  is  to  drive  it; 


and  experience  and  an  exquisite  sympathy  must  teach  him 
where  a  weight  should  be  applied  or  a  nut  loosened. 

With  the  civil  engineer  the  obligation  starts  with  the  be- 
ginning. He  is  always  the  practical  man.  The  rain,  the 
winds  and  the  waves,  the  complexity  and  the  fitfulness  of 
nature  are  always  before  him.  He  has  to  deal  with  the  un- 
predictable, with  those  forces  that  "are  subject  to  no  calcu- 
lation" ;  and  still  he  must  predict,  still  calculate  them  at  his 
peril.  His  work  is  not  yet  in  being  and  he  must  foresee  its 
influence ;  how  it  shall  deflect  the  tide,  exaggerate  the  waves, 
dam  back  the  rainwater  or  attract  the  thunderbolt.  *  *  * 
Nay  and  more ;  he  must  not  only  consider  that  which  is,  but 
that  which  may  be. — Robert  Louis  Stevenson. 


Experimental    Pavement 
in  Queens  Borough 

Experience  with  cinders  and  asphaltic  oil 

on  dirt  roads,  with  alternating  rows  of  oak 

and  stone  blocks,  and  special  bituminous 

macadam. 


Pavements  that  depart  material  from  local 
prevailing  practice  have  been  constructed  during 
the  past  two  or  three  years  in  the  Borough  of 
Queens,  New  York  City.  At  the  1920  convention 
of  the  American  Society  for  Municipal  Improve- 
ments some  of  these  pavements  were  described  by 
E.  E.  Butterfield  and  Fred  H.  Shepheard,  the 
former  in  charge  of  the  laboratory  of  that  bor- 
ough. At  the  convention  this  year  they  pre- 
sented a  further  progress  report  on  these  pave- 
ments, giving  information  which  we  present  be- 
low in  condensed  form. 

Cinders  and  Oil — One  of  the  most  satisfactory 
experimental  pavements  consisted  of  cinders  and 
cold  asphaltic  oil  applied  to  dirt  roads.  The  bor- 
ough has  between  600  and  700  miles  of  dirt  roads 
which  must  be  kept  open  to  traffic  which  is  con- 
tinually increasing  in  number  and  weight  of  ve- 
hicles. Many  of  these  roads  were  formerly  im- 
passible in  the  winter  and  spring,  but  the  treat- 
ment named  has  given  them  almost  the  stability 
of  macadam  and  after  a  year's  service  they  are 
still  in  excellent  condition. 

In  this  treatment  the  dirt  road  is  honed  and 
shaped  with  a  Ford  tractor  and  a  Jumbo  road 
machine  and  the  cinders  are  spread  by  laborers 
with  coal  scoops.  The  cinders  are  then  slightly 
compacted  with  a  10-ton  roller  and  asphaltic  oil 
is  applied  and  the  roadway  then  given  a  final  and 
thorough  rolling.  In  1920,  7,000  tons  of  cinders 
were  used  in  this  way  and  so  well  withstood  the 
winter  of  1920-'21  that  this  season  the  borough 
has  already  used  23,000  tons  of  cinders  on  about 
25  miles  of  roads.  The  cost  in  1920  was  27  cents 
a  square  yard  and  in  1921  25.8  cents. 

Key  Block  Pavement — On  streets  of  heavy 
traffic,  which  had  previously  been  paved  with 
blocks  of  basalt,  granite  and  sandstone,  worn  to  a 
cobblestone  surface,  a  pavement  has  been  laid 
consisting  of  alternating  rows  of  these  old  stone 
blocks  and  oak  wedge  blocks,  the  latter  dovetail- 
ing the  rounded  sides  of  the  stone  blocks,  with  The 
top  of  the  oak  wedge  projecting  slightly  above 
and  overhanging  the  surface  of  the  stone  blocks. 
In  laying  the  pavement  the  old  stone  blocks 
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DIRT    ROAD   TREATED   WITH   CINDERS   AND   COLD 
ASPHALTIC    OIL, 

are  taken  up,  culled  and  laid  in  contact  in  rows 
transverse  to  the  direction  of  traffic,  the  rows  be- 
ing separated  by  three  or  four-inch  spaces  which 
are  filled  with  the  oak  wedges.  These  wedges  are 
rammed  in  tight.  On  steep  grades  the  wedges  are 
allowed  to  project  slightly  above  the  stones,  giv- 
ing a  corduroy  effect;  but  in  other  cases  they  are 
rammed  flush  with  the  high  points  of  the  stones 
and  covered  with  bituminous  mastic,  which  gives 
the  smoothness  of  a  sheet  asphalt  pavement.  Sev- 
eral blocks  of  this  pavement  were  laid  in  Jutie, 
1919,  on  a  7  per  cent  grade  which  is  subject  to  a 
large  volume  of  heavv  trucking,  much  of  it  horse- 
drawn.  The  key  block  pavement  is  a  practical, 
non-slippery  and  anti-skid  pavement  causing 
much  less  noise  than  the  one  previously  in  use. 
So  far  there  has  been  no  maintenance  cost. 

(Many  miles  of  this  pavement,  with  the  oak 
blocks  driven  flush  with  the  stone  blocks  have 
been  laid  by  the  street  railways  of  New  York 
City  in  their  track  space.) 

Broken  Stone  with  Bituminous  Treatment — 
"The  underlying  principle  of  old  macadam  con- 


struction was  the  waterbonding  of  the  cementi- 
tious  constituents  of  the  stone.  There  was  no 
reason  for  following  this  principle  of  cementitious 
value  of  stone  after  bituminous  binders  super- 
seded the  haphazard  practice  of  waterbound  mac- 
adam construction,  but  nevertheless  the  anti- 
quated principle  was  blindly  followed. 

"In  the  borough  of  Queens  we  have  built  roads 
by  the  penetration  method  with  different  mineral 
aggregates,  generally  of  the  same  nature  as  would 
be  employed  in  concrete  construction,  and  the  re- 
sults have  been  uniformly  good,  with  the  reserva- 
tion that  the  harder  minerals,  such  as  andesite 
and  basalt,  tend  to  wear  sharp  and  rough." 

The  borough  has  also  laid  a  reinforced  asphaltic 
concrete  roadway,  but  too  recently  to  report  any 
results. 


CRU.SHED  GRAVEL 


ATE 


Using  Old  Asphaltic  Ma 

terial  in  Pavement 

Maintenance 


Method  employed  in  Milwaukee  at  35  cents 

per  square  yard  for  plant  cost  and  30  cents 

for  street  cost. 


KEY  BLOCK   PAVEMENT   ONE  YEAR  OLD 


C.  J.  Van  Etta,  superintendent  of  street  con- 
struction and  repair  of  Milwaukee,  has  for  nine 
years  been  developing  a  method  of  using  material 
removed  from  old  asphalt  pavements  for  making 
repairs,  and  feels  that  he  has  attained  a  success 
that  encourages  him  to  pass  the  information  on 
to  others.  This  he  has  done  in  a  paper  read  be- 
fore the  Baltimore  convention  of  the  A.  S.  M.  I., 
in  which  he  stated  that  the  old  material  has  been 
used  for  repairs  since  1912  with  entire  success  as 
to  both  cost  and  wearing  quality. 

At  the  start  he  used  a  small  hot  mixer  which 
could  not  produce  more  than  SO  or  60  yards  of 
3-inch  surface  a  day  and  the  cost  ran  high  because 
of  this.  However,  after  the  first  seasan  he  was  so 
convinced  of  the  value  of  the  old  material  that  he 
designed  a  machine  able  to  produce  about  25,000 
square  yards  during  the  season  of  about  six 
months.  During  the  past  five  or  six  years  he  has 
so  increased  the  capacity  of  the  plant  as  to  be 
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able  to  produce  something  like  a  general  average 
of  60,000  square  yards  of  3-inch  surface  in  a  .Rea- 
son. The  plant  used  is  one  built  by  Warren  Bros, 
as  a  portable  plant  with  the  idea  of  drawing  it 
about  the  city  in  making  repairs,  but  it  has  been 
placed  on  a  concrete  foundation  as  a  stationary 
plant  and  the  reclaimed  material  repaired  in  it  is 
hauled  to  the  street  by  trucks.  This  was  done  be- 
cause it  seemed  desirable  to  make  some  changes 
in  the  plant  that  would  have  been  impossible  with 
a  portable  mixer.  With  the  plant  as  modified,  the 
city  is  now  producing  from  300  to  700  square 
yards  a  day,  the  biggest  day's  run  being  24  loads 
of  2j4  cubic  yards  each,  each  load  making  about 
30  square  yards  of  surface. 

The  average  daily  cost  of  operating  the  plant, 
which  includes  common  labor,  engineer,  firemen, 
foreman  and  truck  drivers,  fuel  oil  and  other  in- 
cidentals, is  about  35  cents  per  square  yard.  The 
street  cost,  which  includes  the  tearing  up,  trim- 
ming joints  and  other  work  necessary  to  prepare 
the  street  for  the  new  material,  and  the  hauling 
away  of  the  old  material,  is  about  30  cents  per 
square  yard.  At  the  plant  are  used  22  common 
laborers  at  65  cents  an  hour,  an  engineer  at  $1.05 
an  hour,  a  fireman  at  80  cents  per  hour  and  truck 
drivers  at  $7.20  a  day.  There  is  also  a  team  at  $8 
a  day  to  be  added  to  the  force  at  the  plant. 

There  is  no  set  rule  as  to  the  amount  of  new 
asphaltic  cement  that  is  added  to  the  old  material, 
but  this  averages  about  15  to  20  per  cent.  The 
men  operating  the  plant  have  been  on  the  work 
for  eight  or  nine  years  and  are  so  thoroughly  ex- 
perienced in  handling  the  mixture  that  they  can 
judge  by  the  appearance  of  the  old  material  about 
how  much  asphaltic  cement  should  be  added. 

The  wearing  quality  of  the  old  re-heated  mix- 
ture is  remarkable.  Mr.  Van  Etta  cited  two  blocks 
of  a  street  near  the  city  hall  that  were  resurfacea 
with  this  old  material  eight  or  nine  years  ago, 
just  previous  to  the  building  of  a  bridge  on  the 
line  of  the  main  street  which  necessitated  divert- 
ing the  traffic  onto  this  resurfaced  pavement,  80 
per  cent  of  the  main  street  traffic  passing  over  this 
street.  Up  to  date  practically  nothing  has  been 
spent  in  maintaining  these  two  blocks. 

When  contracts  are  let  for  resurfacing  an  as- 
phalt street  they  include  a  clause  requiring  the 
contractor  to  haul  all  of  the  old  surface  mixture, 
including  the  binder  course,  to  the  central  plant 
and  pile  it  at  this  point.  This  old  material,  in- 
cluding binder  stone,  is  broken  up  with  sledges 
as  needed  and  put  into  the  mixer  to  be  heated  to  a 
point  where  it  becomes  workable.  Breaking  up 
by  hand  is  expensive  but  up  to  date  the  city  has 
been  unable  to  find  a  crusher  that  would  handle 
the  material  in  warm  weather.  Last  fall  and  early 
this  spring  a  gyratory  crusher  was  used  for  break- 
ing up  about  500  cubic  yards  and  it  was  found  that 
where  it  was  crushed  to  material  J^-inch  diameter 
or  less,  much  better  results  were  obtained  because 
of  the  short  time  required  for  softening  and  mix- 
ing the  material.  Using  this  crusher,  only  four 
men  were  required  to  break  up  the  amount  of  ma- 
terial that  required  from  18  to  20  by  hand  labor 
at  65  cents  an  hour. 


As  soon  as  the  weather  became  warm,  however, 
the  mixture  became  too  soft  for  crushing.  Mr. 
Van  Etta  expects  to  install,  before  next  summer 
arrives,  a  crusher  that  will  handle  this  material 
in  warm  weather,  plans  for  which  crusher  are 
now  under  way.  In  connection  with  the  new 
crusher  it  is  proposed  to  have  a  belt  conveyor 
that  will  carry  the  crushed  material  to  a  bucket 
conveyor  which  in  time  will  raise  the  mixture  to 
the  hopper.  At  the  present  time  it  requires  about 
14  minutes  to  produce  a  batch  of  material  where 
it  is  hand  broken,  but  with  the  equipment  now 
proposed  it  is  estimated  that  a  batch  can  be  pro- 
duced in  about  8  minutes. 


Debt  Limit  Prevents  Sewage  Plant 
Construction 

The  State  Board  of  Health  of  New  Jersey  be- 
fore the  war  ordered  the  town  of  Hackensack 
to  erect  a  sewage  disposal  plant.  Shortly  there- 
after the  general  confusion  to  all  plans  resulting 
from  the  war  caused  this  matter  to  be  held  in 
abeyance,  but  two  years  ago  the  town  was  again 
instructed  to  begin  work  on  such  a  plant  in  ac- 
cordance with  plans  which  had  been  adopted  and 
accepted  by  the  state  board. 

In  reply  to  a  recent  notice  from  the  state  board 
asking  why  nothing  had  been  done,  Mayor  Spen- 
cer D.  Baldwin  stated  that  the  lowest  bids  re- 
ceived some  time  ago  for  carrying  out  the  plant, 
was  $1,320,000,  which  was  $400,000  in  excess  of 
the  maximum  amount  to  which  state  laws  per- 
mitted the  town  to  be  bonded.  He  stated  that 
the  authorities  intended  to  advertise  for  bids 
again  early  next  year  and,  if  those  received  were 
too  high  to  permit  construction  of  the  entire 
plant,  one  unit  would  be  completed  in  1922  and 
the   remainder   the   following  year. 


Quiet  Pavements  Near  Schools 

The  Public  School  Principals'  Association  of 
Xewark,  N.  J.,  has  asked  the  city  commission  to 
adopt  a  paving  construction  program  extending 
over,  say,  four  years  for  providing  noiseless  pave- 
ments in  the  vicinitj'  of  schools,  thus  taking  the 
lead  among  large  cities  of  the  country,  which 
lead  it  was  hoped  and  believed  the  other  cities 
would  follow.  They  stated  that  the  constant 
noise  at  many  of  the  schools  caused  by  vehicles 
running  over  rough  pavements  prevented  both 
teachers  and  pupils  from  carrying  on  their  work 
most  effectively  and  they  believed  that  the  g^reat- 
er  efficiency  permitted  by  the  noiseless  pavements 
would  more  than  compensate  for  the  additional 
cost. 


A  Concrete  Laying  Record 

Another  claim  has  been  advanced  for  the  record 
in  laying  concrete  pavement,  this  time  for  the  J. 
W.  Etchison  Construction  Co.,  which  is  reported 
to  have  laid  863  feet  of  concrete  pavement  near 
Effingham,  111.,  closing  the  gap  in  the  Old  Na- 
tional Trails  road  between  Vandalia  and  the  In- 
diana state  line. 
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Recent  Legal  Decisions 


CITY    NOT    LIABLE  TO   CONTRACTOR    FOR    FAILURE  TO 

ASSESS     WHERE     CONTRACT     VOID     BECAUSE 

NOT    LET    TO    LOWEST    BIDDER 

A  street  improvement  contract  provided,  pur- 
suant to  the  city  charter,  that  payment  for  the 
improvement  was  to  be  from  a  special  fund"  to 
be  raised  by  assessment  on  the  abutting  prop- 
erty, and  that  the  city  should  not  be  required  T3 
pay  from  any  other  fund,  unless  it  failed  to  make 
a  valid  assessment.  In  an  action  by  a  contrac- 
tor against  the  city  to  recover  upon  an  alleged 
breach  of  the  duty  of  the  city  to  provide  a  fund 
to  pay  for  the  improvement,  the  Oregon  Supreme 
Court  holds,  Montagu-O'Reilly  Co.  v.  Town  of 
Milwaukee,  199  Pac.  60S,  that  the  city  was  not 
liable  for  failure  to  make  a  valid  assessment  to 
pay  for  the  improvement  where  the  evidence 
showed  that  the  contract  itself  was  void  ab  initio, 
because  it  was  not  let  to  the  lowest  bidder  as 
required  by  the  charter. 


CONTRACTOR     ENTITLED    TO    ASSESSMENT    ON     COM- 
PLETION   WITHIN     EXTENDED    TIME.    THOUGH 
CITY'S    ACCEPTANCE    DELAYED 

The  California  Supreme  Court  holds.  Federal 
Const.  Co.  V.  Newhouse,  199  Pac.  519,  that,  in 
street  improvement  proceedings  under  the  San 
Francisco  street  improvement  ordinance,  if  the 
contract  was  actually  completed  within  the  time 
fixed  in  the  contract  by  valid  extensions,  the  as- 
sessment was  not  invalidated  because  it  was  not 
issued  until  after  the  time  for  completion  had  ex- 
pired. If  the  contractor  finished  the  work  within 
the  time  required  he  was  entitled  to  the  assess- 
ment, even  though  the  acceptance  by  the  street 
commissioner  was  delayed. 


DEBTS    OF    MUNICIPALITIES    IN    CALIFORNIA    CANNOT 
BE  GARNISHED  THOUGH   FOR   PRIVATE   ENTER- 
PRISES, AS  WATER  WORKS  CONSTRUCTION 

The  California  Supreme  Court  holds,  Irilarry 
v.  City  of  San  Diego,  199  Pac.  1041,  that  a  debt 
due  by  a  municipal  corporation  in  the  conduct 
of  a  private  and  proprietary  enterprise,  such  as 
a  municipal  water  system,  may  not  be  garnished 
in  an  action  against  the  creditor.  California  is 
one  of  the  states  where  the  courts  hold  that  mu- 
nicipal corporations  are  not  subject  to  garnish- 
ment. The  Legislature  has  provided  in  the  Code 
of  Civil  Procedure  a  special  method  for  the  sub- 
jection of  debts  due  from  a  municipality  to  the 
lien  of  a  judgment. 


CITY  REJECTING  CONTRACTOR'S  TENDER  OF  PERFOR- 
MANCE   CANNOT    RECOVER    ON    HIS    BOND 

The  Maryland  Court  of  Appeals  holds,  Title 
Guaranty  &  Surety  Co.  v.  Poe,  114  Atl.  481,  that 
where  one  contractor  agreed  to  take  over  a  con- 
tract of  another  contractor  with  a  municipality 
if  he  should  be  allowed  to  take  over  the  original 
contractor's  plant,  and  gave  a  bond  for  perform- 
ance, but  the  city  refused  to  accept  his  tender  of 
performance,  the  surety  on  the  bond  was  not  li- 
able either  to  the  city  or  to  the  surety  on  the 
bond  of  the  original  contractor,  which  claimed 
that  the  second  bond  was  for  its  benefit,  since 
the  second  contractor's  tender  of  performance 
and  the  city's  refusal  worked  a  discharge. 


STREET    IMPROVEMENT    CONTRACTOR    MAY     RECOVER 
DAMAGES    CAUSED    BY    NEGLIGENT    MISTAKE    IN 
ADVERTISEMENT    AS    TO    AMOUNT    OF    EM- 
BANKMENT   REQUIRED 

Where  an  advertisement  for  bids  for  a  street 
improvement  was  inserted  by  virtue  of  the  pro- 
visions of  the  charter  prepared  by  the  city's 
agents,  it  becomes  the  city's  invitation  to  bid,  and 
whatever  representations  it  contains  are  the  city's 
representations.  When  such  an  advertisement, 
by  a  mistake  amounting  to  negligence,  materially 
understated  the  amount  of  embankment  which  the 
contractor  would  be  required  to  construct,  it  was 
the  city's  misrepresentation ;  and  if  the  contractor 
had  a  right  under  the  circumstances  to  rely  upon 
it  as  being  approximately  correct,  and,  so  relying, 
made  a  ruinous  or  unprofitable  bid,  the  Oregon 
Supreme  Court  holds,  Palmberg  v.  City  of  As- 
toria, 199  Pac.  630,  that  the  city  should  be  held 
liable,  not  on  the  ground  of  a  contract,  or  on  a 
quantum  meruit  for  the  reasonable  value  of  the 
labor  and  expense  of  the  contractor  in  bringing 
the  embankment  up  to  grade,  but  as  damages  for 
a  negligent  act  inducing  the  contractor  to  enter 
into  the  contract  and  expend  a  greater  sum  in 
completing  it  than  would  have  been  necessary 
had  the  conditions  been  correctly  stated.  The 
error,  however,  must  be  due  to  carelessness,  neg- 
ligence or  incompetency  of  the  city's  agent  who. 
made  the  mistake. 

It  was  not  necessary  that  the  contractor  should 
make  new  surveys  or  surveys  from  an  independent 
profile  on  file,  in  order  to  verify  the  city  survey- 
or's calculations,  since  he  had  the  right  to  rely 
upon  these  computations  as  substantially  correct. 

It  was  also  held  that  the  contractor  did  not 
waive  his  right  to  recover  by  proceeding  to  com- 
plete his  contract  after  discovery  of  the  mistake, 
since  a  party  induced  by  a  false  representation  to. 
enter  into  a  contract  may  proceed  to  perform  it 
and  sue  for  damages  for  the  misrepresentation. 


PROVISION  FOR  PAYMENT  OF  DEBTS  IN  ROAD  IM- 
PROVEMENT BOND  MAY  EXCEED  STATUTORY 
REQUIREMENT 

The  Oregon  Supreme  Court  holds,  Clatsop 
County  ex  rel.  Hildebrand  v.  Feldschan,  199  Pac. 
953,  that  a  provision  in  a  road  improvement  bond 
for  payment  of  "all  just  debts,  dues,  and  demands 
incurred  in  performance  of  the  work"  is  valid  and 
binding  on  the  surety  though  the  statute  merely 
required  the  bond  to  be  conditioned  for  the  pay- 
ment of  labor  and  materials  ;  and  such  a  provision 
covers  supplies  furnished  the  contractor  for  the 
housing  and  maintenance  of  his  men,  etc.,  in  rural 
districts.  "Such  provisions,"  the  court  said,  "are 
in  conformity  to  a  moral  duty  resting  upon  coun- 
ty officials  to  see  that  its  citizens  and  others  who 
furnish  laborers  and  subcontractors  with  mate- 
rials and  supplies,  and  extend  credit  to  a  contrac- 
tor to  assist  in  the  performance  of  the  public 
work,  are  protected.  Such  provisions  tend  to 
promote  efficiency  in  the  construction  of  the 
roads  of  a  county.  They  are  in  the  interest  of 
justice  and  equity,  and  was  not  ultra  vires." 
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NEWS  OF  THE  SOCIETIES 


Nov  21— CHICAGO  SECTION,  .AJ^IER- 
IC  ^N  SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Joint  meeting  with  Western 
Engineering  Society. 

Nov  22  —  ATLANTA  SECTION. 
.-UVIERICAN  SOCIETY  OF  MECHANI- 
CAl.   ENGINEERS.  „^^^^, 

Nov  22— PHILADELPHIA  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.    Adelphia  Hotel. 

Nov  25  — COLORADO  SECTION. 
.\MERICAN  SOCIETY  OF  MECH.^NI- 
CAL  ENGINEERS.  Metropole  Hotel. 
Denver.  Secretary,  William  Lester, 
Vulcan  Iron  Works.  ^^ 

Nov.  28-29— KANSAS  CITY  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Two-day  regional 
meeting.  Secretary,  Louis  Bendit.  517 
Finance  bldg.  _      ^ ^^, 

Dec  1-3— MONTANA  IRRIGATION 
AND  DRAINAGE  INSTITUTE.  Great 
Falls.  Mont.  , 

Dec.  5-8— AMERICAN  ASSOCIATION 
OF  STATE  HIGHWAY  OFFICI.\L,S. 
Omaha,  Neb.  Secretary,  J,  H.  Mullen. 
St.  Paul,  Minn.  „„ 

Dec.  5-9— AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Annual 
convention.     New   York   City. 

Dec.  6-9— AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEERS.  14th  annual 
meeting.     Baltimore.  Md.  „„.„ 

Dec.  13— ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel,  Buffalo. 
Secretary,  N.  L.  Nussbauraer,  80  W. 
Genesee  street.   Buffalo.  

Dec  14— NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS.  Engineering 
Societies'   building.   New  York  City. 

Dec.  15— ENGINEERS'  CLUB  OF  CIN- 
CINNATI.    Cincinnati. 

Dec.  22-23— KANSAS  ENGINEERING 
SOCIETY.  Annual  meeting.  Hutchin- 
son, Kan.  Secretary,  J.  M.  Averill,  To- 
peka,  Kan. 

Dec.  .  27-31— .^lERICAN  ASSOCIA- 
TION FOR  THE  ADVANCEMENT  OF 
SCIENCE.  SMITHSONIAN  INSTITUTE, 
Washington,  D.  C.     Toronto.  Canada,_ 

Jan.  4-14  —  CLEVELAND,  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,   Cleveland.   Ohio. 

Jan.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago,  111. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan, 
Ann   Arbor.    Mich. 

Feb.  15-17— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
■cieties'  building.  New  York  City. 

Feb.  21-23— MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CrV'lL  EN- 
GINEERS. First  annual  convention. 
Curtis  Hotel,  Minneapolis. 

Apr.  27-30— BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28,  Cleveland, 
O.,;  Apr.  29,  Massillon,  C;  Apr.  30, 
Youngstown,  O. 

May  15-19  —  AMERICAN  WATER 
WORKS  ASSOCIATION.  Annual  con- 
vention.   Philadelphia.  Ptu 


WESTERN   SOCIETY  OF   ENGINEERS 

The  November  program  of  the  West- 
ern Society  of  Engineers,  included  the 
following  papers:  "Illinia  Harbor,"  by 
Col.  W.  V.  Judson ;  "Layout  and  Design 
of  the  Modern  Industrial  Plant,"  by 
Frank  D.  Chase;  "Engineering  Feature? 
of  Chicago's  New  Gas  Plant,"  by  J.  I. 
Thompson.  There  will  also  he  an 
"Experience  Night,"  at  which  15 
minute  talks  will  be  given  on  per- 
sonal engineering  experience ;  and  talks 
on  "Business  Management"  and  "Or- 
ganization." 


NEW      YORK      SECTION,      AMERICAN 

SOCIETY  OF  CIVIL  ENGINEERS' 

JOINT  MEETING 

Regular  meeting,  November  14th. 
Subject :  "The  St.  Lawrence  Ship  Canal 
and    Power   Project." 

Speakers :  Hon.  Henry  J.  Allen, 
Governor  of  Kansas ;  Hon.  W.  J. 
Harding,  former  Governor  of  Iowa ; 
Dr.  R.  S.  MacElwee,  Director  of  the 
School  of  Foreign  Service,  George- 
town University,  \\'ashington,  D.  C,  on 
"The  Greatest  Single  Step  Along  the 
Boston,  Mass.,  on  "The  Power  and 
Road  to  National  Efficiency,"  illustrated 
by  lantern  slides^,  H.  I.  Harriman,  of 
Transportation  Features  of  the  Pro- 
ject, Translated  into  the  Economics  of 
New  England  and  the  East.'' 

BROOKLYN    ENGINEERS'  CLUB 

At  the  Regular  Meeting  November 
10th,  Paper  No.  ITT,  entitled:  "Oxy- 
Acetylene  Welding  from  a  practical 
standpoint,"  was  presented  by  Mr. 
Nicholas  M.  Powell,  of  The  Powell 
Welding   Co.,   Brooklyn,   N.   Y. 

At  the  informal  meeting,  November 
ITth,  Industrial  Brooklyn,  Paper  No. 
6,  on  the  processes  involved  in  the 
production  of  Sugar,  from  the  planta- 
tion to  the  commercial  product  famili- 
arly known  as  "Domino  Sugar"  was 
presented  by  Mr.  Richard  Mommers, 
General  Superintendent  of  the  Ameri- 
can Sugar  Refining  Company. 

On  December  1st,  Industrial  Brook- 
lyn, Paper  No.  T.  the  work  of  the 
Sperry  Gyroscope  Co.  will  be  described 
by  Mr.  O.  B.  Whittaker,  Supervisor 
of  the  Service  and  Installation  De- 
partment. 

NORTHWESTERN    SECTION, 
A.    S.    C.    E. 

At  a  recent  meeting  of  the  North- 
western section  of  the  -American  So- 
ciety of  Civil  Engineers  held  in  Minne- 
apolis. Minn.,  the  following  officers  were 
elected :  President,  \\'.  T.  Walker ;  first 
vice-president,  George  H.  Herold; 
second  vice-president,  James  B.  Oilman; 
and       secretary-treasurer,        Paul       C. 

OHIO  CONFERENCE  ON  WATER  FIL- 
TER  PLANT  OPERATION 

The  state  department  of  health  of 
Oliio  has  called  a  conference  to  be  held 
at  the  Southern  Hotel,  Columbus,  Ohio. 
November  2-22,  at  which  it  is  expected 
that  every  water  purification  plant  in  the 
state  will  be  represented.  Mayors, 
directors  of  public  service  and  superin- 
tendents of  water  works  have  been  in- 
vited to  attend  the  conference  as  guests. 
INDUSTRIAL  RELATIONS  CON- 
FERENCE 

The  Industrial  Relations  Conference 
was  held  at  Harrisburg,  Pa.,  on  Oc- 
tober 24-27th,  under  the  auspices  of  the 
Department  of  Labor  and  Industry  of 
Pennsylvania.  The  following  subjects 
were  discussed:  "Industrial  Co-opera- 
tion" ;  "The  Foreign  Outlook"  ; 
"Women  and  Giildren  in  Industry"; 
"Stabilizing  Industry  and  Employ- 
ment": ■'Industrial  Waste";  "Industrial 
Education" ;  "Industrial  Publicity|| ; 
"Medical  Supervision  in  Industry" ; 
"Workmen's     Compensation."       There 

I  was  also  an  industrial  welfare  exhibit 
It  the  Penn  Harris  Hotel,  at  which 
materials  were  displayed  relating  to  in- 


dustrial efficiency,  such  as  fire  pre- 
vention and  protection,  safety  devices, 
illumination,  firestaid,  health,  hygiene, 
welfare,  etc. 

ENGINEERS'  CLUB  OF  PHILADEL- 
PHIA 
The  Engineers'  Club  of  Philadel- 
phia, announces  the  following  addresses 
at  its  luncheon  meetings :  November, 
"Accomplishments  Under  the  Federal 
Water  Power  Act,"  by  O.  C.  Merrill; 
and  November  29,  "The  Kansas  City 
Board  of  Public  Welfare  An  Interesting 

Experiment  in  Civic  Democracy,"  by 
Jacob  Billikopf. 

TEXAS  SECTION,  A.  S.  C.    E. 

The  Texas  section  of  the  American 
Society  of  Civil  Engineers  at  its  annual 
meeting  on  October  28th  elected  the  fol- 
lowing officers :  President.  Col.  E.  B. 
Sands ;  second  vice-president,  Major  W. 
J.  Powell ;  and  secretary-treasurer,  K 
N.  Xoves. 

ENGINEERS'  CLUB  OF  TRENTON, 
N.  J. 

The  Engineer's'  Oub  of  Trenton,  was 
addressed  on  October  2th  by  Thomas 
H.  Wiggin  on  "Two  Years'  Experi- 
ences in  China,"  illustrated  with  lantern 
slides :  and  on  November  10th  by  Rob- 
ert Fleming  on  "Building  Codes,"  with 
particular  reference  to  the  proposed 
new  building  code   for  Trenton. 

HOUSTON    ENGINEERS'  CLUB 

The  Houston.  Tex.,  Engineers'  Oub 
at  its  meeting  on  October  18th  was  ad- 
dressed by  Thomas  H.  Ball  on  "The 
Houston  Ship  Channel  and  Its  Future." 
The  following  officers  have  been 
elected :  President  E.  G.  Maclay,  first 
vice-president,  E.  M.  Wise ;  second 
vice-president,  R.  J.  Cummins;  third 
vice-president.  ^^'.  H.  Mead ;  and  sec- 
retary-treasurer. A.  J.  Banta. 

PERSONALS 

.-\bney,  G.  R.,  of  Beaumont,  Tex., 
has  been  appointed  highway  engineer  of 
Angelina   county,  Texas. 

Martin,  C.  A.,  was  recently  ap- 
pointed construction  engineer  on  pav- 
ing and  sewage  work  for  puyallup, 
W'ash. 

At  the  recent  elections  the  follow- 
ing mayors  were  elected :  Indianapolis, 
Ind.,  Samuel  Lewis  Shank;  Louis- 
ville, Ky.,  Judge  Huston  Quin ;  De- 
troit, Mich..  James  Couzens,  re-elected ; 
Princeton,  N.  J.,  Dr.  Charles  E. 
Browne,  re-elected ;  Albany,  N.  Y., 
William  S.  Hackett; Syracuse,  N.  Y., 
John  H.  \\'alrath:  Yonkers,  N.  Y., 
Walter  Taussig ;  Oneonta,  N.  Y.,  C. 
C.  Miller;  Elmira,  N.  Y.,  J.  Morton 
Wood;  Buffalo,  N.  Y.,  Frank  X. 
Schwab;  Rochester,  N.  Y.,  C.  D.  Van 
Zandt ;  Schenectady,  N.  Y.,  George 
R.  Lunn.  re-elected ;  Lackawanna,  N. 
Y.,  Michael  J.  Mescall,  the  only  So- 
cialist elected  in  the  state ;  Youngstown, 
Ohio,  George  L.  Oles ;  Cleveland,  Ohio, 
Fred  Kohler ;  Cincinnati,  Ohio,  George 
Prescott  Carrell ;  and  Scranton,  Pa., 
John  Durkan. 

Netleton.  Edward  S.,  acting  city  en- 
gineer of  New  Haven,  Conn.,  has  been 
appointed  city  engineer. 

Wehrung,  J.  P..  has  been  appointed 
district  engineer  for  the  Falls  County 
Road  District  No.  5,  with  headquarters 
at    Chilton,   Tex. 

Ward,  Robert  L.  E.,  has  been  ap- 
pointed city  engineer  of  Canon  City, 
Colo. 
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Describing  New  Machinery.  Apparatus,  Materials  and  Methods  and  Recent  Interes«ing  Inatallations 


BACK  SLOPER  ATTACHMENTS  19 
Back  sloper  attachments  to  be  con-j^ 
nected  to  or  removed  from  the  Adams 
graders  are  designed  to  cut  a  clean,  uni- 
form back  slope,  a  flat  bottom  and  in- 
side slope  at  one  operation  and  are  put 
on  the  market  by  J.  D.  Adams  &  Co. 
The  attachment  for  the  road  No.  18 
machine  has  been  used  for  more  than 
three  years  for  successfully  digging 
ditches  to  specifications  on  state  and 
federal  aid  roads.  It  is  hinged  to  the 
board  and  is  made  in  two  sections,  one 
to  cut  the  flat,  bottoms  and  one  to  cut 
the  back  slope  having  renewable  blades. 
The  back  sloper  attachment  for  road 
cleaning  and  giant  road  cleaning  ma- 
'chines  are  practically  alike.  The  sec- 
tion that  cuts  the  flat  bottom  and  inside 
slope  is  bolted  on  the  inside  of  the  blade 
and  the  back  sloping  section  fits  around 

DITCH  cur  BY   BACK    ' 
SLOPER  N5  a  FOR 
GIANT  f?OAD  KINO. 


ditions.     Most  scarifiers  and  blades  can 
be   used   separately   or   in   combination, 
in   the   latter   case   loosening   hard   sur- 
faces  and    removing   it    simultaneously. 
IMPROVED    SLIDING    HOPPER 
FRAME    FOR    CONCRETE 
TOWER 
The  improved  sliding  frame  on  con- 
crete towers  manufactured  by  the  Ran- 
some   Concrete   Machinery   Co.,   carries 
the  rope  bracket,  boom  bracket,  straight 
backed    receiving    hopper   and    concrete 
chute,  thus  providing  all  required  move- 
able connections  and  permitting  them  to 
be   quickly   shifted   in   a  group   to   any 
required   position  between   the  top   and 
the  bottom  of  the  tower  to  correspond 
to  the  different  heights  of  hoists  and  to 
different  lengths  and  elevations  of  spout- 


ing. 


the  end  of  this  special  share  and  bolts 
to  the  board  besides  being  rigidly  sup- 
ported by  an  arm  bolted  to  the  draw  bar. 
The  slopers  can  be  attached  to  any  road 
cleaning  or  giant  road  cleaning  grader 
by  quickly  boring  four  holes  in  the 
mold  boards. 

The  side  cutting  of  a  back  sloping 
attachment  together  with  the  load  on 
the  point  of  the  blade  tends  strongly 
to  pull  the  grader  into  the  bank,  and 
are  offset  with  the  Adams  graders  by 
leaning  the  front  wheels. 

The  Adams  scarifier  grader  No.  8-A 
is  equipped  with  3  leaning  wheels  and  JrTTiii  r 
all  adjustments  of  other  Adams  graders 
and  possesses  in  addition  a  scarifier  that 
may  be  used  if  desired  instead  of  the 
8-foot  reversible  regular  blade.  It  is 
hauled  by  a  tractor  of  required  draw- 
bar h.  p.,  according  to  the  working  con- 


Hi'-rj-:    A.vii    1:1  MJM     i;.\.\- 

.'^UMK    .SLIDING    FR.V.ME    AND 
STEEL  TOWER 

The  long  light  framework  receives 
the  reactions  insures  the  correct  re- 
lative spacing  of  different  moveable  units 
and  is  fitted  to  the  corner  members  of 


the  tower  and  distributes  the  stresses 
oyer  them  so  as  to  avoid  the  possibility 
of  concentrated  loads  and  the  buckling 
of  the  tower  posts  between  the  channel 
points  of  the  tower  bracing.  It  engages 
the  flanges  of  the  tower  angles  so  as 
to  mamtam  its  alignment  while  it  is 
hoisted  or  lowered,  is  quickly  discon- 
nected, shifted  and  reconnected  so  that 
little  time  is  lost  in  its  adjustment. 

It  can  be  operated  with  the  boom 
shovvn  in  the  engraving,  or  with  the 
special  improved  boom  made  with  two 
end  sections  of  5-inch  pipe  with  steel 
connection  castings  at  each  end  of  the 
sections.  These  castings  provide  for 
the  pin  connections  at  the  tower  and 
for  the  tackles,  and  they  also  receive 
the  middle  section  of  the  boom  made 
with  a  pair  of  7-inch  channels  19  inches 
liick  to  back,  providing  a  clear  space  7 
I'  ct  long  between  them  for  the  passage 
'  1  the  concrete  chute.  This  boom  is 
very  rigid  and  simple  in  construction. 
he  regular  48-foot  length  weighs  1,150 
unds,  as  compared  with  an  equivalent 
iiticed  boom  weighing  1,570  pounds. 
rhe  strength  is  sufficient  to  permit  the 
1'  iigth  to  be  extended  if  necessary  by 
the  use  of  longer  pieces  of  pipe  for 
either  of  the  end  sections. 

CHAMPION  SNOW  PLOW 
The  Champion  Snow  Plow  manu- 
'  ictured  by  the  Good  Roads  Machinery 
'  "..  Inc.,  has  been  designed  to  meet  the 
niand  for  rapidly  and  conveniently 
aning  city  streets  and  country  roads 
I  iin  snow  and  ice  during  and  after 
-nr,\v  storms.  Installed  on  a  motor 
inick  It  IS  able  to  move  with  the  traf- 
iM  and  ahead  of  the  traffic,  and  clear 
the  street  without  blocking  it.  It  has 
been  developed  during  the  last  5  years 
and  can  now  be  attached  to  any  truck 
or  tractor  quickly. 

It  consists  essentially  of  a  steel 
scraper  blade  10  feet  long  and  16  inches 
wide,  hung  to  a  semi-circular  steel 
frame,    providing   angular   adjustments 
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and  making  it  possible  to  set  the  scraper 
blade  at  any  desired  angle  for  right  or 
left  hand  cutting.  The  angle  is  changed 
and  fixed  by  setting  a  pin  in  the  semi- 
circle. 

The  principal  advantages  of  the 
Champion  plow  include  the  automatic 
blade  connection  that  permits  the  blade 
to  pass  over  obstructions  and  imme- 
diatelj'  return  to  operating  position; 
the  universal  axle  clamp  built  to  be  at- 
tached to  any  truck  having  I-beam  or 
rectangular  section  of  front  axle;  the 
universal  lifting  device  consisting  of  a 
hand  wheel  and  worm  gear  that  can  be 
easilv  and  quicklv  attached  to  any  make 
of  truck;  the  tilting  device  that  moves 
the  scraper  blade  backward  and  forward 
with  a  wheel  or  screw  mechanism  to 
suit  any  condition  of  snow  removal 
and  the  5  x  16-inch  mold  board  10  feet 
long  and  4  feet  wide  with  a  6x  ¥4- 
inch  carbon  steel  edge  10  feet  long  that 
can  be  renewed.  . 

Urge  numbers  of  the  Champion  bnow 
Plow  have  been  used  by  the  Street 
Highway  Departments  of  Pennsylvania, 
500  are 'in  use  for  the  street  cleaning 
in  New  York  and  many  are  used  in 
other  states  and  cities  The  catalog 
illustrates  them  in  service  attached  to 
various  makes  of  trucks,  tractors  and 
steel  mules  and  to  a  motor  chassis. 

INDUSTRIAL  NOTES 

The  Bucyrus  Co.  announces  the  re- 
moval of  its  New  York  office  to  30 
Church  Street,  with  E.  G^  Lewis  as 
Eastern  sales  manager,  effective  De- 
cember 1st.  M.  J.  WoodhuU  has  been 
apointed  general  sales  manager  to  suc- 
ceed Mr.  Lewis  in  Chicago,  and  E.  K. 
Weber,  Northern  sales  manager  at 
Minneapolis  to  succeed  J.  .N-  Gaw- 
throp.who  will  become  associated  with 
Mr.  Lewis  in  New  York. 

The  waterworks  at  Hopewell,  Va., 
have  been  sold  by  the  Du  Pont  Chem- 
ical Co  to  the  Industrial  Service  Cor- 
poration of  Virginia,  which  corpora- 
tion took  over  the  operation  of  the 
plant  November  1st,  with  J.  F.  Muhlig 


as  general  manager  and  operating  head 
of  the  new  corporation. 

The  Austin  Machinery  Corporation 
announces  that  the  Canadian  Austin  Ma- 
chinery, Limited,  Woodstock,  Ontario, 
incorporated  under  the  laws  of  Canada, 
will  henceforth  act  as  sole  manufactur- 
ers and  distributors  in  Canada  of  the 
complete  Austin  line  of  earth-moving 
and  concrete-mixing  equipment. 

The  Consolidated  Expanded  Metal 
Companies,  Braddock,  Pa.,  announce  the 
opening  of  a  direct  branch  office  and 
eastern  distributing  warehouse  at  .i37 
West  35th  St.,  New  York  City.  The 
new  sales  oftice  will  be  under  the  per- 
sonal direction  of  Thomas  R.  Herbest, 
Jr.,  who  during  the  past  seven  years  has 
established  and  operated  similar  dis- 
tributing stations  for  this  Company  m 
Philadelphia  and  Pittsburgh. 

The  Bucyrus  Company  announces  the 
removal  of  its  New  York  office  to  suite 
72S,  30  Church  Street,  with  E.  G.  Lewis 
in  charge  as  eastern  sales  manager, 
effective  December  1.  M.  J.  Wood- 
hull  is  appointed  central  sales  manager 
to  succeed  Mr  Lewis  in  charge  of  the 
Chicago  office,  622  McCormick  Building. 

E  R.  Weber  is  appointed  Northern 
Sales  Manager,  at  Minneapolis,  1224 
McKnight  Buildnii,'  to  succeed  J.  N- 
Gawthrop,  who  will  become  assoa- 
ated  with  Mr.  Lewis  in  New  York. 


Ben.  L.  Whitney  formerly  with  the 
Byers  Co.  has  opened  an  office  at  .-23 
Detroit  Savings  Bank  Bide.  Detroit, 
Michigan,  and  will  represent  the  Orton 
&  Steinbrenner  Co.  in  that  territory. 

The  Perfection  Hoist  &  Engine  Co.. 
formerly  of  Milwaukee,  Wis.,  has 
opened  up  a  new  factory  at  Two  Rivers, 
Wis.,  for  the  manufacture  of  its  'Ter- 
fect  horizontal  mechanical  hoist"  and 
the  "Perfectlite"  isolated  light  and 
power  plants  for  farm  homes. 

The  Universal  Crane  Co..  Elyria, 
Ohio,  has  appointed  George  L.  Sawyer 
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to  represent  it  in  the  New  York  field" 
in  the  sale  of  Universal  cranes,  with 
office  at   141   Center   street,  New  York 

Citv. 

■  EXHIBITS  AT  THE  A.  S.  M.   I. 

In  connection  with  the  convention  of 
the  American  Society  of  Municipal  Im- 
provements held  in  Baltimore  October 
2oth  to  2Sth,  a  number  of  firms  dealing 
in  materials  used  by  municipalities  in 
public  work  e.xhibited  samples  and  lit- 
erature of  their  materials  in  neatly  con- 
structed booths  in  the  convention  room 
and  the  hallway  leading  to  it.  The  idea 
of  having  booths  in  the  convention  hall 
was  not  a  happy  one,  as  it  was  necessary 
either  for  the  exhibitors  to  entirely 
forego  the  use  of  their  booths  for  dis- 
cussing their  products  with  interested 
parties,  or  to  interfere  with  the  meet- 
ings of  the  convention  by  holding  such 
discussions.  It  is  greatly  to  the  credit 
of  the  exhibitors  that  they  absolutely 
adhered  to  the  former,  much  to  their 
own  disadvantage.  Certainly  if  they  are 
consulted  no  future  conventions  of  this 
or  other  societies  at  which  exhibits  are 
presented  will  try  to  combine  the  ex- 
hibit and  convention  hall. 

Those  who  rented  booths  at  this  con- 
vention were  the  following:  Granite 
Paving  Block  Manufacturers  Associa- 
tion, Public  Works,  Wayne  Iron 
W'orks,  Holt  Manufacturing  Co.,  Elgin 
Sales  Corp.  Manufacturers'  Record, 
Asphalt  Association,  Engineering  News- 
Record,  Engineering  and  Contracting, 
.■\merican  Citv,  Fidelity  and  Deposit  Co., 
John  C.  Louis,  National  Paving  Brick 
Manufacturers'  Association  and  Eastern. 
P  B.  M.  A.,  Hastings  Pavement  Co.. 
Standard  Oil  Co.  of  New  Jersey,  Dorr 
Co  ,  National  Steel  Fabric  Co.,  Barrett 
Co..  Lock  Joint  Pipe  Co.,  Koehring 
Machine  Co.,  Dunn  Wire  Cut  Lug 
Brick.  Warren  Bros.  Co.,  Core  Joint 
Concrete  Pipe  Co.,  Portland  Cement 
Association,  Austin- Western  Road  Ma- 
chinery Co.,  Henry  H.  Meyer  Co.,  Pio- 
neer .\sphalt  Co..  Celite  Products  Co., 
Texas  Co.,  W.  &  L.  E.  Greeley.  The 
White  Co.,  East  Iron  &  Machine  Co., 
Asphalt  Refining  Co..  International  Mo- 
tor   Co.,    Peerless    Weighing    Machine 

^°new'^calcuTat.ng  machines 

The  Monroe  Calculating  Machine  Com- 
pany has  just  brought  out  a  new  model 
calculating  machine  to  be  made  m  three 
sizes,  12  to  20  place  capacity.  Special 
features  of  these  machines  include  light 
keyboard  touch  and  easy  crank  turn; 
one  stop  operating  crank;  removable 
operating  crank;  dial  clearout ;  repeat 
and  non-repeat  keys,  speed  with  ac- 
curacy  and   visible   proof. 

-tup'  united    states   cast    iron 

PIPE  AND   FOUNDRY  COMPANY 

The  United  States  Cast  Iron  Pipe 
and  Foundry  Company.  Burlington.  N. 
J.,  has  opened  a  new  office  at  811  Dixie 
Terminal  Building.  Cincinnati.  P.  1. 
I  aws.  .Assistant  Works  Manager,  will 
make  this  point  his  headquarters.  Sales 
from  this  office  will  be  in  charge  of 
Mr    Harold   G.    Henderson. 

ZONING  IN   NEW  HAVEN 

It  ha=;  been  announced  that  Mayor 
Fitzgerald  of  New  Haven.  will 
promptly  put  into  force  int  that  city  a 
new  zoning  law.  passed  by  the  last 
Connecticut  Legislature  to  give  alder- 
men power  to  regulate  the  operation  in^ 
various  parts  of  tile  city. 


PUBLIC  WORKS. 


CITY 


COUNTY 


,0      STATE 


A    Combin:itinn    of    "MUXIflPAI^      JOVR^'^A!,"    nnil    "(ONTK ACTIXG" 


Vol.    51 


NOVEMBER  26,  1921 


No.  22 


Linwood  Avenue  Tunnel^  Milwaukee 

Water  Works 


Waterworks  tunnel  7,464  feet  long  and  9  feet  in  diameter,  driven  from 

two  shafts  alternately,  throiig-h  clay,  under  27  pounds  pressure,  without 

shield.     Shaft  lining-s  partly   sunk  and  partly   undeiijinned.     Hard  clay 

excavated  with  pneumatic  tools. 


A  supplementar)-  water  ^.upply  for  the  city  of  Mil- 
waukee is  to  be  drawn  from  Lake  Michigan  through 
an  intake  crib  located  in  water  67  feet  deep  and  6,500 
feet  from  the  shore  line  and  through  a  tunnel,  one 
section  of  which,  now  under  construction,  extends 
from  a  shore  shaft  7,085  feet  across  the  Lake  Park 
and  under  the  center  line  of  Linwood  avenue,  in  the 
fine  residential  part  of  the  city,  through  the  Lake 
Drive  and  Oakland  Construction  shafts  and  under  the 


Chicago  and  Northwestern  Railway,  the  Milwaukee 
river  and  a  5-foot  intersecting  sewer  to  a  gate  well 
outside  the  location  for  the  proposed  Riverside  pump- 
ing station. 

This  section  of  the  tunnel  is  on  a  tangent  and  is 
uniformly  graded  down  from  the  lake  and  to  the  gate 
well,  descending  12  feet  in  7,000  feet.  The  nine  test 
borings  made  on  the  center  line  in  advance  of  the 
construction   work    indicated    that   the    tunnel    would 
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pass  from  the  lake  to  the  pumping  station  through 
gray  and  sandy  clay  with  boulders,  hardpan,  sandy 
hardpan,  and  blue  clay,  and  the  materials  that  had 
been  encountered  on  November  1st  when  the  excava- 
tion was  99-3  percent  completed  was  characterized  as 
chiefly  "hard  stony  clay  with  pockets  and  strata  of 
water  bearing  sand,  quicksand  and  gravel  in  wavy 
strata,  substantially  horizontal.  The  clay  was  found 
to  be  frequently  stratified  with  alternating  seams  3/2 
inch  to  3  inches  thick,  filled  with  water-bearing  sand 
and  having  occasional  pockets  of  sand  and  gravel,  but 
no  pockets  of  harmful  gases,  which  are  sometimes 
found  in  clay  strata." 

EXCAVATING    SHAFTS 

Besides  an  11  x  ii-foot  and  a  5  x  7-foot  gate  well, 
there  are  two  permanent  construction  shafts  10  feet 
in  diameter  inside,  one  of  them  at  Lake  Drive,  1,341 
feet  from  the  lake  end  of  the  tunnel,  from  which 
headings  have  been  driven  in  both  directions  to  a 
combined  length  of  3,475  feet,  and  the  other  at 
Oakland  avenue  about  1.550  feet  from  the  proposed 
pumping  station,  from  which  headings  will  have 
been  driven  in  both  directions  to  a  combined  length 
of  about  3,989  feet. 

Both  shafts  were  excavated  square,  braced  by 
10-  X  ID-inch  timber  sets  spaced  4  feet  center  to 
center,  with  2-inch  maple  sheathing  at  the  outside 
of  the  excavation.  The  cross-section  of  the  excava- 
was  18x18  feet,  ofl'set  at  a  depth  of  16  feet  to  a 
cross  section  of  16  x  16  feet.  The  Oakland  avenue 
shaft  was  excavated  by  this  method  to  a  depth  of 
33  feet  and  the  Lake  Drive  shaft  to  a  depth  of  58 
feet.  At  these  depths,  concrete  caissons  were  built 
ID  feet  inside  iliameter  with  a  12-inch  shell  in  12- 
foot  sections  to  a  height  of  36  feet. 

At  the  bottom  of  each  caisson  a  steel  cutting  edge 
was  placed,  made  up  of  a  6-  x  6-inch  angle  iron  to 
which  was  rivited  a  7/16-inch  steel  plate  fixed  to 
the  outside  of  the  concrete  shell  to  a  height  of  6 
feet.  The  earth  excavated  inside  the  concrete  lin- 
ing with  air  hammers  allowing  the  caisson  to  sink 
by  its  own  weight.  The  Oakland  avenue  shaft  was 
sunk  through  14  feet  of  red  clay,  7  feet  of  blue 
clay,  15  feet  of  sandy  gray  clay,  54  feet  of  hard 
stony  gray  clay  and  10  feet  of  sand  and  gravel  to 
a  total  depth  of  100  feet  below  the  surface  of  the 
ground  or  30  feet  below  the  water  level,  correspond- 
ing with  the  surface  of  the  lake. 

The  spoil  was  excavated  b\-  hand,  using  bars, 
picks  and  shovels  and  the  hard  clay  was  loosened 
and  detached  without  explosives,  by  IngersoU-Rand 
pneumatic  "coalpicks"  with  8-inch  octagon  bits 
about  I  inch  in  diameter.  The  work  was  done  with 
three  4-man  shifts  per  day,  each  working  8  hours 
and  making  a  progress  of  about  3  feet  in  24  hours. 
They  removed  the  bottom  in  lifts  of  4  to  6  feet  and 
maintaining  a  sump  3  feet  deep,  from  which  the 
water  was  readily  drained  by  a  Nye  pump. 

UNDERPINNING  SHAFT   LINING 

When  the  shaft  entered  the  gravel  stratum,  about 
63  feet  below  the  ground,  the  sinking  of  the  con- 
crete lining  was  stopped  by  the  increasing  friction 
on  the  exterior  surface,  and  the  excavation  was  con- 
tinued 10  feet  to  the  underlying  hardpan  inside  with 
four  successive  courses  of  2  x  6-inch  sheeting  boards 
about  30  inches  long  with  their  abutting  ends  bearing- 
on  a  4-  X  i-inch  inside  sectional  flange  bolted  steel 
ring.     The  sheeting  was   placed   in   successive   annu- 


lar trenches  dug  around  the  circumference  of  the 
shaft  in  30-inch  lifts  that  were  sheeted  as  fast  as 
circumfeixntially  extended.  The' first  course  of  sheet- 
ing took  bearing  at  the  upper  end  on  the  cutting 
edge  of  the  concrete  lining  and  at  the  lower  end  on 
the  steel  ring,  which  also  received  the  top  of  the  next 
course.  Vertical  anchor  rods  were  imbedded  in  tire 
bottom  of  the  40-foot  upper  section  of  the  concrete 
lining,  with  rings  turned  on  their  lower  end  and 
projecting  below  the  cutting  edge,  thus  forming  con- 
nections for  hooked  vertical  rods,  with  rings  on  their 
lower  ends,  which  were  built  into  the  concrete  lin- 
ing that  was  placed  against  the  sheeting  boards  in 
5-foot  courses  that,  after  setting  were  suspended 
from  the  fixed  lining  above  while  excavation  was 
continued   below    their   lower   edges. 

After  the  annular  trenches  were  excavated  and 
sheeted,  the  core  in  the  center  of  the  shaft  was  re- 
moved, another  lift .  was  taken  out  of  tlie  bottom, 
and  so  on  until  the  excavation  was  carried  through 
the  gravel  to  the  hardpan,  where  it  was  continued 
and  the  construction  of  the  successive  6-foot  un- 
derpinning rings  of  the  lining  was  carried  on  the 
same  as  the  above  described,  except  that  the  vertical 
sheeting,  being  unnecessary  because  the  hardpan 
would  stand  without  sliding,  was  omitted.  The 
Lake  Drive  shaft  was  120  feet  deep  and  was  ex- 
cavated and  lined  in  the 'same  manner  as  the  Oak- 
land avenue  shaft,  except  that  in  this  case  no 
sheeting  was  required,  and  the  lining  was  built  by 
the  suspended  courses  6  feet  high  for  the  lower  80 
feet  of  the  shaft.  The  Lake  Drive  shaft  was  driven 
through  58  feet  of  stiff  red  clay,  12  feet  of  sandy 
red  clay,  10  feet  of  stony  blue  clay  and  40  feet 
of  hard  stony  red  clay. 

The  Lake  Shore  gate  well,  44  feet  deep,  was  ex- 
cavated through  red  clay  for  its  entire  depth;  both 
of  the  gate  wells  were  excavated  and  lined  in  the 
same  manner  as  the  Lake  Drive  shaft. 

TUNNELING    PLANT. 

Tunneling  operations  were  commenced  from  the 
Oakland  avenue  shaft,  where,  at  the  surface  of  the 
ground,  a  shaft  house  and  power  plant  were  installed 
and  were  equipped  with  four  Ingersoll-Rand  air 
compressors  of  the  Imperial  type,  having  capacities 
of  1,000  feet,  and  1,200  feet  of  free  air  per  minute 
compressed  to  a  pressure  of  from  12  to  31  pounds 
and  of  850  cubic  feet  per  minute  compressed  to  lOO 
pounds  or  more,  all  of  them  driven  b}'  electric  motors. 
The  shaft  elevator  cage  was  operated  by  a  Thomas 
electric  hoist  and  there  were  two  Jeansville  cen- 
trifugal pumps  of  6-inch  and  5-inch  diameter  and 
two  steam  driven  Cameron  plunger  pumps,  one  of 
them  used    for  grouting. 

The  concrete  for  the  tunnel  lining  was  mixed  in 
a  Koehring  yi-yavd  machine,  installed  10  feet  be- 
low the  surface  of  the  ground  so  as  to  be  fed  by 
gravity  from  the  aggregate  and  cement  storage  on 
the  surface,  and  discharging  through  a  chute  to  the 
)4-yard  side  dump  cars  in  the  tunnel  which  were 
operated  on  a  14-inch  guage  track  and  handled 
both  concrete  and  muck. 

TUNNEL    EXCAVATION. 

The  tunnel  was  excavated  with  a  full  width  top 
lieadin.s;  having  a  semi-circular  cross  section,  11 '-2 
feet  in  diameter.  The  clay  was  split  oflf  in  chunks 
after    havin'';    been    drilled    with    three    Kellar    and 
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small  Ingersoll-Rand  pneumatic  "coal  picks"  mak- 
ing inclined  holes  close  together  and  operated  by 
three  miners  in  each  8-hour  shift.  As  fast  as  the 
extrados  of  the  heading  was  excavated  down  to  a 
level  I  foot  below  the  spring  line  of  the  arch,  the 
roof  and  sides  were  supported  with  continuous  arch 
timbering  consisting  of  bents  made  with  five  arch 
segments,  each  composed  of  two  3-  x  6-inch  planks, 
fastened  together  with  cleats  on  the  inner  surface 
at  each  end.  These  were  set  up  on  4-  x  6-inch 
longitudinal  bottom  sills  and  when  necessary  were 
tightly  adjusted  in  position  by  wooden  wedges  driven 
home  between  the  cleats  at  the  ends  of  the  segments. 
A  permanent  lining  3  inches  thick  was  thus  formed 
outside  of  the  concrete  work  and  protected  tlie 
miners  from  roof  falls,  which,  however,  seldom 
threatened. 

On  a  few  occasions  where  the  ground  was  very 
bad,  a  small  amount  of  gravel  up  to  i  or  2  yards 
fell  from  the  roof,  but  loose  places  were  generally 
supported  by  the  timbering  in  time  to  prevent  any 
fall.  When  sand  and  gravel  pockets  were  encoun- 
tered, the  surface  was  packed  with  hay  that  served 
as  a  strainer,  holding  back  the  solid  matter  and  per- 
mitting the  water  to  seep  freely  through  to  the 
tunnel,  where  it  was  collected  in  the  drains  to  the 
sumps. 

As  fast  as  the  spoil  was  excavated  it  was  shovelled 
by  three  muckers  into  the  dump  cars  which  were 
drawn  to  the  foot  of  the  shaft  by  two  mules.  The 
cars  were  run  on  a  single-track  service  line,  laid 
on  the  platform  that  floored  the  finished  tunnel  lining 
18  inches  above  the  lowest  part  of  the  invert.  Be- 
sides the  muckers  and  miners  there  were  two  skin- 
ners, one  lock  tender  and  one  foreman,  making  a  total 
force  of  ten  men  in  each  of  the  three  8-hour  shifts 
daily. 

The  dump  cars  were  hauled  to  the  air  locks  at 
the  foot  of  the  shaft  and  there  hoisted  on  the  plat- 
form of  the  elevator  cage,  and  transferred  to  a  sur- 
face track  running  to  the  spoil  bank.  In  order  to 
prevent  the  possibility  of  cars  on  the  spoil  track 
being  accidently  pushed  into  the  shaft  when  the 
cage  was  below  die  surface,  the  top  of  the  shaft 
was  protected  by  a  moveable  horizontal  framework 
supported  on  the  surface  of  the  ground  alongside 
the  shaft,  and  having  longitudinal  timbers  connected 
by  transverse  pieces  providing  a  stop  for  the  cars 
on  the  surface  track.  A  pair  of  transverse  timbers 
across  the  top  of  the  longitudinal  pieces  at  the  center 
point  served  as  guides  engaging  the  vertical  timbers 
of  the  framing  and  had  clearance  between  them 
that  permitted  the  hoisting  ropes  to  operate  but 
would  not  clear  the  sheave  on  the  top  of  the  cage 
over  which  the  hoist  rope  passed;  therefore  the 
framework  formed  an  automatic  safety  device  that, 
when  the  cage  was  lowered,  rested  on  the  surface 
of  the  ground.  When  the  cage  rose  to  ground  level, 
the  sheave  frame  engaged  the  transverse  guide  strips 
and  carried  the  framework  to  the  top  of  the  hoist 
while  the  top  of  the  shaft  was  closed  by  the  cage 
and  the  cars  were  rolled  on  or  off  the  platform.  The 
descending  cage  deposited  the  safety  framework  in 
position  on  the  ground  as  soon  as  the  cage  itself 
ceased  to  protect  the  shaft. 

The  heading  was  excavated  at  the  rate  of  from 
8  to  12  linear  feet  daily  according  to  the  condition 
of  the  ground  encountered ;  and  the  bench  or  "box," 
in  sections  up  to  a  maximum  of  about  15  feet  long, 


was  excavated  in  the  same  manner  as  the  face  of 
the  heading  except  that  the  holes  drilled  in  it  were 
in  substantially  vertically  planes.  The  total  amount 
of  excavation  averaged  about  two  yards  per  linear 
foot  of  tunnel.  The  concrete  in  the  lining  averaged 
about  one  yard  per  linear  foot  and  the  work  was 
executed  by  the  contractor,  H.  Hohensee,  at  an 
average  rate  of  about  6  linear  feet  daily  in  each 
heading.  The  unit  price  was  $66.97  Per  linear  foot 
of  completed  tunnel. 

CONCRETING 

,  The  excavation  for  the  invert  was  cut  carefully 
and  smoothly  to  coincide  with  the  required  exterior 
surface  of  the  cylindrical  lining  up  to  one  foot  be- 
low the  spring  line.  Pyramidal  concrete  blocks  about 
12  inches  high  and  6  inches  thick  at  the  top  were 
set  about  4  feet  apart  on  the  center  hne  of  the  tun- 
nel floor  and  intennediately  supported  the  2-x6- 
inch  lagging  strips  12  feet  long  that  were  carried 
at  the  rear  end  on  the  finished  concrete  invert  and 
at  the  forward  end  on  a  wooden  transverse  profile 
board  forming  a  bulkhead  to  retain  the  concrete.  The 
center  strip  of  the  invert  concrete  about  2  feet  wide 
was  then  laid  between  the  finished  invert  and  the 
bulldiead,  enclosing  the  pyramidal  blocks.  Immedi- 
ately following  this  there  were  set  on  it  vertical 
transverse  circular  ribs  of  3-  x  3-inch  angle  iron  made 
in  halves  spliced  with  fish  plates,  at  the  spring  line, 
and  spaced  4  feet  apart  on  centers.  These  ribs 
were  braced  together  by  four  approximately  equi- 
distant lines  of  wooden  longitudinal  struts  bolted  to 
ihem. 

The  2-  X  6-inch  wooden  lagging  strips  were  placed 
from  the  bottom  up,  symmetrically  on  both  sides  of 
the  center  as  fast  as  the  concrete  was  filled  in  over 
the  upper  bar  on  each  side,  and  thoroughly  tamped 
and  rolled  to  position.  As  soon  as  the  concrete  was 
brought  up  to  the  spring  line,  horizontal  cross  pieces 
were  bolted  to  the  ribs  to  support  the  floor,  which  was 
laid  through  the  forms,  carrying  the  service  tracks 
on  which  the  concrete  was  delivered.  The  concrete 
was  shoveled  by  hand  over  the  side  wall  and  arch 
lagging  bolted  to  the  outer  flanges  of  the  ribs,  until 
the  lining  was  completed  up  to  the  crown,  where  a 
space  about  10  inches  wide  on  each  side  of  the  center 
line  was  left  by  the  omission  of  the  lagging  and 
was  covered  by  curved  24-  x  24-inch  plates,  r/8  inch 
thick,  supporting  the  dry  concrete  in  the  key  of  the 
arch  which  was  thoroughly  rammed  to  position,  thus 
finishing  the  arch.  The  concreting  operations  were 
conducted  alternately  with  the  mining  and  mucking, 
as  the  concreting  interfered  with  the  operation  of 
the  mucking  cars. 

TESTING  FOR   GAS 

Precautions  were  taken  to  detect  the  presence  of 
gas  that  may  escape  from  pockets  and  fissures  in 
the  clay  and  collect  in  the  tunnel.  As  this  gas  is 
colorless  and  tasteless,  its  presence  is  not  obvious 
and  if  it  occurred  would  be  dangerous  on  account  of 
its  explosive  character  when  mixed  with  certain  pro- 
portions of  atmospheric  air  conditions  that  have 
caused  fatal  explosions  in  other  tunnels,  notably  in 
the  Cleveland  waterworks  tunnel,  driven  through  a 
clay  stratum. 

Samples  of  tunnel  air  are  collected'  daily  in  one- 
gallon  bottles,  brought  into  the  tunnels  filled  with 
water,  and  emptied  near  the  tunnel  invert  at  the  head- 
ings, where  they  become  immediately  filled  with  air 
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or  any  gas  that  may  prevail  there  and  are  hermetic- 
ally sealed.  They  are  carried  to  the  laboratory  and 
their  contents  are  immediately  tested  by  the  Orsat 
method,  which  consists  in  passing  the  sample  air 
first  through  potash  to  remove  the  carbon  dioxide, 
after  which  it  is  carefully  measured  for  volume  and 
passed  through  phosphorus  to  burn  out  the  oxygen; 
measuring  it  again  shows  whether  there  had  been 
too  little  oxygen  and  if  this  is  the  case  it  follows 
that  the  deficienc}-  in  ox}-gen  must  have  been  made 
up  by  some  other  gas  which  is  determined  by  a  second 
analysis,  eventually  showing  whether  the  air  contains 
any  dangerous  amounts  of  injurious  gas.  So  far  this 
has  not  been  the  case  and  the  20.1  to  20.5  percent 
of  oxvgen  that  it  contains  indicates  the  presence  of 
not  more  than  5/10  of  one  percent  of  carbon  dioxide, 
the  dangerous  element   that  is  sought   for. 

GROUTING 

In  order  to  fill  the  cavities  that  may  exist  around 
the  sheeting  or  close  to  the  tunnel  in  the  stratum 
through  which  the  excavation  is  made,  the  exterior 
of  the  concrete  lining  is  thoroughly  grouted  with 
neat  cement  grout  to  the  amount  of  about  ij4  bar- 
rels of  cement  per  linear  foot  of  the  tunnel.  As  it 
has  been  found  by  experiments  and  observation  that 
grout  travels  from  300  to  400  feet  along  to  the  ex- 
terior surface  of  the  lining,  the  grout  is  ejected  at 
no  pounds  pressure  through  2j^  inch  pipes  about 
100  or  200  feet  apart  in  the  crown  of  the  tunnel, 
thus  requiring  the  grout  to  travel  not  more  than  ^ 
of  the  possible  distance  in  order  to  reach  the  full 
length  of   the   tunnel   construction. 

This  distribution  of  the  grout  is  believed  to  be 
limited  to  a  maximum  width  of  10  or  15  feet  each 
side  of  the  tunnel  center  where  the  original  strata 
has  been  disturbed  and  thus  involves  little  loss  of 
grout  by  its  penetration  to  places  where  it  is  not 
needed,  remote  from  the  tunnel  alignment.  The 
grouting  operations  are  carried  out  only  at  inten'als 
of  several  weeks  according  to  the  progress  that  has 
been  made  in  the  tunnel  construction.  The  amount 
of  grout  ejected  through  the  grout  holes  is  governed 
entirely  by  the  capacity  of  the  pump,  which  is  oper- 
ated until  it  stops  through  resistance  equalling  it< 
pressure. 

A  very  smooth  and  uniform  finish  is  given  to  the 
interior  of  the  tunnel  by  a  i/16-inch  coat  of  plaster 
made  of  one  part  cement  and  two  parts  sand,  and 
applied  with  a  trowel  within  24  hours  after  the  forms 
are  s Lipped. 

AIR   LOCK 

The  pneumatic  pressure  is  maintained  in  the  tun- 
nel by  means  of  an  air  lock  21  feet  long,  (capacity 
of  3  cars)  located  near  the  foot  of  the  shaft  and 
formed  by  two  vertical  transverse  16-sided  steel 
plate  diaphragms  Y^  inch  thick  projecting  half  way 
through  the  12-inch  thickness  of  the  concrete  lining. 
Each  diaphragm  has  a  5-  x  5-foot  concentric  retangu- 
lar  opening  with  the  horizontal  lower  edge  18  inches 
above  the  center  of  the  invert.  The  edges  of  the 
opening  are  reinforced  by  angles  and  plates  and  the 
opening  itself  is  closed  by  a  ^-inch  thick  steel  plate 
door  reinforced  around  all  the  edges  by  a  3-incli 
riveted  strip  planed  to  one  inch  in  thickness  and 
grooved  to  receive  the  rubber  gasket.  The  door  is 
provided  in  the  upper  part  with  a  6-inch  bulls  eye, 
and  is  reinforced  bv  three  6-inch  horizontal  I-beams 


at  approximately  equidistant  spacing.  The  gasket  yi 
inch  thick  and  2  inches  wide  is  T-shaped  in  cross 
section  with  the  stem  dovetailed  into  groove.  The 
door  hinges  have  cylindrical  pins  in  slotted  holes 
allowing  abundant  play  to  insure  tlie  door  to  be 
pressed  firmly  against  the  gaskets  by  the  air  pres- 
sure. The  total  weight  of  one  bulkhead  and  door 
is  about  2,900  pounds. 

]\Iost  of  the  gravel  was  located  in  the  roof  of  the 
excavation  and  extended  down  in  the  face  as  low 
as  the  spring  line  of  the  tunnel.  When  mining 
through  this,  the  compressed  air  passed  out  very 
freely  and  cropped  out  at  the  surface  as  far  as  1,000 
feet  from  the  heading.  In  order  to  confine  the  air 
to  dry  up  the  ground,  plastic  clay  was  spread  over 
the  unlined  section.  Grouting  outside  of  the  concrete 
lining,  as  previously  described,  and  mudding  up,  cut 
down  the  loss  of  compressed  air  and  made  it  possible 
to  keep  the  tunnel  dry  with  the  number  of  air  com- 
pressors  used. 

The  ground  in  Milwaukee  is  very  irregular  and  in 
an  advance  of  10  feet  of  a  tunnel,  there  may  be  a 
complete  change  of  stratification.  Due  to  this  con- 
dition, the  Linwood  avenue  tunnel  was  driven  under 
air  pressure,  thereby  making  condition  of  operations 
safer  and  assuring  a  tunnel  built  in  the  dry. 

The  work  was  designed  and  executed  by  the  City 
of  Milwaukee,  George  F.  Staal,  city  engineer  and 
Arthin-  H.  Raelzman,  resident  engineer. 


Funds  for  Municipal  Work 

Information  was  sent  out  under  date  of  Xovember 
8th  by  the  President's  Conference  on  Unemployment 
giving  some  figures  obtained  from  the  13  states  of 
Illinois,  Connecticut,  New  Hampshire,  Michigan,  Wis- 
consin, Ohio,  Rhode  Island,  Pennsylvania,  New  York, 
Minnesota,  New  Jersey,  Massachusetts  and  Indiana. 
In  these  states  more  than  $60,000,000  in  city  bonds 
have  been  sold  recently  and  $34,000,000  in  addition 
have  been  ofl:ered  for  sale. 

The  largest  state  bond  sale  was  that  of  $5,000,000 
for  highways  in  Illinois,  while  Michigan  had  sold 
for  highways  $3,000,000  of  a  $4,000,000  offering.  The 
rate  of  the  state  bonds  was  4  percent  for  Illinois,  5 
percent  for  Connecticut,  5.5  percent  for  the  soldiers' 
bonus  of  ^lichigan,  and  5.75  percent  for  Michigan 
highway  bonds.  The  city  bonds  ranged  from  4  per- 
cent in  Chicago  to  7  percent  in  Hibbing,  Minn.,  but 
the  majority  were  6  percent  bonds.  The  greater  pari 
of  these  bonds  were  for  erecting  or  extending  high- 
ways, schools,  sewers,  filtration  plants,  water  works, 
hospitals,  parks,  forest  preserves,  bridges,  lights,  pav- 
ing, court  houses,  fire  department  and  police  depart- 
ment equipment,  streets,  sidewalks,  beach  improve- 
ments and  memorial  playgrounds.  f 

Col.  Arthur  \\"oods  is  quoted  as  saying:  "All  of 
this  work  will  undoubtedly  go  forward  within  a  few 
months.  If,  by  any  encouragement  we  can  give,  any 
of  this  work  can  be  put  under  contract  even  a  few 
days  earlier  than  otherwise,  the  unemployment  period 
will  have  been  diminished  to  that  extent  and  to  that 
degree." 

.-\s  to  federal  appropriations,  in  addition  to  the 
federal  aid  road  bill,  the  Smith  bill  is  being  speeded 
up  by  the  house  committee  for  the  irrigation  of  arid 
lands',  this  bill  appropriating  $20,000,000  for  the  im- 
mediate prosecution  of  reclamation  projects  already 
begun. 
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Indianapolis  Water  Company  Completes 
Reservoir 

On  Tuesday,  November  15th,  the  Indianapolis 
Water  Co.  entertained  a  number  of  representative 
citizens  of  that  city  at  its  Riverside  pumping  station 
in  order  to  give'  them  an  opportunity  to  inspect  the 
10,000,000-gallon  clear-water  reservoir  which  is  prac- 
tically completed  and  also  the  pumping  station  prop- 
erty. This  reservoir  is  564  feet  6  inches  long  and 
258  feet  wide,  vifith  a  concrete  roof  covering  an  area 
of  3/4  acres.  The  depth  of  the  reservoir  from  the 
low  point  in  the  floor  to  the  roof  is  10  feet  Syi 
inches.  In  its  construction  there  were  involved  52,- 
175  cubic  yards  of  excavation,  25,000  cubic  yards  of 
embankment,  11,160  cubic  yards  of  concrete,  468 
tons  of  steel  reinforcing  bars  and  60,000  brick  for 
the  baffle   walls. 


Cleaning  St.  Louis 
Water  Mains 


New  machines  designed  for  cleaning 
30-inch  and  36-inch  mains,  and  ex- 
perience with  experimental  machines 


since  it  was  held  to  its  course  by  the  rear  head  only. 
After  several  days'  work  spent  in  removing  the  dome 
from  a  nearby  valve,  the  main  was  entered,  the  head 
lined  up,  and  pulled  past  the  three-way  opening  with 
jacks,  and  the  shot  completed.  The  rest  of  this  line 
was  cleaned  without  difficulty,  but  following  this  the 
machine  was  scrapped  and  last  winter  was  spent  in 
designing  a  new  cleaning  machine. 

Late  in  March  of  1921  a  new  36-inch  machine  was 
delivered  and  put  into  use.  This  new  cleaner  contains 
six  heads  of  80  blades  each,  the  first  three  being  saw- 
tooth and  the  rear  three  plain  scrapers,  all  rigidly  at- 
tached to  the  central  air  chamber.     The   free  diam- 


SECOND    36-INCH   CLK.A.NING    MACHINE 


An  ordinance  passed  in  the  cit_\-  of  St.  Louis  in 
1920  provided  for  cleaning  250,000  feet  of  water 
main  and  a  contract  was  let  that  year  to  the  National 
Water  Main  Cleaning  Co.,  the  only  bidders,  for  clean- 
ing 12  and  20-inch  mains  at  28  cents  a  foot  and  30 
and  36  inch  mains  at  35  cents  a  foot. 

The. cleaning  of  the  larger  mains  was  considered  to 
be  something  of  an  experiment.  All  but  one  of  the 
large  cleaning  machines  so  far  designed  had  been  of 
the  "pontoon'-'  type.  The  central  air  chamber,  which 
also  serv^es  as  a  rigid  axis  for  the  cutter  heads,  gives 
the  machine  enough  buoyanc}'  when  in  the  water  to 
prevent  the  over-cleaning  of  the  pipe  bottom  to  the 
deteriment  of  the  top  of  the  pipe.  A  30-inch  machine 
of  a  different  type  was  designed  and  tried  but  found 
to  be  basically  defective.  A  35-inch  machine  of  im- 
proved design  was  used  which  had  five  heads  each 
containing  80  blades.  The  first  and  last  sections  were 
welded  to  the  pontoon,  while  the  middle  three  were 
hung  loose  and  held  in  place  by  chains,  the  theory 
being  that  tlie  machine  would  round  corners  more 
readily  with  loose  sections  than  if  all  the  heads  were 
attached  rigidly  to  the  air  chamber.  These  loose 
heads  proved  to  be  not  only  unnecessary',  since  the 
greatest  degree  of  curviture  in  commonly  used  36-inch 
castings  is  15  degrees  or  a  i/24th  bend,  but  in  work 
on  Grand  AVenue  they  were  positively  detrimental. 
The  Grand  Avenue  36-inch  low  pressure  main  had 
been  in  continuous  service  for  50  years.  The  ma- 
chine was  inserted  with  the  intention  of  cleaning  the 
entire  18,446  feet  at  one  shot.  When  the  water  was 
turned  on  behind  the  machine  it  progressed  satisfac- 
tordy  at  a  speed  of  about  85  feet  per  minute  until 
the  first  36  X  36  three-way  was  encountered.  At  this 
point  the  front  head  got  into  the  three-way  opening 
and  the  machine  swerved  off  line  sufficiently  to  jam. 


eter  of  all  the  heads  is  38  inches  from  tip  to  tip  of 
blades.  The  volume  of  this  air  chamber  was  made 
smaller  than  in  the  other  scrapers  to  avoid  cleaning 
the  top  of  the  pipe  more  thoroughly  than  the  bottom, 
which  had  been  the  effect  of  the  other  scraper  on  three 
blocks  of  Grand  Avenue  personall_\-  inspected  by  Le- 
land  Chivvis,  engineer  in  charge  of  the  distribution 
section. 

The  new  machine  did  good  service,  a  test  made  on 
tlie  section  cleaned  showing  that  the  capacity  of  the 
main  had  increased  to  98  percent  of  that  of  a  new 
main,  although  before  cleaning  its  capacity  had  been 
only  67  percent. 

Highway  Building  in  New  Jersey 

The  state  of  New  Jersey's  highway  commission  haii 
pledged  for  road  work,  mostly  in  the  form  of  aid  t ; 
counties,  all  of  its  revenue  of  1922,  which  it  expects 
to  obtain,  under  the  Edge  Road  Tax  Act,  and  road 
building  may  end  with  the  completion  of  the  present 
contracts  unless  some  plan  of  financing  is  devised 
Governor  Edwards  has  recently  suggested  to  the  high- 
way commission  that  the  several  counties  be  asked  to 
go  ahead  with  the  construction  of  those  sections  of 
the  state  highway  system  which  lie  within  their  re- 
spective boundaries,  with  the  understanding  that  the 
state  will  reimburse  them  in  the  years  1924  to  1926 
from  the  funds  which  are  expected  to  be  then  avail- 
able. 

With  a  view  to  carrying  out  this  suggestion,  the 
highway  commission  is  to  hold  meetings  during  No- 
vember in  different  parts  of  the  state  to  discuss  the 
proposition  with  the  counties,  the  counties  being  di- 
vided into  geographical  groups  for  discussion  of  the 
matter  with  the  commission. 
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Refuse  Disposal 
in  Chicago 


Garbage  collection  and  delivery  cost  $7 
a  ton.     The  reduction  plant  was  oper- 
ated last  year  by  the  city  at  a  loss  of 
nearlv  half  a  million  dollars. 


The  report  of  the  Department  .of  Public  Works  of 
Chicago  for  the  )-ear  1920,  which  has  just  been  re- 
ceived, gives  the  following  information  concerning 
municipal  garbage  collection  and  disposal  in  that  city. 

Of  garbage,  as  distinguished  from  ashes  and  rub- 
bish, there  were  collected  78,701  tons  by  the  Bureau 
of  .Streets  and  1,692  tons  by  private  scavengers.  All 
of  the  municipal  collection  and  1,123  tons  of  the  priv- 
ate collection  were  delivered  at  loading  stations,  from 
which  they  were  taken  b\-  boat  to  the  municipal  re- 
duction plant,  except  for  a  comparatively  small 
amount  taken  to  the  plant  by  direct  haul  by  teams. 
The  collection  and  delivery  of  the  garbage  cost  the 
city  $551,332  for  the  year,  or  $7  per  ton,  or  20  cents 
per  capita. 

The  total  amount  of  garbage  received  at  the  reduc- 
tion plant,  80,132  tons,  was  2,684  tons  less  than  in 
1919.  From  this  garbage  there  was  produced  by  re- 
duction 2,208,620  pounds  of  garbage  grease  and  11,- 
415  tons  of  garbage  tankage.  Of  the  garbage  grease, 
1,660,620  pounds  were  sold  at  an  average  price  of 
5.14  cents  per  pound,  or  a  total  of  $95,310.  The 
amount  of  garbage  tankage  produced  was  11,415.4 
tons,  of  which  11,170.4  tons  was  sold  for  $81,421. 
In  addition  to  these,  the  animal  grease,  rags,  bones 
and  hides  from  the  garbage  and  miscellaneous  scrap 
were  sold  for  a  total  of  $14,016. 

In  addition  to  this  total  of  $190,747  received  from 
sales,  the  inventory  at  the  end  of  the  year  showed  an 
increase  over  that  at  the  beginning  of  $50,726,  giving 
a  net  revenue  for  the  year  of  $241,474.  The  opera- 
tion expense  of  the  plant  was  $695,248.  This  shows 
a  net  loss  in  operation  of  the  plant  of  $453-774-  This 
large  loss  was  attributed  to  an  increase  in  the  cost  of 
labor  and  supplies  and  a  decline  in  price  received 
for  the  products  of  reduction.  The  cost  is  probably 
greater  than  in  most  cities,  and  certainl}  than  in  most 
privately  operated  reduction  plants,  because  the  Chi- 
cago plant  is  operated  in  as  sanitary  a  manner  as  pos- 
sible. "No  complaints  have  been  registered  during 
the  year  by  residents  or  enterprises  in  the  locality  as 
to  offensive  odors.  The  many  visitors  during  the 
summer  months,  when  garbage  is  most  offensive  and 
when  the  plant  is  taxed  to  its  capacity,  have  been 
unanimous  in  expressing  surprise  at  the  inoffensive 
manner  in  which  the  garbage  is  handled  and  the  ab- 
sence of  obnoxious  odors." 

louring  the  year  $41,162  was  spent  for  construction 
and  rehabilitation  work  at  the  plant,  of  which  about 
65  percent  was  paid  from  the  waste  disposal  building 
and  equipment  bond  fund,  ar.d  most  of  the  remainder 
from  the  corporate  fund. 

The  cost  of  operation  per  ton  of  raw  garbage  is 
itemized  as  follows:  salaries  and  wages,  $5,099;  fuel 


oil,  $1,452;  power  and  light,  $0,165;  coal,  $0,061; 
supplies  and  repairs,  $1,359;  total,  $8,676.  The  sim- 
ilar items  for  1919  were  approximately  the  same  ex- 
cept for  coal,  which  was  $0,455,  f"^l  O'l  which  was 
$0,805,  ^i""^!  salaries  and  wages  which  total  $3,819; 
giving  a  total  cost  for  1919  of  $6,625. 

The  prices  received  for  garbage  grease  varied  from 
5.5  cents  to  6  cents  per  pound,  animal  grease  from 
5.25  cents  to  7  cents,  hides  26.23  cents,  garbage  tank- 
.ige  from  $7  to  $12  per  ton,  garbage  bones  from 
S20  to  $22,  and  garbage  rags  and  scrap  metal  $9 
per  ton. 

The  monthly  receipts  of  garbage  varied  from  a  min- 
imum of  4,412  in  February  to  a  maximum  of  10,438 
in  September.  In  1919  the  minimum  had  been  in 
December,  with  4,436  tons,  and  the  maximum  in 
August  with  9,820  tons.  The  monthly  production  of 
garbage  grease  varied  from  a  minimum  of  62,500 
pounds  in  October  to  a  maximum  of  288,520  pounds 
in  May.  The  difference  in  the  quality  of  the  May 
garbage  and  the  October  garbage  is  indicated  by  these 
figures,  which  show  the  garbage  grease  produced  per 
ton  of  garbage  in  May  to  ha\e  been  57  pounds  per 
ton  while  in  October  it  was  6.3  pounds  per  ton ;  the 
average  for  the  year  having  been  27.6  pounds.  Of 
tankage,  the  May  garbage  produced  0.21  ton,  the 
October  garbage  0.084  ton,  while  the  average  for  the 
year  was  0.142  ton. 


Street  Cleaning  in  Chicago 

During  the  year  1920  the  Depariment  of  Public 
Works  of  Chicago  cleaned  2,538,483,925  square  yards 
of  streets  by  hand  by  the  block  and  gang  system,  re- 
moving in  the  operation  417,146  cubic  yards  of  dirt 
at  a  cost  of  $1,688,739,  or  66.2  cents  per  thousand 
square  yards  or  61  cents  per  capita. 

By  the  use  of  auto  sweepers  the  department  cleaned 
49,103,038  .square  yards  of  street  at  a  cost  of  $10,916, 
or  22  cents  per  thousand  square  \ards.  Auto  flushers 
were  used  for  cleaning  82,074,096  square  yards  of 
streets  in  the  first  ward  (in  which  process  there  were 
used  19,092,790  gallons  of  water)  at  a  cost  of  $12,642, 
or  15  cents  per  thousand  square  yards. 

Catch  basins  were  cleaned  partly  by  hand  and  partly 
b}'  auto  educator  machines.  Hand  cleaning  was  used 
for  15,006  catch  basins  at  a  cost  of  $<:)2,oi4  or  $4.13 
per  catch  basin ;  while  28,052  catch  basins  were 
cleaned  by  machine  at  a  cost  of  $63,102  or  $2.24  per 
catch  basin. 


Refuse  Disposal  in  Dallas 

Dallas,  Texas,  with  a  population  of  about  185,000, 
produces  300  tons  of  rubbish  per  day  by  actual 
weight,  which  is  collected  without  separation  and 
hauled  to  a  dump.  The  engineering  department  of 
the  city,  which  has  charge,  of  the  collection,  prepared 
plans  for  incineration  of  the  rubbish.  These  plans 
divide  the  city  into  four  districts  and  place  an  incin- 
erator in  each  district,  in  this  way  cutting  the  trans- 
portation cost  to  the  mininnnn.  The  incinerators  are 
■  lesigned  large  enough  to  burn  all  the  collected  ma- 
terial in  from  eight  to  twelve  hours,  thus"  eliminating 
all  need  of  stm-age  space,  storage  of  garbage  being 
always  objectionable  antl  unsanitary. 

The  amount  of  refuse  collected  in  Dallas  at  present 
is  stated  bv  the  city  engineer,  George  D.   Fairtrace, 
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to  average  1200  cubic  yards  a  day,  1060  cubic  yards 
of  which  is  collected  between  the  hours  of  8  a.  m. 
and  5  p.  m.,  while  140  cubic  yards  is  collected  be- 
tween the  hours  of  10  p..  m.  and  7  a.  m.  All  the 
refuse  has  been  weighed  for  the  past  18  months  and 
has  averaged  500  pounds  per  cubic  yard. 

The  collection  is  made  in  steel  side-dump  wagons 
or  trailers  by  teams.  The  routing  and  other  details 
are  so  planned  that  fi\'e  trailers  meet  at  one  point,  so 
located  as  to  necesfsitate  little  additional  haul  after 
they  have  been  filled,  and  at  this  point  the  tongue  is 
unsnapped  and  he  trailers  are  all  hooked  in  a  train 
behind  a  converted  Ford  tractor.  This  tractor  has 
been  hauling  them  to  the  dump,  but  when  the  four 
incinerators  are  in  operation  the  trailers  will  be  haul- 
ed to  them. 

Bids  were  received  in  September  for  the  four  in- 
cinerators and  a  contract  was  awarded  for  the  con- 
struction of  what  is  known  as  the  Stokes  type,  sev- 
eral of  which  have  been  built  in  Texas,  including 
four  at  Houston.  One  of  the  four  Dallas  plants  will 
have  a  capacity  of  80  tons  in  12  hours  and  the  other 
three  a  capacity  of  40  tons  in  12  hours.  They  are 
so  located  that  the  average  haul  on  the  refuse  col- 
lected will  be  a  little  less  than  one  mile,  instead  of 
the  present  average  haul  of  25<2  miles  to  the  dump. 

It  is  the  intention  to  operate  the  plants  at  present 
only  8  hours  a  day.  There  will  therefore  be  room 
for  taking  care  of  increasing  amounts  of  refuse  by 
merely  extending  the  length  of  time  of  operation  per 
day.  It  was  thought  desirable  not  to  figure  on  a  24- 
hour  capacity  because  this  would  have  required  stor- 
age of  sufficient  refuse  from  the  day  collections  to 
have  continued  the  operation  of  the  incinerator 
through  the  night,  which  would  mean  a  storage  ca- 
pacity of  two-thirds  of  the  daily  collection. 

Mr.  Fairtrace  informs  us  that  he  is  going  to  install 
at  each  incinerator  a  set  of  scales  of  the  t}pe  known 
as  motor  truck,  which  will  have  a  capacity  of  10 
tons  and  will  be  used  for  weighing  all  of  the  refuse 
that  is  burned  in  the  city. 


Sewage  and  Fish 

Among  the  arguments  for  requiring  cities  to  purify 
their  sewage  before  discharging  it  into  streams,  the 
danger  to  the  fishing  industry  is  frequently  referred 
to,  but  it  is  seldom  that  actual  figures  are  given,  nor 
does  the  argument  itself  often  play  a  very  important 
part  in  bringing  about  a  decision  in  the  matter.  The 
New  Jersey  Fish  and  Game  Commission  in  a  recent 
report  gi\es  some  figures  which  are  of  interest  in 
this  connection. 

The  value  of  the  shad  taken  b}-  the  Delaware  valley 
fishermen  in  1920  was  estimated  at  $88,377,  while 
this  year  it  has  been  only  $28,985.  This  decrease  is 
believed  to  be  due  to  stream  pollution.  Another  in- 
stance which  would  seem  to  be  much  more  conclusive 
IS  that  of  the  Maurice  river.  A  few  years  ago  prac- 
tically no  shad  were  found  in  this  river,  which  re- 
ceived considerable  sewage.  In  1915  there  was  or- 
ganized action  against  the  pollution  of  the  stream 
which   resulted   favorabl\-,   and   this  year  9,600  shad 


were  caught  in  that  river,  it  being  the  one  stream  in 
the  state  in  which  shad  fishing  was  satisfactorily  prof- 
itable this  year. 

Sewage  is  not  tlie  only  pollution  endangering  fish. 
A  new  source  of  such  pollution  is  found  in  the  oil 
tankers  and  oil  burners  which  dump  their  waste  at 
sea  or  in  the  approaches  to  harbors  and  these  are  en- 
dangering the  coast  fisheries.  An  additional  damage 
done  by  these  oil  burners  is  the  pollution  of  the  bath- 
ing beaches  and  also  the  endangering  of  shipping  in 
the  harbors,  where  the  floating  oil  may  and  sometimes 
does  catch  fire. 


Control  of  Tourist  Camps  in  Florida 

Sometime  ago  Public  Works  called  attention  to  the 
desirability  of  oversight  by  local  or  state  health  au- 
thorities of  the  various  camping  sites  being  used  by 
autoists  throughout  the  country.  Recently  the  state 
board  of  health  of  Florida  issued  a  bulletin  admonish- 
ing municipalities  in  that  state  to  so  supervise  and 
manage  the  camps  used  by  auto  tourists  as  to  make 
them  both  agreeable  to  the  tourists  and  safe  from, 
a  sanitary  point  of  view,  warning  that  unsanitary 
camps  would  be  condemned  as  fast  as  found. 

Says  the  bulletin :  "Tourist  auto  camps  are  an  in- 
stitution in  Florida.  \\''hether  these  camps  are  good 
or  bad  for  the  community,  they  are  here  and  must  be 
supervised.  During  the  winter  season  of  1920-21 
there  were  many  faulty  camps  in  the  state;  the  faults, 
however,  were  not  so  much  wirii  the  camps  as  with 
the  lack  of  supei-vision  or  management  of  them  by 
municipalities  wherein  they  were  located.  As  a  re- 
sult of  poor  municipal  supervision,  many  of  the  camps 
were  grossly  criticized,  condemned  and  subsequently 
abandoned.  In  several  cities  ordinances  were  adopted 
prohibiting  any  further  municipal  camps." 

Many  towns  advertised  camps  as  a  bid  for  tourists, 
but  made  no  provision  for  keeping  them  sanitary.  In 
some  instances  the  camps  were  really  used  as  homes 
by  winter  laborers.  In  some  cases  objection  was 
found  because  commissaries  were  established  at  the 
camps  and  sold  food  to  the  campers  at  a  lower  price 
than  it  could  be  obtained  at  the  neighboring  towns. 

"There  were  some  excellent  camps  in  Florida  last 
year.  The  camp  at  Deland  was  a  model,  also  that  in 
De  Soto  park  of  Tampa.  In  the  latter  camp  there 
were  at  all  times  about  1,000  campers  under  strict 
municipal  supervision  and  everything  went  well.  The 
cities  of  West  Palm  Beach  and  Bradentown  have  re- 
cently promulgated  very  business-like,  comprehensive 
ordinances  to  handle  camps.  The  West  Palm  Beach 
ordinance  defines  the  limits  of  the  camp  grounds ;  it 
creates  an  office  of  camp  superintendent  with  police 
and  managerial  authority;  it  requires  that  all  tour- 
ists desiring  to  enter  the  camp  apply  to  the  super- 
intendent, giving  name  of  person  in  charge  of  party, 
number  in  party,  permanent  home  address,  make  and 
number  of  automobile,  length  of  stay  in  camp.  A 
fee  of  25  cents  per  day  is  charged  for  use  of  camp, 
this  sum  to  go  to  a  fund  provided  for  the  special 
service  rendered  the  tourists  in  camp.  The  camp  will 
operate  in  strict  accordance  with  regulations  of  the 
state  board  of  health.  The  ordinance  goes  into  a 
number  of  details  regulating  the  conduct  of  the  tour- 
ists and  the  orderly  maintenance  of  the  grounds.  In 
every  way  the  ordinance  is  complete  and  under  it  the 
camp  will  be  assured  of  decent  supervision." 
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Fiftieth  annual  meeting-  and  semicentennial  celebration  held  in  New  York 

City,  November  14th  to  18th.    Unusually  valuable  papers  and  discussions 

before  the  Sanitary  Engineering  Section. 


The  fiftieth  annual  meeting  of  Uie  American  Pub- 
lic Health  A.ssociation  was  held  in  New  York  city 
during  November  i4-i8th  and  was  one  of  unusual 
interest  and  large  attendance.  Of  special  interest  to 
municipal  engineers  were  the  sessions  of  the  Sani- 
tary Engineering  Section.  A  number  of  those  who 
we're  present  informed  the  writer  that  the  several 
meetings  of  this  section  were  the  most  satisfactory 
to  them  of  any  meetings  that  tliey  had  ever  attended 
for  the  discussion  of  sanitary  engineering  matters. 
All  meetings  began  practically  on  time,  the  speakers 
were  limited  to  ten  or  fifteen  minutes,  an'd  abundant 
opportunity  was  offered  for  discussion.  Under  these 
favorable  conditions,  the  discussions  were  participated 
in  by  a  considerable  number  of  the  6o  to  lOO  who 
were  present  at  each  of  the  meetings,  among  which 
were  to  be  found  most  of  the  engineers  of  state 
boards  of  liealth  and  the  other  leading  sanitary  engi- 
neers  of   the  country. 

Merely  to  look  through  the  list  at  random  reveals 
the  wealth  of  infoi-mation  that  was  on  tap  at  these 
meetings.  Papers  were  presented  by  George  W. 
Fuller,  W.  H.  Dittoe,  Paul  Hansen,  Kenneth  Allen, 
T.  Chalkley  Hatton,  A.  M.  Buswell,  J.  Frederick 
Jackson,  Langdon  Pearse,  Stephen  DelM.  Gage,  M. 
N.  Baker,  A.  E.  Fisher,  George  T.  Hammond,  John 
E.  Skinner,  Earle  B.  Phelps,  George  C.  Whipple,  I. 
S.  Orborne,  Rudolph  Hering,  Olin  H.  Landreth,  An- 
drew J.  Provost,  Robert  Spurr  \A'eston,  Allen  Hazen, 

C.  A.  Emerson,  C.  E.  A.  Winslow,  C.  A.  Holmquist, 
Samuel  A.  Greeley  and  others.  Among  those  dis- 
cussing  the  papers   were   Harrison   P.    Eddy,   Glenn 

D.  Holmes,  E.  S.  Rankin,  Abel  Wolman,  J.  R.  Baylis, 
P.  H.  Norcross,  in  addition  to  those  already  named. 

The  Tuesday  afternoon  session  of  the  Sanhary 
Engineering  Section  was  devoted  largely  to  business 
matters.  On  Wednesday  afternoon  the  members 
attended  the  symposium  on  "Stream  Pollution  and 
Sewage  Disposal"  at  the  rooms  of  the  American 
Society  of  Civil  Engineers ;  while  on  We'dnesday 
evening  at  the  same  place  there  was  a  general  dis- 
cussion on  "Odors  and  Their  Travel  Habits,"  in 
which  the  matter  of  odors  from  garbage  disposal 
plants  seemed  to  be  most  in  evidence. 

On  Thursday  morning  "Water  Supply,  Water 
Purification  and  Sewage  Treatment"  were  the  sub- 
jects under  discussion.  On  Thursday  afternoon  an 
article  on  "Stream  Pollution,"  three  on  "Bathing 
Places  and  Swimming  Pools,"  and  one  on  "Mosquito 
Extermination"  filled  out  the  program.  On  Thurs- 
day evening  there  was  a  symposium  in  the  A.  S.  C. 

E.  rooms  on  "Water  Supply  and  Water  Purifica- 
tion," which,  like  the  other  symposium,  was  attended 
by  more  than  loO  engineers  and  sanitarians.  On  Fri- 
day morning  the  final  meeting  of  the  session  was  de- 
voted to  papers  and  discussions  on  refuse  disposal, 
mill  supplies  and  the  zoning  of  cities. 


As  to  the  papers  themselves,  they  were  of  such 
unusual  interest  that  we  hope  to  be  able  to  present 
many  of  them  in  the  columns  of  Public  Works, 
either  in  full  or  in  abstract.  The  Wednesday  after- 
noon .s}mposium  began  with  a  paper  by  George  T. 
Hammond  entitled  "Tanks  and  Fine  Screens  for 
Treating  Sewage,"  in  which  Mr.  Hammond  gave 
some  results  of  experiments  made  in  Brooklyn  as 
well  as  others,  showing  the  relative  effectiveness  of 
screens  and  tanks  in  removing  suspended  matter. 

This  was  followed  by  a  paper  by  Kenneth  Allen 
describing  the  pollution  of  the  tidal  water  of  New 
York  harbor  by  sewage  and  the  reduction  during  the 
past  few  years  in  the  oxygen  present,  the  indication 
being  that  in  parts  of  the  harbor  waters  a  limit  had 
been  almost  if  not  quite  reached  beyond  which  any 
increase  in  the  amount  of  sewage  would  produce 
a  nuisance.  Storm  water  treatment,  with  special 
reference  to  the  methods  and  plant  details  employed 
in  Rochester,  were  described  by  John  F.  Skinner, 
who  called  attention  to  the  importance  of  treatment 
of  storm  water  tmder  man}'  conditions  where  such 
treatment   is   not  ordinarih'  accorded   it. 

The  policies  of  the  Pennsylvania  Department  of 
Health  were  described  fully  and  clearl\-  by  \^'.  L. 
Steveson,  assistant  chief  engineer  of  the  department, 
who  brought  out  the  fact  well-known  by  sanitarians 
that  that  state  is  among  the  most  progressive  ones 
in  its  treatment  of  problems  of  stream  pollution, 
sewage  disposal,  etc. 

The  paper  on  the  program  entitled  "Intermittent 
Stream  Pollution"  had  not  been  prepared  by  Paul 
Hansen,  as  he  had  been  prevented  from  preparing 
it  or  being  present  by  serious  illness. 

The  "Deposition  of  Sludges  Resulting  from  Sew- 
age Disposal  Plants"  was  the  title  of  the  paper  by 
T.  Chalkley  Hatton,  which  dealt  with  the  results  ob- 
tained at  Milwaukee  with  Imhoff  and  activated  sludge 
plants,  together  with  some  of  the  other  types  of 
tanks  with  which  experiments  had  been  conducted. 

Langdon  Pearse  presented  a  paper  entitled  "The 
Dilution  Factor"  in  which  he  briefly  summarized  the 
history  of  the  eft'ects  to  find  a  satisfactory  expression 
for  this  factof.  He  concluded  that,  from  the  stand- 
point of  sewage  dilution,  "The  problem  reduces  to 
noting  the  amount  of  pollution  to  be  handled  and 
the  amount  of  ox3gen  available  plus  re-aeration." 
The  paper  will  be  published  in  full  in  Public  Works 
within  the  next  two  or  three  weeks. 

W.  H.  Dittoe,  chief  engineer  of  the  Ohio  state 
department  of  health,  called  attention  to  the  abuse 
of  sewers,  especially  those  of  the  separate  system, 
which  were  found  in  a  number  of  cities  of  Ohio, 
this  abuse  being  chiefly  that  of  connecting  water 
leaders  to  the  small  sewers,  which  resulted  in  over- 
burdening them  and  sometimes  in  the  flooding  of  the 
cellars  of  connecting  buildings.     On  the  other  hand, 
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house  sewage  was  sometimes  found  discharged  into 
stonn-water  sewers.  The  situation  had  become  so 
serious  that  the  idea  was  even  considered  of  entirely 
abandoning  the  use  of  separate  systems  and  building 
all  sewers  on  the  combined  system.  He  suggested 
however,  as  a  possible  remedy  that  cities  make  all 
connections  to  sewers  by  their  own  employees,  or  by 
Ucensed  plumbers  who  would  be  held  responsible  for 
the  occurrence  of  any  such  unauthorized  connections. 
Discussion  of  this  paper  was  taken  part  in  by  Harr- 
son  P.  Eddy,  Glenn  D.  Holmes,  J.  Frederick  Jack- 
son, Dr.  Rudolph  Hering,  E.  S.  Rankin  and  some 
others.  Dr.  Hering  stated  that  he  believed  Oxford 
and  Reading  were  the  only  cities  in  England  that 
were  constructing  sewers  on  the  separate  system. 
Mr.  Rankin  stated  that  the  older  section  of  Newark 
was  sewered  on  the  combined  system  but  some  of 
the  newer  sections  on  the  separate  system,  and  that 
the  failure  of  owners  in  the  separate  system  districts 
to  understand  why  they  should  not  have  the  same 
privilege  of  connecting  rain  water  leaders  to  sanitary 
sewers  as  those  in  the  older  part  of  the  city  had 
lead  to  a  considerable  misuse  of  the  smaller  sewers 
in   the  way  indicated  by  the  paper. 

Thursday  morning's  session  opendd  with  a  paper 
by  George  W.  Fuller  giving  a  review  of  "Sanitary 
Engineering  During  the  Last  Fifty  Years,"  in  which 
it  was  brought  out  that  sanitary  engineering  really 
had  not  existed  as  a  science  fifty  years  ago,  the 
germ  theory  of  disease  had  not  been  estabhshed  and 
the  art  of  filtering  water  was  practically  unknown 
in   this  country. 

"The  Proper  Size  of  Sand  for  Rapid  Sand  Filters" 
was  discussed  by  \V.  H.  Dittoe;  in  which  he  explained 
why  the  Ohio  state  department  of  health  was  in- 
sisting upon  the  use  of  fine  sand  in  the  construction 
of  filtration  plants  in  that  state.  He  classed  as 
"coarse,"  sands  with  an  efifective  size  of  more  than 
0.6  mm.  and  as  fine  those  of  0.45  mm.  or  less,  and 
stated  that  results  from  filters  using  the  former  size 
were  not  uniformly  acceptable,  while  those  using  the 
fine  sand  averaged  up  very  much  better.  The  ef- 
fective size  which  they  recommended  for  filter  sand 
was  between  0.35  and  0.42,  with  1.8  as  a  desirable 
co-efficient  of  uniformit}-.  This  led  to  some  discus- 
sion of  sand  sizes,  sand  stratification  in  beds  by  use, 
the  significance  of  effective  size  and  uniformity  co- 
efficient, etc.  Mr.  Dittoe  stated  that  they  considered 
that  a  plant  should  produce,  under  the  worst  con- 
ditions of  water,  absence  of  gas  in  10  cc.  samples  at 
37  degrees,  for  24  hours  in  lactose  broth;  also  that 
each  part  of  a  purification  plant  should  take  its  ap- 
propriate share  of  the  burden  with  satisfactory  effi- 
ciency and  without  overloading.  It  was  recognized, 
however,  that  in  any  case  probably  5%  of  the  sam- 
ples would  show  gas,  but  the  number  should  not 
exceed  20%.  He  stated  that  a  large  part  of  the 
efficiency  of  the  Ohio  plants  was  undoubtedly  due 
to  the  expert  operation  which  they  received,  at  least 
15  of  them  being  in  charge  of  the  men  of  the  high- 
est technical  efficiency. 

Wellington  Donaldson  read  a  paper  entitled  "In- 
dustrial Wastes  in  Relation  to  Water  Supplies,"  in 
which  he  told  of  several  ways  in  which  industrial 
wastes  might  affect  supplies,  such  as  by  clogging 
filters,  by  lessening  of  effect  of  coagulants  (as  is 
done  by  tannery  liquors),  lessening  of  effect  of 
chlorine  or  causing  it  to  give  a  taste  to  the  water. 
Also  the  poisoning  of  supplies,  as  in  the  case  of 
lead,  arsenic,  etc. 


Further  information  concerning  the  experiment  on 

sewage  treatment  at  Milwaukee  was  given  by  Mr. 
Hatton  in  a  paper  entitled  "The  Use  of  Centrifuges 
for  Dewatering  of  Sludge."  Mr.  Hatton  believes 
that,  while  a  perfectly  satisfactory  solution  of  sludge 
dewatering  has  not  yet  been  discovered,  the  appli- 
ances which  have  been  tested  have  shown  that  it  is 
perfectly  practicable  to  prepare  sludge  for  use  as  a 
fertilizer  or  other  methods  of  utilization. 

A  year  or  two  ago  an  experimental  plant  consist- 
ing of  a  Dorrco  screen  and  a  Dorr-Peck  activated 
sludge  tank  was  installed  at  Urbana,  111.,  by  the 
Illinois  water  survey,  and  this  plant  and  the  results 
obtained  from  it  so  far  were  described  by  A.  M. 
Buswell,  chief  of  the  water  surve}-,  who  showed  on 
the  screen  photographs  and  diagrams  of  the  plants 
and  tabulated   data  of   the   result. 

In  the  afternoon,  following  a  report  of  commit- 
tees, papers  were  read  by  J.  Frederick  Jackson  on 
"Correlation  of  Stream  Pollution  Criteria  from 
Studies  of  Naugatuck  and  Hockanum  Rivers  in  Con- 
necticut"; by  George  W.  Simons,  Jr.,  giving  a  re- 
port of  the  committee  on  bathing  places;  by  Stephen 
DeM.  Gage  and  Attmore  E.  Griffin  discussing  "Sani- 
tation of  Bath  Houses  at  PubHc  Bathing  Beaches"; 
by  W.  F.  ^Valker  describing  installations  for  "The 
Treatment  of  Swimming  Pools  by  Ultra-Violet  Rays," 
and  by  W.  V.  Becker  giving  "Suggestions  for  the 
Extermination  of   Mosquitos." 

On  Friday  evening  another  symposium  was  held 
at  the  rooms  of  the  American  Society  of  Civil  Engi- 
neers on  "Water  Supply  and'  Water  Purification." 
At  this  symposium  Prof.  George  C.  Whipple  gave 
an  excellently  condensed  but  complete  "History  of 
Water  Purification."  This  was  followed  by  a  paper 
by  Allen  Hazen  entitled  "Relation  of  Character  of 
Water  to  Design  of  Water  Filtration  Plants."  In 
this  paper  Mr.  Hazen  gave  special  emphasis  to  the 
desirability  of  purifying  water  without  chemicals, 
at  least  under  certain  conditions  where  an  "active" 
water  would  produce  undesirable  results,  such  as  at- 
tacking pipes  and  other  metal  structures. 

"Interference  with  Water  Filtration  Plant  Opera- 
tion by  Wastes  from  By-product  Coke  Ovens  and 
Gas  Works,"  a  problem  which  affects  a  consider- 
able area  of  Pennsylvania,  was  discussed  by  C.  A. 
Emerson,  Jr.,  chief  engineer  of  the  Pennsylvania 
department  of  health.  Mr.  Emerson  showed  how 
considerable  amelioration  or  elimination  of  these 
difficulties  had  been  obtained  in  certain  plants  by 
their  using  the  waste  waters  repeatedly  in  cooling 
or  other  processes  about  the  plant  until  evaporated, 
instead  of  discharging  them   into   the   river. 

Prof.  C.  E.  A.  Winslow,  in  a  paper  entitled  "Re- 
duction in  Typhoid  Death  Rate,"  presented  an  analy- 
sis of  figures  for  the  typhoid  death  rates  during  the 
past  decade,  both  in  the  country  at  large  and  in  the 
registration  area,  which  apparently  indicated  that  m 
the  latter  the  reduction  in  typhoid  death  rate  had 
been  greater  in  the  rural  than  in  the  urban  districts 
and  was  at  present  lower  in  the  former  than  in 
the  latter;  a  condition  which  is  exactly  the  contrary 
to  that  which  has  ordinarily  been  believed  to  exist. 
This  was  followed  by  a  paper  by  C.  A.  Holmquist 
showing  how  the  typhoid  death  rate  irt  New  York 
state  had  been  reducted  very  greatly  by  water  puri- 
fication and  improvements  in  the  water  supplies  of 
the  state,  there  having  been  a  continuous,  although 
of    course    diminishing,    decrease    in    rate    since    the 
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State  board  of  health  had  begun  to  exert  its  uifluence 
in  the  matter. 

"The  Purification  of  Soft,  Colored  Waters'  was 
discussed  bv  Robert  S.  \\'eston,  who  described  how 
some  of  the  New  England  waters,  many  of  which 
are  at  present  more  highly  colored  than  those  of 
most  other  sections  of  the  country,  can  have  their 
coloring  matter  eliminated  to  a  large  extent.  The 
papers  concluded  with  one  by  Samuel  -A*  Greeley 
entitled  "The  Operation  of  Reser\'oirs  for  Water 
Supply";  following  which  there  was  a  very  interest- 
ing di'scussion  for' half  an  hour  or  so  on  the  papers 
of  the  evening. 

The  final  session  of  the  sanitary  engineering  sec- 
tion was  held  on  Friday  morning,  opening  with  a 
report  of  the  committee  on  refuse  'disposal  by  M.  N. 
Baker,  in  which  was  given  a  brief  statement  of  the 
present  status  of  refuse  disposal  and  a  comparison  of 
the  methods  v/hich  are  available,  reference  being 
made  to  Hering  and  Greeley's  book  on  "Collection 
and  Disposal  of  Municipal  Refuse"  as  the  most  im- 
portant feature  of  the  year  in  this  branch  of  engi- 
neering. A  paper  by  E.  A.  Fisher  describing  "The 
New  Garbage  Reduction  Works  at  Rochester"  was 
read  by  John  F.  Skinner  in  the  absence  of  Mr. 
Fisher.  This  gave  a  condensed  general  description  of 
a  plant  embodying  the  Cobwell  system  of  reducing 
garbage  which  has  just  been  completed  in  Rochester. 
This  was  followed  by  a  discussion  on  the  subject  of 
garbage  disposal  in  which  a  number  of  members 
took  part.  Mr.  Hatton  stated  that  a  few  months  ago, 
while  visiting  Berlin,  he  had  learned  that  the  method 
of  burying  garbage  which  had  been  followed  by  that 
city  for  several  vears  was  no  longer  considered  satis- 
factory because"  of  the  long  haul  involved  and  the 
large  area  of  land  thus  widiheld  from  intensive  cul- 
tivation and  occupation  as  a  residence  district.  It 
was  stated  that  in  Chicago  a  reduction  plant  is 
operated  bv  the  city  at  a  loss  (see  page  412  of  this 
issue) ;  also  that  the  health  board  did  not  consider 
the  garbage  in  any  way  a  health  matter,  even  if 
it  was  simply  piled  up  'in  the  back  yards  and  not 
removed  at  all. 

The  balance  of  this  session  was  occupied  with  a 
report  of  the  committee  on  milk  supply  by  H.  A. 
Whittaker  and  a  paper  on  "The  Physical  Effects  of 
Pasteurization  and  Other  Temperature  Treatments  of 
Milk"  by  Drs.  Heulings,  Pease  and  Towne;  and  a 
paper  by  Charles  B.  Ball  entitled  "The  Health  Value 
of  the  Zoning  of  Cities." 


Hiram  F.  Mills'  Engineering  Bequests 

The  late  Hiram  F.  Mills,  Hydraulic  Engineer,  lei  I 
several  bequests  to  engineering  interests,  includin- 
$10,000  to  the  Reneslaer  Polytechnic  Institute  and 
the  Massachusetts  Institute  of  Technology,  $2,000  tc 
the  American  Society  of  Engineers,  $1,000  to  eaci 
of  the  New  England  Waterworks  Associations  and 
the  Boston  Society  of  Civil  Engineers  and  $5,000  tc 
the  American  Academy  of  Arts  and  Sciences  besides 
the  bequest  of  $200,000  to  Harvard  University  to  es- 
tablish a  fund  for  the  investigation  and  origin  and 
cure  of  cancer  as  a  memorial  to  Mrs.  Mills. 


Weather,"  b\-  Tokujiro  Yoshida,  being  Bulletin  No. 
123  of  the  series  published  by  the  station. 

The  practice  of  placing  concrete  in  freezing  weather 
renders  important  a  knowledge  of  the  rate  at  which 
this  material  will  cool,  and  the  effect  of  the  various 
methods  of  protecting  the  freshly  placed  concrete 
from  the  cold. 

This  bulletin  deals  with  certain  experimental  work 
carried  on  at  the  Engineering  Experiment  Station  of 
the  University  of  Illinois  with  the  object  of  obtaining 
data  on  the  length  of  time  required  for  concrete  of  a 
given  temperature  to  lose  its  heat  and  become  cold 
enough  to  freeze  when  it  is  exposed  to  temperature 
lower  than  the  freezing  point  of  water.  Some  experi- 
ments were  made  on  the  protective  effect  of  coverings. 

While  it  is  probable  that  these  experiments  do  not 
give  complete  data  regarding  concreting  in  freezing 
weather  under  all  possible  conditions,  it  is  considered 
that  they  throw  some  light  on  the  behavior  of  fresh 
concrete  at  low  temperatures,  and  indicate  the  neces- 
sity of  protection  or  other  precautions. 

Copies  of  Bulletin  No.  123  may  be  had  witliout 
charge  by  addressing  the  Engineering  Experiment  Sta- 
tion, Urbana.  Illinois. 


Freezing  of  Concrete 

The  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois  has  just  published  a  bulletin  entitled 
"Studies  on  Cooling  of  Fresh  Concrete  in  Freezing 


Substitutes  for  Cut-Back  Asphalt  Cement 

During  the  war  cut-back  asphalt  cements  were  al- 
most unobtainable  for  road  making  purposes  and  in 
1918  the  Committee  on  Broken  Stone  and  Gravel 
Roads  of  the  American  Society  for  Municipal  Im- 
provements presented  a  specification  known  as  "Tem- 
porary Substitute  for  .Road  Oil,"  which  was  for  a 
cold  application  to  be  used  on  such  roads.  This  sub- 
stitute was  described  on  page  362  of  the  Proceedings 
of  that  society  for  1918. 

Considering  that  the  cut-back  material  is  still  quite 
expensive,  although  there  are  now  no  restrictions 
placed  upon  the  use  of  it  by  the  government,  and  in 
view  of  the  fact  that  most  excellent  results  have  been 
obtained  by  using  this  substitute  material,  the  com- 
mittee this  year  recommended  to  the  society  at  the 
Baltimore  convention  that  the  specifications  be  re- 
tained as  a  part  of  the  standard  specifications  of  the 
society.  The  cut-back  asphalt  cement  for  which  this 
is  a  substitute  consists  of  a  mixture  of  asphalt  cement 
and  naptha.  The  specifications  require  that  in  the 
case  of  the  cut-back  cement,  when  tested  by  means 
of  the  Engler  viscosimeter  at  25  degrees  Centigrade, 
the  specific  viscosity  of  the  first  50  c.c.  passing  the 
orifice  of  the  viscosimeter  shall  be  between  25  and  35, 
while  the  similar  test  of  the  substitute  would  have  a 
range  between  80  to  120. 

To  Purify  Kaw  River,  Kansas 

A  few  weeks  ago,  the  state  board  of  health  of  Kan- 
sas called  a  conference  of  representatives  of  13  Kan- 
sas towns  to  discuss  the  proposition  of  preserving  the 
puritv  of  the  water  of  the  Kaw  river.  Dr.  S.  J. 
Crumbine,  secretary  of  the  state  board  of  health,  said 
that  with  the  increase  in  population  of  the  cities  along 
the  river  the  pollution  of  the  river  was  increasing, 
and  the  time  might  come  when  it  would  be  necessary 
for  the  cities  to  treat  their  sewage.  Apparently  the 
object  of  the  board  was  to  urge  the  towns  to  take 
such  precautions  as  they  could  in  order  to  postpone 
as  long  as  possible  the  time  when  the  construction  of 
sewage   disposal  plants  would  become  necessary. 
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A   Successful  Convention 

The  average  engineer,  we  believe,  attends  conven- 
tions of  his  professional  societies  with  two  main-  ob- 
jects in  view — obtaining  information  and  meeting  his 
fellows  in  the  profession.  Those  who  present  papers 
do  so  because  urged  to  it  by  the  officers,  or  because 
of  the  favorable  attention  such  papers  direct  to  them- 
selves, or  for  both  reasons. 

In  too  many  conventions  the  meetings  do  not  be- 
gin promptly  at  the  appointed  time,  as  a  consequence 
of  which  much  of  the  time  of  the  members  is  wasted 
and  few  are  present  during  the  first  few  minutes  of 
each  session.  The  papers  are  not  limited  in  length, 
and  some  long-winded  speakers  monopolize  the  time 
and   crowd  out   discussion,   the  meetings   lack   "pep" 


and  drag  along,  and  much  of  the  benefit  that  might 
be  contributed  by  the  discussions  is  lost. 

The  convention  of  the  American  Public  Health  As- 
sociation, Sanitary  Engineering  Section,  and  the  sym- 
posiums arranged  by  the  American  Society  of  Civil 
Engineers  in  connection  therewith,  were  as  nearly 
models  as  any  meetings  the  writer  has  attended  in  a 
long  time.  The  sessions  began  promptly  at  the  hour 
set,  papers  were  limited  to  ten  or  fifteen  minutes  (and 
it  is  remarkable  how  much  can  be  said  in  that  time 
if  the  writer  has  taken  pains  to  condense  his  paper 
and  knows  that  its  length  is  limited)  and  discussions 
limited  to  shorter  periods.  Although  9:45  A.  M. 
seemed  late  to  begin,  the  morning  sessions  began  at 
9:4s,  which  is  more  than  can  be  said  for  9  o'clock 
sessions  in  some  societies ;  and  the  hour  before  this, 
and  especially  the  time  before  the  7:45  P.  M.  ses- 
sion, was  free  for  social  and  professional  conversation 
by  even  those  who  were  conscientiously  prompt  in  at- 
tending the  formal  sessions. 

And  the  papers  were  well  worth  while.  The  com- 
mittees had  apparently  seen  to  that  and  obtained  dis- 
cussions on  timely  topics  from  recognized  specialists 
in  the  several  lines.  To  the  sanitary  engineers  who 
were  present,  at  least,  the  convention  was  a  most  suc- 
cessful one  and  several  stated  to  the  writer  that  it  was 
the  best  of  any  they  had  ever  attended. 


A  Sanitary  Section  of  the  A.  S.  C.  E. 

Several  members  of  the  American  Society  of  Civil 
Engineers  who  specialize  in  sanitary  engineering  have, 
for  two  years  past,  been  meeting  together  at  a  dinner 
held  during  the  annual  meeting  of  that  society,  for 
an  interchange  of  ideas  to  their  mutual  advantage  and 
pleasure.  The  success  of  the  Sanitary  Section  of  the 
American  Public  Health  Association  has  suggested 
the  desirability  of  a  similar  section  in  the  A.S.C.E. 

The  latter  society  is  abundantly  large  to  permit  of 
sectional  meetings  to  advantage,  and  the  interests  of 
the  members  are  so  diversified  that  very  few  sub- 
jects of  discussion  are  of  interest  to  more  than  ten 
to  twenty-five  percent  of  the  members.  There  thus 
occurs  a  natural  segregation  into  unofficial  sections  in 
the  attendance  at  the  meetings,  and  there  would  seem 
to  be  several  advantages  in  recognizing  this  officially 
by  the  formation  of  sections,  which  would  meet  sep- 
arately and  have  each  its  own  chairman  and  secre- 
tary. We  hope  the  matter  will  be  given  careful  con- 
sideration between  now  and  the  time  of  the  annual 
meeting. 


"Sanitary   Sewers" 

There  are  no  accepted  autocrats  in  language,  but 
the  m^'orit}'  of  the  intelligent  people  decide  what 
words  the  lexicographers  shall  from  time  to  time  add 
to  their  dictionaries,  and  what  meanings  they  shall 
give  them. 

The  editor  of  Public  Works  bows  to  this  major- 
ity. For  twenty  years  he  has  advocated  what  he 
considered  to  be  a  consistent  use  of  the  terms  "house 
sewer"  and  "storm  sewer"  to  designate  the  conduits 
receiving  the  waste  water  from  houses  and  rain 
water  run-off  respectively.  During  fifteen  years  of 
this  time  a  majority,  probably,  of  the  students  of 
sewerage  in  engineering  schools  have  used  as  a  text 
book,  "Sewerage,"  in  which  this  use  of  the  terms  is 
employed,  and  during  the  past  ten  years  committees 
of  at  least  two  national  organizations  have  advocated 
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such  use  and  declared  the  use  of  the  term  "sanitary" 
sewer  to  be  supported  by  no  logical  argument. 

In  spite  of  this,  the  term  "sanitary  sewer"  seems  to 
have  been  adopted  for  general  use  by  the  younger 
engineers.  Most  recent  papers  before  societies,  mu- 
nicipal reports  and  other  writings  of  engineers  em- 
ploy it.  If  we  and  they  are  to  understand  each  other 
we  must  use  the  same  language.  And  although  the 
term  sanitary  sewer  seems  to  us  an  absurdity,  we  will 
•use  it  in  the  future  in  this  publication  in  order  to 
conform  to  the  usage  of  the  majority. 


How  to  Select,  Install  and 
Operate  a  Concrete  Mixer 

Permanent  equipment  required  on  all 
kinds  of  construction  work  demands 
most  efficient,  durable  and  standard 
machines.  Number,  size  and  tyi^e 
depend  on  local  conditions,  amount 
and  character  of  work.  Operations 
should  be  continuous  and  to  fullest 
Capacity.  Ordinary  difficulties  can 
be  averted  or  corrected 


Most  experienced  contractors  have  one  or  more 
favorite  makes  of  mixer,  which  are  often  replaced 
by  duplicate  orders  whenever  any  of  them  are  worn 
out  or  additional  ones  are  needed.  It  does  not,  how- 
ever, follow  that  the  selections,  often  made  casually 
at  first,  are  the  wisest.  It  would  be  well  for  all  con- 
tractors to  pay  careful  attention  to  the  subject,  de- 
ermine  what  are  the  best  sizes  and  makes  of  mixer 
for  them  to  use,  and  why  they  should  be  used  and 
govern  themselves  accordingly  in  future  purchases 
of  equipment.  In  this  way  they  can,  without  extra 
cost,  make  their  plants  conform  to  a  fixed  policy  and 
have  their  machines  ultimately  standardized  and  dup- 
licated to  secure  the  highest  efficiency  and  economy, 
matters  of  importance  to  contractors  commencing  to 
accumulate  equipment  and  gain  construction  experi- 
ence and  reputation. 

Although  it  is  possible  to  mix  concrete  well  by 
hand,  it  is  generally  discouraged  and  often  prohibited 
by  specifications,  except  in  very  small  quantities  or 
in  isolated  positions  where  the  installation  of  a  ma- 
chine would  be  very  difficult  or  expensive.  The  facts 
that  the  work  can  be  done  much  more  rapidly,  effi- 
ciently and  continuously  by  a  machine  and  at  a  unit 
cost  greatly  below  that  of  hand  work,  and*  that  the 
use  of  the  machine  eliminates  a  large  amount  of 
sometimes  unreliable  hand  labor,  make  a  mixer  the 
first  requirement  of  every  contractor.  A  concrete 
mixer  can  be  used,  not  only  to  mix  concrete,  but 
various  other  substances,  especially  mortar,  not  to 
speak  of  the  use  to  which  one  is  put  on  Long  Island 
where  one  of  the  machines  is  installed  to  mix  the 
feed  of  an  enormous  number  of  ducks  raised  for  the 
Metropolitan  Market.  These  machines  or  modifica- 
■tions  of  them  are  also  successfully  used  for  mixing 
plaster,   fertilizer,  and  various  other  materials. 

CONCRETE    MIXERS 

For  their  fullest  efficiency  continuous  mixing  ma- 


chines should  be  equipped  with  large  storage  for  ce- 
ment, aggregate  and  water  and  reliable  automatic 
measuring  and  delivering  service  and  abundant  fa- 
cilities for  continuous  distribution  of  the  finished 
concrete.  In  case  of  necessity  these  machines  can, 
of  course,  be  operated  intermittently  and  have  separ- 
ate measured  quantities  of  materials  passed  through 
them  as  in  an  ordinary  batch  machine,  but  such  oper- 
ation eliminates  the  special  advantages  the  machine 
is  designed  to  secure  without  giving  those  specific  to 
the  batch  machine.  An  early  type  of  this  machine, 
now  seldom  used,  consisted  simplv  of  a  long  open 
trough,  with  concentric  revolving  shaft  having  radial 
arms  or  blades,  pitched  to  move  the  material  from 
one  end  of  the  trough  to  the  other  somewhat  after 
the  principal   of  a  worm  conveyor. 

Another  continuous  machine  of  very  simple  con- 
struction, that  could  be  made  by  ordinary  mechanics, 
consists  simply  of  a  long  vertical  or  steeply  inclined 
chute  or  tube  provided  with  interior  baffle  plates, 
projecting  arms  or  their  equivalent.  The  materials 
being  emptied  into  a  hopper  at  the  top  of  the  mixer 
fall  by  gravity  to  the  bottom  and  in  transit  are  thrown 
from  side  to  side  and  more  or  less  thoroughly  mixed 
in  their  descent. 

Another  type  of  gravity  machine  that,  although 
used  as  a  batch  machine,  might  be  uninterruptedly 
supplied  with  measured  quantities  of  materials  and 
operated  as  a  continuous  machine,  is  the  multiple 
hopper  machine,  in  which  a  series  of  hoppers  are 
vertically  super-imposed  and  the  materials  falling 
from  one  pyramidal  or  conical  hopper  into  the  one 
below  are  more  or  less  completely  turned  over  in  the 
descent  and  are  mixed  wholly  by  the  transverse  mo- 
tion and  rolling  effect  of  the  downward  and  side- 
ways progress  of  the  heavy  charge  moving  wholly 
by  gravity.  It  is  claimed  that  it  is  turned  over  in 
passing  through  each  of  the  three  or  four  hoppers 
to  the  receiving  hopper  below. 

These  machines  are  simple  in  construction  and  can 
be  built  of  any  required  dimensions,  but  like  other 
gravity  machines,  cannot  provide  for  any  variation 
or  modification  in  the  manner  or  duration  of  the 
mixing.  All  gravity  machines  are  obviously  subject 
to  the  universal  law  that  it  is  impossible  to  get  some- 
thing for  nothing  and  as  the  efficiency  of  mixing 
must  correspond  in  at  least  a  minimum  expenditure 
of  power  in  the  mechanical  operation,  it  must  re- 
quire a  certain  considerable  height  of  fall  and  very 
efficient  turning  over  appliances  to  equal  the  rolling 
and  pitching  and  kneading  effect  of  power  machines. 

EEVOLVING   MACHINES 

Batch  machines  are  mostly  of  the  revolving  type, 
and  constitute  a  very  large  proportion  of  all  ma- 
chines used  in  this  country.  They  generally  have  a 
capacity  of  from  %  cubic  yard  up  to  a  maximum  of 
4  or  5  yards.  They  receive  a  premeasured  quantity 
of  materials  and,  unless  cubical,  are  equipped  with 
fixed  or  moveable  interior  blades,  projecting  from 
tjie  inner  surface  of  the  drum  that  are  so  arranged 
as  to  lift  and  shift  and  drop  the  aggregate  as  the 
drum  revolves,  producing  a  rolling  and  even  knead- 
ing action  that  is  very  efficient  and  usually  suffices 
for  a  satisfactory  mixture  after  lo  or  more  revolu- 
tions of  the  drui'ii  occupying  from  yi  a  minute  to  2 
minutes  according  to  requirements.  The  average 
time  being  about  i  minute  of  actual  mixing.    In  some 
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types  the  machine  is  both  charged  and  discharged 
while  in  revolution  and  in  others,  as  in  the  cubcj  it 
must  be  stopped  to  receive  the  material  and  discharge 
the  concrete. 

For  several  years  efforts  have  been  made  to  mix 
concrete  by  the  forces  provided  for  its  transportation, 
especially  when  the  aggregate  is  stored  and  meas- 
ured at  a  distance  from  where  the  concrete  is  placed. 
There  is  now  on  the  market  a  machine,  mounted  on 
an  auto  truck  and  operated  by  the  regular  engine  of 
the  latter,  that  is  changed  by  gravity  from  elevated 
bins,  mixes  the  concrete  in  transit,  preferably  at  the 
end  of  the  route,  and  dicharges  by  gravity  through 
a  chute  that  may  be  moved  by  the  truck  as  it  delivers 
so  as  to  speed  the  concrete. 

PNEUMATIC    MIXERS 

Within  a  few  years  considerable  attention  has  been 
devoted  by  prominent  manufacturers  to  the  develop- 
ment of  pneumatic  mixing  machines  in  which  the 
concrete  shall  be  mixed  by  the  operation  of  jets  of 
compressed  air  in  a  closed  chamber.  These  have 
been  usually  operated  in  connection  with  pneumatic 
conveying  apparatus,  by  which  the  mixed  concrete  is 
forced  through  a  4  to  8-inch  pipe  to  the  required  po- 
sition in  the  forms.  Both  operations  require  a  con- 
siderable amount  of  compressed  air  and  therefore  in- 
volve a  compressor  plant  that  is  expensive  to  install 
and  operate  for  mixing  purposes  alone,  so  that  the 
pneumatic  mixer  is  usually  best  adapted  to  situations 
in  which  there  is  very  little  working  room  and  it  is 
important  to  avoid  obstructions,  as  particularly  in 
small  tunnels. 

For  general  purposes  the  revolving  type  of  batch 
machine  is  satisfactory  and  several  makers  have  de- 
veloped it  to  a  high  degree  of  efficiency  and  economy, 
but  the  other  types  have  been  useful  and  will  be 
useful  when  conditions  make  them  more  convenient 
or  are  especially  suited  to  their  peculiar  features. 

.SELECTION    OF    MIXER 

Unless  it  is  required  for  a  job  of  such  great  mag- 
nitude or  duration  that  its  execution  outweighs  all 
other  consideration,  the  concrete  mixer  should  be  se- 
lected with  a  view  to  its  future  use  on  the  character 
of  work  that  the  contractor  is  likely  to  undertake 
thereafter.  In  any  event  the  machines  should  be  sim- 
l)le,  efficient,  powerful  and  durable,  of  high  class  ma- 
terials and  workmanship  and  easily  operated.  It 
should  be  of  simple  and  sturdy  construction  and  eas- 
ily assembled,  and  should  be  supplied  with  spare 
parts  of  any  sort  that  may  be  especially  likely  to 
failure  or  rapid  wear  so  that  they  can  be  replaced 
with  the  minimum  cost  and  delay  if  necessary,  but  in 
a  first-class  machine  such  replaceinents  are  rare  and 
with  good  care  the  machine  will  operate  for  a  long 
time  without  danger  of  breakdown. 

It  is,  however,  advisable  that  the  machines  should 
be  all  of  one  standard  make  and  if  possible  of  only 
one  or  two  sizes,  so  that  a  few  spare  parts  may 
serve  for  the  entire  equipment  and  that  the  operators 
soon  become  thoroughly  familiar  with  the  machines 
and  their  requirernents  and  are  not  confused  by 
shifting  from  one  machine  to  another. 

It  is  also  important  that  the  machines  be  fitted  for 
operation  with  steam,  gasoline  or  electric  power  as 
may  be  most  desirable,  and  at  present  the  gasoline 
motors  are  likely  to  be  most  convenient  and  economi- 
cal in  a  majority  of  small  or  moderate  size  jobs. 

The  tendency  at  the  present  time  is  strongly  toward 


the  use  of  multiple  units  of  small  capacities  rather 
than  of  very  large  machines,  and  the  extremely  small 
machines  down  to  a  capacity  of  J4"Cubic  yard  per 
batch  are  increasingly  popular,  although  a  great 
many  machines  of  ^-^-yard  capacity  are  in  use.  For 
special  work  where  a  very  large  amount  of  concrete 
is  to  be  placed  in  one  mass,  as  for  instance  in  huge 
ship  canal  locks,  great  foundations  or  enormous 
dams  where  provision  is  made  for  handling  the  con- 
crete continuously  through  chutes  or  in  large  con- 
veying apparatus,  one  or  more  especially  large  ma- 
chines are  sometimes  installed. 

Ordinarily,  however,  a  number  of  small  machines 
is  better  for  various  reasons.  They  are  carried  in 
stock  and  can  be  quickly  purchased  and  delivered. 
They  are  very  much  lighter  and  the  freight  charges 
are  less.  They  are  more  easily  transported,  handled 
and  installed.  They  require  no  costly  foundations 
and  can  be  set  on  their  own  trucks  or  on  timber 
sills.  The  use  of  a  batteiy  of  mixers  is  substantially 
equivalent  to  maintaining  reserve  equipment,  since 
only  one  of  a  number  of  mixers  is  thrown  out  of 
service  and  the  rest  may  continue  in  operation  while 
the  one  is  repaired.  They  are  far  more  flexible  and 
can  be  shifted  from  point  to  point  on  the  job  or  when 
the  bulk  of  the  work  iS  done  a  part  of  them  can  be 
moved  and  put  on  other  work;  they  can  be  easily 
moved  so  as  to  receive  aggregate  directly  as  it  is 
brought  to  the  site.  They  are  more  saleable  at  the 
close  of  the  job  and  have  a  higher  cash  value  than 
large  machines. 

MOVEABLE   MIXING  PLANTS 

The  smallest  size  machines  are  frequently  mounted 
on  wheels  so  that  they  can  be  easily  moved  by  hand 
for  moderate  distances  over  level  ground.  They 
mSy  also  be  placed  on  skids  that  serve  not  only  to 
shift  them  from  place  to  place,  but  answer  as  settings 
for  them  while  in  operation. 

For  special  purposes  a  small  machine  has  been 
mounted  on  a  motor  truck  equipped  with  storage  for 
cement,  water  and  aggregate  for  a  few  yards  of  con- 
crete and  is  thus  quickly  available  for  operations  at 
any  remote  place  or  for  immediate  repair  or  urgent 
service  of  any  kind,  carrying  all  of  the  necessary 
equipment  for  doing  a  small  job  with  a  crew  of  men 
that  accompany  the  trucks  and  are  not  required  to 
wait  for  delivery  of  machinery  or  material.  In  case 
the  job  requires  more  concrete  than  the  supply  from 
the  storage  on  the  trucks  the  quantity  can  easily  be 
doubled  or  trebled  by  hauling  it  on  a  trailer  or  by  a 
service  truck  provided  for  the  special  purpose. 

W'henever  a  considerable  amount  of  work  is  done 
on  the  waterfront  it  is  generally  desirable  to  install 
the  mixer  or  mixers  on  one  or  more  barges  that  can 
easily  be  fitted  with  loading,  unloading  and  hoisting 
apparatus  and  very  readily  shifted  from  point  to 
point  with  only  a  few  feet  at  once  to  keep  within  the 
most  convenient  distance  of  the  work  in  order  to  de- 
liver the  concrete  directly  to  it  by  derricks  or  by 
spouting.  The  barge  may  have  storage  for  a  con- 
siderable amount  of  cement  and  aggregate,  but  is  fre- 
quently provided  only  with  small  service  hoppers 
that  are  filled  from  a  material  scow  alongside,  which 
can  be  replaced  as  often  as  necessary  and  enable  the 
small  hoppers  to  always  provide  immediately  supplies 
by  gravity  to  the  mixers. 

."-limiilarly  traveling  plants  may  be  installed  on  shore 
and  have  a  platform  on  which  the  mixer  is  set  with 
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service  storage  bins  alongside  and  usually  the  derrick 
to  maintain  the  latter  filled  with  aggregate,  the  whole 
equipment  being  easily  moved  on  a  broad  gage  track 
as  requirsd.  An  equi\alent  of  arrangement  is  pro- 
vided by  the  installation  of  the  mixer,  storage  bins 
and  loading  and  unloading  apparatus  on  a  railroad 
car  that  may  be  supplied  with  aggregate  from  tenders 
brought  alongside  or  in  the  same  train  with  it  and 
served  by  hand  or  power. 

{To   Be   Coiilinued) 


Proposed    Brooklyn- 
Richmond    Tunnel 


$141,000,000  commercial  develop- 
ment scheme  for  a  belt  railroad, 
serving  Brooklyn,  all  of  Staten 
Island,  and  a  large  territory  in  New 
Jersey  with  a  tunnel  under  the  Nar- 
rows and  a  hig-h  level  bridge  across 
Arthur  Kill 


In  1921  the  legislature  of  New  York  directed  the 
Board  of  Estimate  and  Apportionment  of  New  York 
City  to  construct  a  freight  and  passenger  tunnel  con- 
necting the  boroughs  of  Brooklyn  and  Richmond  in 
Greater  I'Jew  York.  A  preliminary  report  on  the 
construction  of  the  tunnel  and  its  connections  has 
been  made  b\'  representatives  of  the  Pennsylvania, 
Long  Island,  and  Baltimore  &  Ohio  Railroads  and  the 
Board  of  Estimates'  committee. 

This  report  points  out  the  impracticability  of  de- 
veloping existing  railroad  lines  to  serve  the  tunnel 
and  for  the  transfer  and  distribution  of  freight  con- 
nected therewith,  and  recommends  in  a  general  way 
the  construction  of  a  belt  line  railroad  which  would 
serve  a  large  territory  in  New  Jersey,  the  whole  of 
Staten  Island,  the  western  end  of  Long  Island,  and 
reaching  to  Manhattan  Island,  provide  connections 
with  all  existing  railroad  systems  through  New  York, 
and,  with  the  tunnel  across  the  Narrows  and  a  high, 
level  bridge  across  Arthur  Kill  from  Staten  Island 
to  New  Jersey  insures  ample  physical  connection  with 
the  mainland.  It  provides  for  a  large  classification 
yard  in  the  borough  of  Richmond  and  gives  alternate 
locations  for  the  alignment  of  the  tunnel  and  for  the 
road  crossing  Staten  Island.  The  total  cost  of  the 
project  is  estimated  at  $141,000,000.  The  Committee 
recommended  that  application  be  made  for  the  author- 
ization of  borings,  the  preparation  of  plans,  and  the 
approval  of  construction  t\pes. 

The  plans  provide  for  connection  with  the  railroad 
systems  above  mentioned,  and'  with  the  New  York 
Central  and  with  the  New  York,  New  Haven  &  Hart- 
ford Railroads  and  for  an  industrial  railroad  travers- 
ing the  intensively   developed  Brooklyn   water    front 


along  the  upper  bay,  facilitating  industrial  develop- 
ment in  Jamaica  and  Flushing  and  districts  and  the 
Bron.x  and  providing  for  connections  with  the  $20,- 
■  ooo,oc)0  municipal  piers  on  .Staten  Island  and  rail 
service  for  ever  Borough  of  the  cit)'. 

The  comparisons  of  plans  and  estimates  for  fifteen 
separate  and  distinct  routes  having  i  percent  and  2 
percent  maximum  grades  indicated  a  saving  of  $15,- 
000,000  for  the  construction  of  the  2  percent  maxi- 
mum, which  was  therefore  recommended.  Consider- 
ation was  also  given  to  the  construction  of  the  tunnel 
made  by  the  twin  tubes  method,  by  the  shield  driven 
method,  and  by  the  trench  method,  between  which  no 
final  choice  has  yet  been  made.  It  has  been  estab- 
lished, however,  that  the  tunnel  is  entirely  practicable 
and  with  its  terminal  connection  can  be  built  at  a 
cost  of  about  $51,000,000. 

A  freight  traffic  of  22,500,000  tons  annually  is  es- 
timated from  the  records  for  1914,  plus  the  assumed 
increase  of  2  percent  yearly;  it  is  also  assumed  that 
the  1918  cost  of  $9.50  per  car  for  handling  the  freight 
will  be  reduced  to  $3.75  per  car,  a  saving,  which  after 
paying  the  fixed  charges  of  the  project,  is  estimated  at 
$5,000,000  annually. 

The  principal  advantages  claimed  for  the  project 
are  that  it  will  effectively  serve  the  entire  length  of 
Staten  Island;  provide  for  economy  of  construction 
and  operation  of  the  classification  yards;  permit  ad- 
vantageous trench  construction  of  the  tunnel;  pro- 
vide for  future  rail  connections  with  the  New  Jersey 
water  front  at  Constable  Hook;  provide  passenger 
service  for  the  most  populous  part  of  Staten  Island; 
is  not  likely  to  be  oppwDsed  by  property  owners  in 
Brooklyn;  minimizes  possibility  of  interference  with 
future  water  main  crossings  of  the  Narrows;  obviates 
the  necessity  of  negotiating  with  holding  companies 
concerning  franchises  for  rights  in  connection  with 
the  main  freight  project;  affords  military  protection 
in  time  of  war;  will  develop  dormant  areas  in  the 
outskirts  of  the  metropolitan  districts;  will  unify 
terminal  service  of  10  trunk  lines;  will  afford  free- 
dom from  harbor  interruptions  due  to  fogs,  storms, 
ice,  high  tides,  and  marine  strikes ;  will  provide  work 
for  unemployed  labor  and  capital;  and  will  virtually 
transform  New  York  from  an  island  to  a  mainland 
city. 


Long  Span  Ohio  River  Highway  Bridge 

Work  has  been  commenced  by  the  Dravo  Con- 
struction Co.,  Pittsburgh,  on  the  $250,000  sub- 
structure for  a  highway  bridge  across  the  Ohio  River 
from  fronton,  Ohio,  to  Russell,  Ky.,  that  will  have  an 
estimated  total  cost  of  $700,000. 

Besides  viaduct  approaches  and  the  200-foot  shore 
spans  the  river  crossing  will  consist  of  two  350-feet 
anchor  spans  and  a  725-foot  cantilever  that  is  some- 
what remarkable  for  its  proportions  of  175  feet  for 
the  cantilever  arms  and  350  feet  for  the  suspended 
span.  The  bridge  will  have  riveted  trusses  29  feet 
apart  on  centers  and  a  wooden  plank  roadway  floor 
20  feet  wide  and  about  100  feet  above  normal  water 
level.  The  three  reinforced  concrete  river  piers  have 
I-shape  cross  sections  with  shallow  foundations  on 
bed  rock. 
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Recent  Legal  Decisions 


A    .SfHOOb    DISTRICT     IS    A     MI'1VICIPAI.ITV 

The  word  "municipal"  as  originally  used  in  its 
strictest  sense,  applied  to  cities  only,  but  now  has  a 
much  more  extended  meaning,  and  when  applied  to 
corporations,  the  words  "municipal,"  "political,"  and 
"public"  are  often  used  interchangeably.  The  Penn- 
sylvania Superior  Ct.  305,  that  a  school  district  is 
a  quasi  corporation  for  the  sole  purpose  of  adminis- 
tering the  Commonwealth's  system  of  public  schools, 
and  vitally  associated  with  the  education  of  children 
in  protecting  their  health,  so  that  it  is  reasonably 
embraced  within  the  designation  of  "municipality." 
As  such,  it  is  within  the  statute  requiring  compul- 
sory vaccination  for  the  public  health  in  the  "several 
municipalities"  of  the  Commonwealth. 


I.Ea.VI>    WIDTH    OF    STREETS — POWER    TO    WIDEN    AND 
ASSESS    OWSTERS 

A  city  street  was  originally  dedicated  by  a  prop- 
erty owner  at  a  width  of  thirty  feet.  Subsequently 
the  city  sought  to  increase  the  width  by  an  ordinance 
locating  the  street  at  a  width  of  forty  feet.  This  or- 
dinance, however,  was  held  invalid  as  an  attempt  to 
widen  an  established  street  without  proceeding  in  the 
manner  required  by  the  statute.  Sometime  after- 
wards, the  city  paved  the  street  at  the  original  width 
of  thirty  feet,  as  dedicated.  The  board  of  viewers 
assessed  an  abutting  owner's  property  for  benefits. 
The  owner  objected  on  the  ground  that  the  legal 
width  of  the  street  was  forty  feet,  and  that  the  city 
had  no  right  to  improve  it  at  a  width  of  thirty  feet. 
It  was  held,  .Sborigi's  Appeal,  75  Pa.  Superior  Ct. 
145,  that  the  ordinance  widening  the  street  having 
been  declared  invalid,  the  original  width  as  dedicated 
was  the  legal  width,  and  the  assessment  was  properly 
made, 


H.\MAGr.S     FOR     FAILURE    TO     DELIVER     SITE    TO     CON- 

TR.\CTOIl    IX    TIME    AND    FOR    CHANGE    IN    PLANS 

CAUSING    EXPENSE    .4ND    DELAY 

The  federal  district  court  for  the  Northern  District 
of  Ohio  holds,  Bates  &  Rogers  Const.  Co.  v.  Board 
of  Commissioners,  274  Fed.  659,  that  a  contract  for 
the  construction  of  approaches  to  a  bridge  carries  an 
implied  covenant  to  furnish  and  deliver  the  site  in  a 
condition  to  permit  the  work  to  be  done,  and  that  a 
failure  so  to  do  is  a  wrongful  breach  of  the  contract, 
for  which  the  contractor  may  recover  damages. 
Where  there  was  no  express  provision  when  the  site 
would  be  so  delivered,  it  was  implied  that  it  should 
be  ready  for  delivery  either  on  execution  of  the  con- 
tract or  within  a  reasonable  time  thereafter.  And 
where  the  work  was  to  be  done  according  to  plans 
and  specifications  then  on  file,  the  contractor  might 
recover  when  a  subsequent  change  in  the  plans  was 
made  to  meet  new  conditions  and  improvements  not 
in  contemplation  of  the  parties  when  the  contract 
was  executed,  requiring  excavation  to  a  greater 
depth  and  modification  of  design  of  certain  parts  of 
the  work  to  be  done,  and  thereby  causing  great  delay 
in  the  completion  of  the  entire  contract. 


PO\VER   TO    .>«EIiI,    CITY'S    RE.4I.    ESTATE   AT    PUBLIC 
AUCTION — EMPLOYMENT     OF     AUCTIONEER 

The  Ohio  Supreme  Court  holds.  State  v.  Carrel, 
132  N.  E.  161,  that  a  city  under  Ohio  Gen.  Code, 
§3699,  has  power  to  sell  at  public  auction  real  estate 
belonging  to  it  when  such  real  estate  is  no  longer 
needed  for  municipal  purposes.  But,  the  section  pro- 
viding that  the  contract  shall  be  matle  in  writing  by 
the  officer  having  supervision  or  management,  and 
only  with  the  highest  bidder,  which  officer  may  re- 
ject any  or  all  bids,  it  is  thereby  made  the  duty  of 
the  officer  to  attempt  to  make  the  sale,  and,  it  being 
required  of  him  as  an  official,  the  city  has  not  the 
power  to  employ  and  pay  an  auctioneer  to  make  the 
sale. 


VACATION    OF    STREETS — HENEFITS    TO    PRIVATE 
INTERESTS 

The  Illinois  Supreme  Court  holds.  People  v.  Elgin, 
J.  &  E.  Ry.  Co.,  132  N.  E.  204,  that  the  presumption 
of  law  is  that  the  public  officials  constituting  the 
city  council  discharge  their  duty  to  the  public,  and 
the  courts  will  not  declare  an  ordinance  vacating  a 
street  void  merely  because  some  private  interest  may 
be  served  by  the  vacation.  It  mu.st  clearly  appear 
that  no  consideration  of  public  interest  could  have 
led  to  its  enactment. 


COUNTY   ROAD   WORK  IN  NEW  JERSEY 

Through  the  courtesy  of  the  secretary  of  the  New 
Jersey  Association  of  County  Engineers,  Harry  F. 
Harris,  we  have  received  a  statement  of  the  amount 
of  work  done  by  19  of  the  21  counties  during  the 
year  1921.  These  figures  do  not  include  any  work- 
done  by  the  state  highway  department,  nor  work  on 
the  state  highway  system  carried  on  by  the  counties 
under  the  Reimbursement  act,  which  permits  the 
State  Highway  Department  to  allow  counties  to  pro- 
ceed with  work  on  the  state  highway  system  and  re- 
imburse them  three  or  four  years  later,  or  whenever 
state  funds  are  available. 

These  figures  show  that  204  miles  of  roads  of  all 
types  had  been  completed  by  October  first  and  that 
53.8  miles  were  still  under  construction  and  9.4 
miles  under  contract  ready  for  construction. 

Of  the  roads  already  completed,  11. 12  miles  were 
of  sheet  asphak  on  concrete  base,  17.43  were  sheet 
asphalt  on  stone  base,  23.98  were  bituminous  con- 
crete on  concrete  base,  15.18  were  bituminous  con- 
crete on  stone  base,  43.91  miles  were  concrete,  0.46 
were  brick,  i.ii  were  stone  block,  12.22  were  pene- 
tration macadam.  21.22  were  waterbound  macadam, 
and  57.32  were  gravel. 

Of  the  amount  under  construction,  4.66  miles  is 
sheet  asphalt  on  concrete  base,  4.30  sheet  asphalt  on 
stone  base,  3.10  is  bituminous  concrete  on  concrete 
ba.se,  3.15  is  bituminous  concrete  on  stone  base,  7.57 
is  concrete,  3.33  is  block,  2.03  penetration  macadam, 
25.04  is  gravel  and  0.61  is  other  types.  Of  the  roads 
under  contract  ready  for  construction,  1.61  is  sheet 
asphalt  on  concrete,  1.42  is  concrete,  0.66  is  block, 
2.53  is  waterbound  macadam  and  3.20  is  gravel. 

These  figures  show  that  the  various  bituminous 
roads  constitute  31.64%  of  the  total,  concrete  con- 
■stitute  19.78%,  and  penetration  and  waterbound  ma- 
cadam 14.22%. 
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Kov.  2S-2»— KANSAS  CITY  SECTION 
AEMRICAN  SOCIETY  OF  MECHANI- 
ICAL  ENGINEERS.  Two-day  regional 
meeting.  Secretary,  Louis  Bendit,  517 
Finance   hldg. 

Doc.  1-3  —  MONTANA  IRRIGATION 
.\ND  DRAINAGE  INSTITUTE.  Great 
Falls.   Mont. 

Dec.  .-.-8 — AMERICAN  ASSOCIATION 
OF  STATE  HIGHWAY  OFFICIALS. 
Omaha,  Neb.  Secretary,  J.  H.  Mullen, 
St.   Paul,   Minn. 

Dec.  5-»— AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Annual 
convention.      New   York  City. 

Dec.  e-»— AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEERS.  14th  annual 
meeting.     Baltimore,  Md. 

Dec.  13— ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel,  Buffalo. 
Secretary,  N.  L.  Nussbaumer.  80  W. 
Genesee   Street,   Buffalo. 

Dec.  14  —  NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering-  So- 
cieties' building.  New  York  City. 

Dec.  l.-;— ENGINEERS'  CLUB  OF  CIN- 
CINNATI.    Cincinnati. 

Dec.  22-23 — KANSAS  ENGINEERING 
.SOCIETY.  Annual  meeting.  Hutchin- 
son. Kan.  Secretary,  J.  M.  Averill,  To- 
peka. 

Dee.  22-23— KANSAS  ENGINEERING 
SOCIETY,    Hutchinson,    Kan. 

Dec  27-31  —  AMERICAN  ASSOCIA- 
TION FOR  THE  ADVANCEMENT  OF 
SCIENCE,  SMITHSONIAN  INSTITUTE. 
Washington,    D.    C.      Toronto,    Canda. 

Jan.  4-14  —  CLEVELAND,  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,  Cleveland,  Ohio. 

.Ian.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago,   111. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan, 
Ann   Arbor,    Mich. 

Feb.  1.--17— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties'  building    New  York  City. 

Feb.  21-23  —  MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CIVIL  EN- 
GINEERS. First  annual  convention, 
Curti.s   Hotel.   Minneapolis. 

Apr.  27-30— BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28,  Cleveland, 
O.:  Apr.  29.  Massillon,  O.;  Apr.  30, 
Youngstown.  O. 

May  15-10  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia.  Pa. 


.VMKRCIAIV   SOCIETY   OF   CIVII., 
ENGINEERS 

The  program  Tor  the  adjourned  No- 
vember meeting  of  the  Society,  was  di- 
vided into  ihrcc  scssion.s  for  the  discus- 
sion of  important  topics  at  the  afternoon 
meeting. 

November  i6. — There  was  a  Sympos- 
ium "Stream  Polkilion  and  Sewage  Dis- 
posal." Speakers — ^George  T.  Hammond, 
Kenneth  .Mien,  John  F.  Skinner,  W.  L. 
Stevenson;  Earle  B.  Phelps,  Paul  Han- 
sen, W.  K.  Dittoe,  Langdon  Pearse  and 
T.  Chalklcy  -Hatton. 

November  i6,  1921,  8  p.m.  —  The 
Monthly  Business  Meeting  was  followed 
by  a  paper  "Odors  and  their  Travel 
Habits,"  by  L.  L.  Tribiis,  published  in 
August  "Proceedings."  Discussion  led 
by  George  C.  \\Tiipple,  Stephen  De  M. 
Gage,  I.  S.  Osborn,  Rudolph  Hcrlng, 
Olin  H.  Landreth,  Andrew  J.  Prevost, 
and  Robert  S.  Weston. 

November     17  — Symposium,    "Water 


Supply  and  Water  Purification." 
Speakers — Geoi'ge  C.  Whipple,  Allen 
Hazen,  C.  A.  Emerson,  C  E.  A.  Wins- 
low,  C.  A.  Holmquist,  Robert  S.  Wes- 
ton and  Samuel  A.  Greeley 

FALL     MEETING     OF     NEW     JERSEY 

ASSOCIATION  OF  COUNTY 

ENGINEERS 

Members  of  the  Association  and 
guests  left  Trenton  9.00  a.m.,  Novem- 
ber i8th,  via.  Automobiles  and  inspected 
Brunswick  Pike  in  Mercer  and  Middle- 
sex Counties,  and  proceeded  to  Clarks- 
ville  to  Lawrence  Station,  to  Mercer- 
ville,  Hamilton  Square,  Route  No.  I,  to 
Hightstown,  to  Manalapan,  passing  over 
State  Maintenance  work;  turn  left, 
Manalapan  to  Englishtown,  passing 
Molly  Pitcher's  well,  and  Monmouth 
Battlefield,  thence  to  Freehold,  and  in- 
spected interesting  Monmouth  County 
work  thereabouts. 

After  luncheon  at  Lakewood,  the 
party  visited  hangar  built  by  Navy  De- 
partment near  Lakehurst  for  ZR-2  and 
proceeded  over  gravel  roads  through 
Monmouth,  Burlington  and  Atlantic 
Counties,  along  Jersey  Coast,  dining  at 
Sea  View  Golf  Club,  (between  Ocean- 
ville  and  Abescon.  Inspected  nearby 
New  Highway  Lighting  Scheme  of  Gen- 
eral Electric  Co.  and  held  meeting  at 
000  p.m.  at  Hotel  Dennis,  Atlantic  City. 
Saturday  visited  Atlantic  County  bitu- 
minous work  during  morning.  Lunched 
at  Bridgeton  Country  Club  and  in  the 
afternoon  inspected   Slate  work. 

The  following  subjects  were  announc- 
ed for  discussion  at  the  meeting: 

.Advisability  of  Counties  building  part 
of  State  Highway  System  under  Reim- 
bursement Act,  as  proposed  by  Highway 
Commission. 

Exchange  of  ideas  with  Delaware  and 
Pennsylvania    Engineers. 

Reports  of  Standing  Committees. 

Proposition  of  admission  of  Assistant 
Count>-  Engineers  as  Associate  Mem- 
bers of  New  Jersey  Association  of 
County  Engineers. 

Establishment  of  a  Clearing  House 
for  use  of  members  nf  the  Association, 
to  be  conducted  by  Secretary. 

AMERIC.VN    RAILW.AY    BRIDGE    .4ND 
I!IIILDIN<;    ASSOCIATION 

At  the  New  York  meeting  of  the 
.Association,  October  18-20,  there  was 
a  record  attendance  and  considerable 
attention  was  paid  to  the  labor  situa- 
tion, involving  large  threatened  strikes 
that  were  discussed  by  the  presidents 
of  the  Central  Railroad  of  New  Jer- 
sey and  of  the  Delaware  &  Hudson 
Company.  A  formal  resolution  was 
passed  deploring  the  threatened  rail- 
road strike  and  expressing  the  loyalty 
of  the  association  to  the  railroad  ser- 
vice. 


Among  the  principal  committee  re- 
ports were  those  on  cinder  pit  con- 
struction that  covered  the  deterioration 
nf  concrete  pit  walls,  due  to  the  action 
nf  hot  cinders,  and  the  use  of  fire 
brick  lining.  The  committee  on  lining 
tunnels  under  traffic  made  a  volumin- 
ous report,  containing  descriptions  of 
important  examples  of  re-lining  timber 
lined  and  brick  lined  tunnels  with  con- 
crete. 

ASSOCIATED    ENGINEERING 

SOCIETIES    OF    ST.   LOUIS 

The  November  i6th  meeting  of  the 
Associated  Engineering  Societies  of  St. 
Louis  was  held  under  the  auspices  of 
the  St.  Louis  branch  of  the  American 
Society  of  Mechanical  Engineers.  C.  C. 
Smith,  chief  engineer  of  the  United 
Construction  Co.,  gave  an  illustrated 
address  on  "The  Construction  of  a 
Million  Barrel  Oil  Refinery  at  Fall 
River,  Mass.,  for  the  New  England  Oil 
Corporation,"  and  D.  A.  Garber,  past 
president  of  the  Associated  General 
Contractors,  spoke  on  "How  to  Keep 
Engineers  Steadily  Employed." 

BOSTON     SOCIETY     OF     CIVIL 
ENGINEERS 

The  Boston  Society  of  Civil  Engin- 
eers held  a  meeting  on  November  i6th, 
the  subject  of  which  was  "Labor  Prob- 
lems of  Today."  There  were  addresses 
by  James  Gould,  Carpenters'  District 
Council ;  John  T.  (Walsh,  president  of 
the  Building  Trades  Council,  and  E.  A. 
Johnson,  secretary  of  the  Building 
Trades  Council,  as  representatives  of 
organized  labor.  Participants  in  the 
general  discussion  were  William  Stanley 
Parker,  Morton  C.  Tultle,  of  Aberthaw 
Construction  Co.,  and  Charles  R.  Gow, 
of  Charles  R.  Gow  Co. 

■WASHINGTON    SOCIETY    OF 
ENGINEERS 

The  Washington  Society  of  Engin- 
eers, at  its  meeting  on  November  l6th, 
was  addressed  by  Thomas  Riggs,  Jr., 
formerly  governor  of  Alaska,  on  "The 
Problems  of  Alaska." 

FOR    TECHNICAL    PAPERS 

In  accordance  with  a  plan  started  in 
10.20  the  Illinois  Society  of  Engineers 
has  oflfered  five  prizes  of  $25  for  papers 
to  be  presented  at  the  annual  meeting 
at  Decatur,  111.,  January  24  to  26,  1922. 
There  will  be  a  prize  for  each  of  the 
following  classes:  (l)  Drainage,  (2) 
Roads  and  pavements,  (3)  Sewerage, 
(4)  Surveying,  (5)  Miscellaneous  civil 
and  municipal  engineering.  This  com- 
petition is  limited  to  members  of  not 
more  than  five  years  standing  and  to 
candidates  for  election  at  the  annual 
meeting.  Papers  must  be  submitted  by 
January  1st  and  must  be  prepared  in 
accordance  with  the  rules  and  condi- 
tions. Full  particulars  may  be  obtained 
from  E.  E.  R.  Tratman,  C.  E.  Secre- 
tary, Illinois  Society  of  Engineers, 
Wheaton,  111. 

(^Continued  on  Page  424) 
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DosL'ribingr   A'ew   Muchinerj,   AiipsiratiiK,    Itlateri:ils    and     Metliaxls     :iii<l     Ileecnt     Intrrexliiig     Iii.«tall:iti<>ns 


NEW  P  &  H  POWEH  TAMPER 

The  accompanying  illustration  shows 
ihc  latest  model  P  &  H  Power  Trac- 
tion Tamper  made  by  the  Pawling  & 
Harnischfeger  Co.,  and  having  a  num- 
ber of  improvements  over  the  previous 
model.  All  chains  and  gears  are  sup- 
plied with  enclosing  guards,  the  tamper 
and  steering  cables  used  are  ^-inch 
diameter  instead  of  54-inC'h,  new  type 
traction  wheels  are  furnished,  with  ex- 
tension axles  to  allow  for  changing  the 
tread  from  s8-inch  to  76-inch.  The 
standard  tamping  head  is  150  pounds  in 
weight  as  before. 


POWER    TltACTIDX     TAMPER 

Other  refinements  are  embodied  in  the 
design  which  makes  it  an  improved  ma- 
chine for  speeding  up  the  work  of  tamp- 
ing all  kinds  of  ditches  and  trenches. 
Only  one  man  is  required  to  operate 
it— control  of  the  power  ram  and  *he 
forward  or  back\vard  movement  of  the 
tamper  being  readily  accomplished  from 
the  operator's  seat. 


CAST    IROIV   PIPE   FOR  HOUSES 
SERVICES 

The  United  States  Cast  Iron  Pipe 
and  Foundrj'  Co.,  has  issued  a  leaflet, 
"To  Promote  the  Use  of  Cast  Iron 
Pipe  of  Small  Diameter  for  Water- 
works Service  in   Houses." 

It  claims  that  cast  iron  pipe  meets 
the  6  principal  requirements  for  a  good 
service  pipe,  namely,  that  it  should  not 
injuriously  effect  the  water  passing 
through  it,  that  it  should  not  impair 
the  appearance,  taste  or  odor  of  the 
\vater,  that  it  should  always  have  suffi- 
cient capacity,  that  it  should  be  strong 
and  durable,  that  it  should  be  easily 
made,  anil  that  it  should  be  inexpensive. 

Phe  company  manufactures  cast  iron 
service  pipe  of  a  minimum  diameter 
of  2  inches,  ample  for  ordinary  needs, 
especially   as   it   is    not   as    readily    ob- 


structed by  interior  accretions  as  are 
most  other  kinds  of  pipe.  A  special 
2^-inch  size  is  also  manufactured  for 
larger  capacity  if  necessary,  and  all 
of  the  service  pipe  is  covered  with  the 
standard  water  pipe  coating  accepted 
by  the  American  Waterworks  Associa- 
tion. The  pipe  is  cast  vertically,  bell 
down,  in  9-foot  lengths,  up  to  3  inches 
in  diameter  above  which  it  is  cast  in 
12-foot  lengths.  Two-inch  pipe  is  cast 
with  weights  of  8,  S^.^,  9  and  9.9 
pounds  per  foot  intended  for  service 
under  corresponding  pressure  heads  of 
100,    150,   250,   and   300   feet. 


SMITH    MIXERS 

"On  the  Job  with  Smith  Paving  Mix- 
ers" is  the  title  of  a  new  Catalog  (No. 
409-B),  issued  by  The  T.  L.  Smith  Com- 
pany, 1 125  32d  Street,  Milwaukee,  Wis. 
Photographs  taken  on  various  jobs 
throughout  the  country  of  all  sizes  and 
types  of  Smith  Paving  Mixers,  are  feat- 
ured, and  also  illustrate  the  various 
types  of  auxiliary  equipment  used  by 
road  contractors — industrial  railway  and 
batch  boxes  with  paver  derrick  dump 
body  trucks,  automatic  loaders,  wheel 
barrow  loading,  etc. 

Mechanical  points  of  particular  inter- 
est in  Smith  Pavers  are  shown  by  means 
of  actual  photos.  Copies  of  this  new- 
catalog  409-B  will  be  gladly  sent  free 
on   request. 


INDUSTRIAL    NOTES 


The  Southern  Power  Co.  is  to  build 
two  new  plants,  the  first  an  addition  to 
the  present  plant  at  Great  Falls,  S.  C, 
to  be  known  as  Great  Falls  Power 
House  No.  2,  and  the  second  plant  at  a 
point  twelve  miles  from  Charlotte,  N. 
C,  to  be  known  as  the  Mountain  Island 
Station. 

Payne  Dean,  Limited,  103  Park  ave.. 
New  York  City.,  manufacturer  of  Dean 
control  for  electrical  operation  of  water, 
.gas  and  high  pressure  steam  valves, 
has  established  offices  in  Pittsburgh  and 
Chicago,  with  C.  J.  Burrage  in  charge 
of  the  former  and  A.  H.  Kohibusch,  in 
charge  of  the  latter.  The  Pittsburgh 
office  is  in  the  Bessemer  Bldg.,  and  the 
Chicago  office  in  the  Lumber  Exchange 
Bldg.,  II  S.  La  Salle  St. 

The  dedication  exercises  of  the  Ar- 
kansas Hydro-Electric  Development 
Company,  Dam  No.  i.  Little  Red  River, 
were  held  on  Friday,  November  4th, 
at  Camp  Livingston,  White  county.  The 
dedication  address  was  delivered  by 
Governor  T.  C.  McRae. 

The  Orton  &  Steinbrenner  Co.  of 
Chicago,  manufactures  locomotive 
cranes,  clam  shell  and  orange  peel 
buckets,  have  made  arrangements  with 
the  F.  C.  Richmond  Machinery  Co.,  117 


West  Second  St.,  Salt  Lake  City,  Utah, 
to   represent   them. 

The  Koppel  Industrial  Car  &  Equip- 
ment Company  who  are  large  manufac- 
turers of  Industrial  Cars,  Narrow 
■Gauge  Track  Materials,  etc.,  have  opened 
a  new  district  office  in  the  Railway  Ex- 
change Building,  Kansas  City,  Mo. 
Harry  C.  Kraft,  manager. 

The  Austin  Machinery  Corporation, 
Chicago,  announces  as  its  sales  repre- 
sentatives for  the  general  Illinois  and 
Iowa-Mississippi  territory  the  Gierke- 
Robinson  Co.,  with  offices  at  615  Kahl 
Bldg.,  Davenport,  la.,  opened  Novenj- 
ber  1st.  This  company  will  handle  a 
full  line  of  Austin  earth-removing  road- 
building  and  concrete  mixing  equipment. 

Cooley,  Mortimer  Elwyn,  dean  of  the 
College  of  Engineering  and  Architect- 
ure of  the  University  of  Michigan,  has 
been  elected  president  of  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies. 

MacCrae,  Don,  has  been  appointed 
consulting  engineer  for  District  10,  the 
Arkansas-Missouri  Highway  District 
and  the  Spring  Lake  District,  Pulaski 
County,  Ark. 

The  H.  W.  Clark  Company  an- 
nounces ,in  increase  jn  its  capital  stork 
from  $75,000.00  to  $200,000.00  ($150,000 
common  and  $50,000  seven  per  cent  pre- 
ferred cumulative). 


R.4PID    TU1V1VEI,L,I]VG 

^  The  il-foot  3-inch  main  tunnel  of 
the  Hetchy  Helchy  Water  System  was, 
c'uring  the  month  of  August,  driven 
776  :'pft  through  hard  rock  by  F.  P. 
Hickman  working  from  the  Priest  Por- 
tal and  operating  3  shifts  per  day. 
The  area  of  the  heading  is  406  square 
feet,  drilling  was  done  by  three  Ingcr- 
soll  Rand  machines,  the  mucking  by 
the  Myers-Whaley  machine.  The  schist 
and  quartzite  were  blasted  with  28.3 
pounds  of  40  percent  gelatin  powder 
per    linear    foot. 


nUAGLINE    EXCAVATOR    0!V    PADS 

For  the  digging  of  510  miles  of 
canals  and  laterals  in  the  Worth 
Drainage  district,  Florida,  there  are 
used  three  Bucyrns  Class  0^  steam 
operated  caterpillar  mounted  dragline 
excavtors  with  45-foot  booms  and 
I^-yard  buckets.  These  heavy  ma- 
chines are  successfully  moved  over  soft 
and  swampy  ground  by  the  use  of  6  x 
34-foot  pads,  9  inches  thick,  made  of 
crossed  layers  of  3xlo-inch  planks. 
Bridles  at  both  ends  of  each  pad  are 
hooked  to  the  loading  chains  on  the 
buckets  and  the  pads  are  swung  in 
position  in  front  of  the  machine  and 
dragged  forward  by  the  dragline  as 
the  machine  advances.  They  are  car- 
ried on  logging  carts  hauled  by  the 
tractor   for  longer  distances. 
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TU-S-CTOR  WORKING  IN  CLAY  WITH    A    SNAP    BAR    ABOUT    FIVE 

YARDS    LONG 


IlICiHWAY     BUIbDIXG     WITH 
REVERSIBLE    TRAILERS 

Highway  construction  in  Arizona  in- 
cludes the  use  by  the  Pinal  County 
Highway  Commission  at  Florence,  of 
seven  4-wheel  2'/^-ton  revers.ible  high- 
way trailers,  equipped  with  two  >2-yard 
bottom  dump  spreader  type  bodies  for 
handling  road  surfacing  material  from 
the  storage  bins  to  the  required  posi- 
tion. 

Ordinarily  they  are  hauled  with  ease 
by  2-ton  trucks,  but  in  some  cases 
they  are  handled  by  a  75  h.  p.  Holt 
tractor,  which  is  shown  in  the  accom- 
panying engraving  as  it  was  used  to 
successfully  handle  the  entire  fleet  of 
7  trailers.  A  letter  from  W.  W.  Lane, 
Highway  Engineer,  states  that  the 
trailers  have  been  found  "entirely  sat- 
isfactory  in    every   way." 
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PERSONALS 


Maier,  Harry  L.,"  formerly  engineer  in 
charge  of  sewers,  Street  and  Sewer  De- 
partment, Wilmington,  Del.,  has  been 
appointed  chief  engineer  to  succeed  Ed- 
gar M.  Hoopes. 

Barlow,  J.  E.,  formerly  city  manager 
of  New  London,  Conn. 

Powell,  Trevor  J.,  of  Summit,  N.  J., 
has  been  appointed  assistant  county  en- 
gineer of  Union  County,  N.  J. 

Theriault,  Adolph  D.,  has  been  ap- 
pointed superintendent  of  the  Penni- 
chuck  Water  Works,  Nashua,  N.  H., 
to  succeed  W'illiam  F.  Sullivan. 

Hicks,  C.  P.,  of  Centralia,  'Wash.,  has 
been  employed  by  the  city  council  of 
Pc  Ell,  Wash.,  as  engineer  in  charge 
of  construction. 

Spcrr,  Ray,  county  engineer  of  Ke- 
weenaw County,  Mich.,  has  resigned  to 
accept  a  position  with  the  Wisconsin 
Slate  Highway  Department. 

Harsh,  Robert  S.,  of  Alliance,  Ohio, 
has  been  appointed  state  architect  and 
engineer  of  Ohio  and  will  be  connected 
with  the  department  of  highways  and 
public  works. 

Blunden,  J.  Paul,  formerly  county  en- 
gineer of  Boone  County,  W.  Va.,  has 
been  appointed  assistant  division  engi- 
neer, West  Virginia  State  Road  Com- 
mission.    Headquarters  at   Martinsburg. 


GOOD  ROADS  CONGRESS  AND  SHOW 

The  Twelfth  American  Good  Roads 
Conaress  and  Thirteenth  National  Good 
Roads  Show  to  be  held  at  the  Coliseum 
in  Chicago,  January  17  to  20,  is  ex- 
tending special  invitations  to  women 
fully  realizing  that  they  are  voters,  tax 
payers  and  road  users  and  when  once 
interested  in  a  patriotic  movement  are 
indefatigable  in  its  behalf. 

Numerous      demonstration     tests     of 
road    building    machinery    will    be    in- 
cluded in  the  exhibits  at  the  show,  with 
the  machinery  in  actual  operation.     Res- 
ervations of  exhibition  space  have  brok- 
en all  records,  the  entire  lower  floor  of 
the   Coliseum   and  Annex  have   already 
been   engaged,   necessitating  the   leasing 
of  adjoining  buildings  in  order  to  house 
overflow.      The   exposition    will   be    the 
largest  of  its  kind  the  world  has  seen. 
Eight    sessions   of   the   Congress   will 
be    held.     It    is   expected    that   at   least 
20,000   delegates   will  attend.     One   ses- 
sion will  be  devoted  to  a  discussion  of 
comparative  designs  in  road  pavements, 
another  will  be  devoted  to  a  discussion 
of    the    problems    involved    in    highway 
traffic,    especially    truck    transportation, 
safety   on    the    roads    and    future    laws 
and     regulations      governing     highway 
transport.     A   third  session  will  be   de- 
voted to  taxation,  bond  issues  and  prob- 
lems   of    highway    administration    and 
finance. 

The  Portland  Cement  Association, 
Chicago,  111.,  the  Asphalt  Association, 
New  York,  the  National  Association  of 
Paving  Brick  Manufacturers,  Cleveland, 
Ohio,  and  other  organizations  of  road 
material  producers  are  cooperating  in 
the  arrangements  for  the  Congress.  One 
mission,  to  be  held  under  the  auspices 
of  the  Portland  Cement  Association, 
will  be  devoted  exclusively  to  a  dis- 
cussion of  proper  methods  in  building 
the  various  types  of  concrete  roads. 
Another  session,  tor  which  the  program 
will  be  prepared  by  the  Asphalt  Asso- 
ciation, will  be  devoted  entirely  to  the 
construction  of   asphalt  and   other  bitu- 
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minous  types  of  streets  and  roads,  and 
a  third  will  feature  brick  and  other 
types  of  pavement.  One  session  will  be 
devoted  exclusively  to  a  discussion  of 
the  latest  methods  evolved  in  the  con- 
struction of  the  common  types  of  roads 
such   as   gravel,    macadam   and   earth. 

.ATLANTIC    DEEPER    WATERWAYS 
ASSOCIATION 

At  the  convention  in  Savannah,  Nov. 
i8th,  J.  Hampton  Moore,  mayor  of 
Philadelphia,  was  reelected  president; 
Wilfred  H.  Schoff,  of  Philadelphia, 
secretary-treasurer;  and  Durrell  Schust- 
er, of  Philadelphia,  assistant  secretary; 
George  T.  Leach  was  elected  vice-pres- 
ident  for  North  Carolina. 

In  the  report  of  the  committee  on 
resolutions,  which  was  adopted  by  the 
convention,  the  following  resolution  was 
embodied : 

"The  continued  agitation  for  the  can- 
alization of  the  St.  Lawrence  river 
prompts  us  to  reiterate  our  earnest  be- 
lief in  the  principal  declared  at  our 
convention  in  1920,  that  all  appropria- 
tions made  by  the  congress  of  the 
United  States  for  the  improvement  of 
waterways  should  be  expended  solely 
upon  such  improvements  as  lie  wholly 
within  .\merican  boundaries,  jurisdiction 
;uid  control." 

Southern  delegates  expressed  consid- 
erable dissatisfaction  over  this  resolu- 
tion and  prophesized  that  it  would  have 
the  effect  of  antagonizing  the  whole 
west  and  southwest,  with  result  that 
appropriations  for  intercoastal  water- 
wavs   would  be  held   up. 

the  southern  delegates  were  defeated 
in  an  effort  to  Tlave  the  resolutions 
committee  embody  in  its  report  a  reso- 
lution asking  congress  to  appropriate 
$14,000,000  for  the  construction  of  the 
Inter-coastal  waterway  from  BeaiJfort 
to  Jacksonville,  Florida.  The  remainder 
of  the  resolutions  committee  report 
simplv  reaffirms  the  resolution  approved 
last  year  at  Atlantic  City  and  asks  only 
that  congress  adopt  the  inter-coastal 
waterway  from  Beaufort  to  Jackson- 
ville. 

OHIO    VALLEY    IMPROVEMENT 
ASSOCIATION 

At  the  Pittsburgh  convention,  Nov. 
17th  members  and  guests  attended 
opening  ceremonies  of  Boelinc  Dam, 
14  miles  below  EvansviUe,  which  is  the 
35th  of  a  total  of  44  having  an  esti- 
mated total   cost  of  $81,000,000. 

The  officers  reelected  were:  President 
Oscar  F.  Barrett,  Secretary  W.  C 
Cutkins,  Treasurer  George  Puchta,  all 
of  Cincinnati.  Among  the  vice-presi- 
dents chosen  were:  William  B.  Rod- 
gers  J  Frank  Tilley  and  Thomas  t. 
Doyie,  all  of  Pittsburgh.  The  conven- 
tion passed  a  resolution  asking  for  the 
appropriation  of  $20,000,000  within  the 
next  five  years  to  complete  the  im- 
provement of  the  Ohio  River  from 
Pittsburgh  to  Cairo. 

After  the  adjournment  of  the  conven- 
tion a  conference  was  held  and  ap- 
proved the  calling  of  a  general  confer- 
ence of  all  waterways  organizations  to 
be  held  at   Washington  late  in  January. 
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This  year  about  a  quarter  of  the  dirt,  ashes  and  garbage  collection  and 
removal  is  being  done  by  force  account  better  and  cheaper  than  the  re- 
mainder is  done  by  contract.  Material  hauled  directly  and  by  relay 
trucks  from  loading  station.  Skilled  organization  and  abundant  stand- 
ardized equipment  in  service  and  ordered.  Specialized  labor,  good  wages 
and  elimination  of  politics  have  reduced  payrolls  and  turnover. 


No.  23 


Municipal  Street  Cleaning  in 
Philadelphia 


For  the  \ear  1921  i'hiladelphia  has  an  appropria- 
tion of  $5,400,000  for  cleaning  1,800  miles  of  paved 
streets,  exclusive  of  Fairmount  Park,  which  include 
about  300  miles  of  macadam,  2;o  miles  of  brick, 
900  miles- of  asphalt  and  about  300  miles  of  granite 
block.  Within  the  city  limits  there  is  a  population 
of  about  1,850,000,  an  area  of  129  square  miles, 
and  an  assessed  valuation  of  about  two  billion  dollars 
of  real  property.  The  inhabitants  are  60  percent 
native  .\mericans  and  the  city  districts  may  be 
roughly  classified  as  wholesale  and  retail  merchandiz- 
ing, light  and  heavy  manufacturing,  and  residential, 
exclusive  of  public  parks  and  the  extended  water 
front  on  the  Delav/are  and  Susquehanna  river.-;, 
lar;4el\-  devoted   to  shipping  interests. 

For  about  40  years  the  city  street  cleaning  has 
been  done  under  separate  contracts  for  collecting  and 
removing  street  sw-eepings,  ashes  and  garbage;  most 
of  the  refuse,  except  the  garbage,  being  dumped  for 


fill  in  low  outlying  territories.     The  garbage  has  been 
destroyed  by  incineration. 

I'RKLI.MINAKY    MUNICIPAL   ORGANIZATION    AND 
OPKKATION 

I.ast  year  a  movement  in  favor  of  street  cleaning 
by  the  municipal  forces  resulted  in  the  recommenda- 
tion by  the  Director  of  Public  W'orks  that  two  of 
the  thirteen  districts  into  which  the  city  is  divided 
should  be  cleaned  bj-  the  city  forces  and  equipment, 
and  this  plan  was  approved  by  the  city  council 
November    17,   1920. 

It  was  iiniJOssible  to  provide  sufficient  equipment 
for  the  entire  city  by  the  first  of  January  last,  so 
the  municipal  work  was  restricted  to  two  districts, 
5  and  6,  which  include  the  retail  business  area  and 
comprise  about  one  quarter  of  the  total  area  of  the 
city.  For  this  portion  of  the  city  there  is  avail- 
able  .f>i, 250,000   for  street  cleaning,  which   has  been 
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STEEL   ASH    WAGON— GARBAGE    WAGON    WITH    CANVAS 
COVER— ASPHALT     BLOCK     MAN     AND     EQUIPMENT 

accomplished  b\'  the  city  forces  within  the  appro- 
priations and  with  results  so  much  better  than  that 
in  the  remainder  of  the  city  that  the  contractors  for 
the  latter  area  have  been  srimulated  to  improve  their 
service. 

The  municipal  work  has  been  divided  into  three 
divisions  under  charge  of  its  superintendent.  Alost 
of  the  ashes  and  rubbish  are  delivered  to  one  of 
two  public  dumps  within  the  city  limits,  where  there 
is  a  capacity  for  about  37,000,000  yards  of  material 
(enough  to  provide  for  many  years)  by  filling  an 
average  depth  of  38  feet  up  to  the  required  street 
level.  Plans  are  under  way  for  three  incinerators 
to  provide  for  the  destruction  of  all  the  garbage. 
It  is  estimated  that  the  materials  reclaimed  from 
refuse  will  pay  for  the  cost  of  destruction  and  that 
the  fuel  in  the  waste  matter  will  provide  for  the 
incineration,  but  oil  burners  will  be  installed  to  sup- 
plement the  garbage  fuel  if  necessary.  Construction 
of  the  incinerators  is  delayed  by  the  failure  of  the 
Council  to  approve  any  of  the  locations  for  them 
that  have  been  proposed. 


At  present  all  of  the  ashes  and  street  sweepings 
collected  by  the  municipal  forces  are  hauled  directly 
in  the  wagons  by  which  the\-  are  collected  to  the 
nearest  dumps,  excepting  in  Division  B,  where  a 
relay  station  is  established  and  the  sweepings  and 
dirt  collected  by  the  wagons  are  transferred  to 
large  motor  trucks  and  hauled  several  miles  to  the 
dump. 

When  tlie  city  commenced  street  cleaning  in  Jan- 
uary 1920  they  took  over  the  almost  complete  or- 
ganization of  some  contractors,  making  a  total  force 
of  about  850  men,  among  which  the  turnover  was 
at  first  75  men  every  two  weeks,  or  about  8.7  per- 
cent, a  proportion  which  has  been  reduced  to  5  men 
in  two  weeks,  while  the  total  force  has  been  reduced 
to  about  743,  retaining  about  50  percent  of  the  origi- 
nal employees. 

By  a  careful  arrangement  of  schedules  to  pro- 
vide fair  working  conditions,  the  complete  elimina- 
tion of  politics,  a  payment  of  wages  slightly  above 
the  prevailing  rate,  careful  instruction  and  selection 
of  men,  specializing  of  work,  and  the  operation  of 
the  civil  service  system  which  permits  discharge  for 
cause  (including  inefficiency  and  laziness)  the  efifi- 
ciencv  of  the  department  has  been  greatly  increased 
and  the  men  are  contented  and  reliable.  The  labor 
appropriations  for  this  department  amount  this  year 
to  $1,700,000,  which  at  the  present  rate  will  suffice. 
For  July  the  payroll  was  $83,000. 

DWISION    0 

Division  D,  in  the  residential  part  of  the  city,  is 
14  squares  long  by  17  squares  wide  and  has  a  large 
percent  of  the  streets  paved  with  asphak.  The  street 
cleaning  is  done  by  five  regular  9-man  gangs,  which 
sweep  all  of  the  streets  daily.  The  ashes  and  rub- 
bish are  collected  from  each  house  once  a  week,  the 
districts  being  divided  into  six  parts,  one  of  which 
is  visited  each  successive  day. 

The  asphalt  streets  are  sprinkled  two  squares  in 
advance  of  a  pair  of  machine  sweepers  with  brooms 
8  feet  long  that  proceed  in  battery  formation,  sweep- 
ing the  dirt  into  windrows  alongside  both  curbs.  In 
each  cleaning  gang  there  are  men  that  sweep  the 
windrows  into  piles  that  are  loaded  by  one  man 
and  helper  on  a  cart  following  along  each  side  of 
the  street.  There  is  also  an  inlet  man  with  a  rake 
having  a  handle  12  feet  long,  one  alley  man  and  the 
foreman.  The  motor-driven  sprinkling  machines 
have  1,500-gallon  tanks  with  a  capacity  for  sprinkHng 
five  blocks. 

There  are  on  this  division  27  day  gangs  cleanmg 
asphalt  streets.  Each  gang  has  one  block  man  with 
a  2-wheel  pushcart  carrying  a  steel  can  19  inches  in 
diameter  and  24  inches'  deep,  a  fiber  broom  and  a 
handled  pan,  with  which  droppings,  rubbish,  dirt, 
leaves,  etc.  are  collected  at  the  rate  of  about  5,000 
square  yards  per  day  per  man  in  the  district,  which 
is  composed  of  about  40  percent  residences  and  60 
percent  .tenements. 

RELAY    STATION 

The  dirt,  refu.se  and  ashes  collected  from  Division 
D  are  hauled  bv  teams  to  the  station  at  1120  Race 
street  that  has  'been  established  in  a  two-storv  200 
X  T 50-foot  brick  building.  The  lower  story  contains 
stables  for  112  horses,  smith  shop  and  harness  room. 
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The  upper  story  is  used  for  storage  and  for  the 
delivery  platform  to  nine  6  x  lo-foot  hoppers  set  in 
the  floor  across  one  end  of  the  building. 

The  carts  are  hauled  up  a  ramp  to  the  second  floor 
by  an  electric  hoisting  engine,  driven  around  to  the 
opposite  side  of  the  building  and  are  backed  up 
against  a  stop  log  and  dumped  into  the  hoppers.  Five- 
ton  motor  trucks  are  driven  from  Race  street  across 
the  block  through  an  alley  or  driveway,  passing  the 
lower  story  of  the  building  underneath  the  hoppers, 
where  the  trucks  stop  to  receive  their  load.  On  sig- 
nal from  the  driver  the  'dump  man  on  the  upper  floor 
pulls  a  cord  that  unlocks  the  bottom  flaps  of  the  hop- 
per, which  discharges  its  contents  into  the  5-ton  truck, 
which  has  elevated  side  boards  giving  it  a  capacity  of 
10  or  12  )^ards.  The  trucks  are  loaded  and  passed  on 
in  about  15  seconds.  They  haul  their  loads  ^j4  miles 
to  the  dump  in  a  swamp,  where  three  attendants  direct 
and  assist  in  the  unloading.  In  winter  the  work  for 
the  238  blocks  included  in  this  division  is  handled  by 
20  trucks  and  30  collecting  wagons  that  haul  from 
100  to  250  loads  a  day  to  the  dump.  In  the  business 
section  of  the  city  the  streets  are  cleaned  at  night 
during  se\en  months  of  the  year. 

The  relax-  station  houses  55  ash  and  dirt  wagons,  12 
machine  brooms,  five  4-yard  steel-body  ash  wagons, 
50  wooden  Philadelphia  type  2-ton  dump  wagons, 
with  extension  sides  with  a  capacity  to  6  yards,  5 
sprinkling  wagons,  12  machine  sweepers  (part  of 
them  of  the  Campbell  make),  and  27  asphalt  cleaning 
equipments,  each  consisting  of  a  push  cart,  4  cans, 
broom  and  pan  as  already  described. 

The  force  employed  in  the  relay  station  or  working 
from  it  as  a  headquarters  include  four  men  on  the 
dump  floor,  two  men  to  pull  the  hauling  cable  down 
the  ramp,  one  man  to  operate  the  cable  hoist,  two 
men  on  the  street  tying  canvas  covers  over  the  loaded 
motor  trucks  and  making  them  ready,  fifty  drivers, 
four  stable  men,  five  9-man  gangs  of  street  cleaners, 
five  dirt  helpers,  twenty-seven  block  men,  two  flush 
cart  drivers,  and  two  helpers  and  one  sub- foreman 
with  each  street  cleaning  gang,  one  sub-foreman  for 
the  twenty-seven  block  men,  one  sub-foreman  for 
flushing,  one  checker-out,  one  inspector  who  attends 
to  complaint?,  one  stable  boss,  two  night  stable  men, 
one  ash  foreman  and  one  helper,  one  street  cleaning 
foreman,  three  horse  shoers,  one  harness  man  and 
the  superintendent. 

Mules  are  used  for  drawing  the  machine  brooms 
and  horses  are  used  in  all  other  teams.     .\11  of  the 
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HOSE   FLUSHING   GANG 

Stalls  are  double,  but  a  few  of  them  are  divided  by  a 
skeleton  partition,  consisting  of  a  longitudinal  plank 
suspended  about  3   feet  above  the  floor. 

Ever\^  horse  and  mule  has  an  identifying  serial 
number  burnt  on  his  hoof  and  is  carefull)-  inspected 
every  time  that  he  comes  in  from  work  and  is  shod 
or  loose  shoes  tightened  at  night.  Each  horse  re- 
ceives 10  quarts  of  oats  and  from  17  to  20  pounds 
of  hay  twice  a  day,  the  oats  being  fed  at  six  or  seven 
o'clock  P.  M.  and  at  four  A.  M.,  and  the  horses  being 
watered  at  nine  P.  M.,  and  three  times  during  the 
day.  Each  horse  is  provided  with  a  canvas  blanket 
for  winter  and  a  stable  blanket  faced  with  burlap  out- 
side. 

The  harness  for  each  team  is  suspended  from  the 
ceihng  by  ropes  and  pulleys  similar  to  the  system  used 
in  fire  engine  houses,  and  is  dropped  on  the  horse's 
neck,  the  fastenings  snapped  together  so  that  the 
horses  are  ready  to  be  hitched  to  the  wagon  in  a  few 
seconds.  All  of  the  equipment  in  the  stable  is  thor- 
oughly washed  once  a  week. 

The  city  provides  rubber  hats,  coats  and  boots  for 
the  street  cleaners,  black  for  the  drivers  and  helpers 
and  yellow  for  the  block  men. 

In  the  summer  the  street  cleaners  work  from  5 
A.  M.  until  I  P.  M.  and  the  ash  men  work  from  6 
A.  M.  until  their  work  is  completed  and  from  5 
o'clock  until  9  o'clock  P.  M.  for  a  uniform  wage  of 
$2~  per  week. 

DIVISIONS   A   AND  C 

Street  cleaning  division  A,  which  includes  the  dis- 
trict around  the  city  hall,  is  27  blocks  long  and  9 
blocks  wide,  and  division  C,  which  is  mostly  residen- 
tial, is  14  blocks  long  and  14  blocks  wide.  In  both 
of  them  the  organization  and  operations  are  similar 
to  those  for  division  D,  except  that  divisions  A  and  C 
have  each  of  them  only  four  cleaning  gangs.  In  di- 
vision A  about  one-half  of  the  work  is  done  during 
the  daytime  by  the  broom  men  and  the  other  one-half 
by  the  machine  sweepers  at  night.  In  the  summer 
time  the  day  workers  collect  about  24  wagon  loads  of 
dirt  and  the  night  forces  about  22  3-ton  truck  loads. 
The  average  total  collection  in  the  summer  is  about 
50  to  60  wagon  loads  of  dirt  and  rubbish  and  in  the 
winter  from  150  to  180  loads. 

The  equipment  at  the  station  for  this  division  in- 
cludes 69  horses,  20  mules,  12  machine  brooms  each 
drawn  by  two  mules,  10  4-yard  steel  2-ton  dirt  wag- 
ons, 50  Miller  and  Philadelphia  4-yard  wooden  rub- 
bish and  ash  wagons,  11  3-ton  Mack  trucks  for  ash 
collecting  and  night  dirt  collecting,  200  hand  brooms, 
one  dozen  machine  brooms,  and  150  shovels. 
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The  average  force  consists  of  loo  block  men,  six 
lo-men  street  gangs,  six  inlet  men,  four  flushers,  one 
8-man  hose  gang,  eight  stable  men,  two  night  watch- 
men, four  wheelwrights,  two  horse  shoers,  two  wag- 
on blacksmiths,  two  helpers,  one  street  cleaning  in- 
spector, one  stable  foreman,  one  street  cleaning  fore- 
man, one  dump  man,  eight  sub-foremen,  one  general 
foreman  and  one  superintendent.  The  equipment  and 
forces  for  division  C  are  similar  to  those  of  divis- 
ion A. 

PROPOSED  DEVELOPMENTS 

In  addition  to  the  equipment  already-  enumerated, 
the  city  is  purchasing  a  large  amount  for  cleanuig 
the  remaining  eleven  districts  for  which  the  cleaning 
contracts  will  expire  Januaiy  ist.  Among  proposals 
already  received  are  those  for  35  5-ton  trucks,  20 
motor'  flushers,  30  motor-driven  ash  trucks,  besides 
tractors,  snow  plows  and  motor-driven  street  sweep- 
ers and  300  horses.  It  is  proposed  to  establish  three 
transfer  stations,  where  the  ashes  may  be  transferred 
from  collecting  wagons  to  motor  trucks  in  which  thev 
will  be  hauled  a  distance  to  be  dumped.  These  will 
be  located  at  the  same  points  where  the  incinerators 
are  to  be  established. 

The  collection  and  incineration  of  garbage  and  rub- 
bish would  be  more  rapid  and  less  costly  and  the  cits- 
would  present  a  much  better  appearance  if  the  efforts 
of  the  street  cleaning  department  were  more  generally 
and  efficiently  seconded  by  the  citizens  themselves. 
Although  they  are  required  by  law  to  place  garbage 
in  water-tight  closed  metal  containers  they  are  often 
inclined  to  wrap  it  up  loosely  in  paper  anid  throw  it 
in  the  alley,  there  to  be  disintegrated,  scattered  and 
decomposed  rapidly,  making  it  difficult  to  collect  and 
breeding  flies  and  foul  odors,  besides  presenting  a  very 
unwholesome  appearance. 

The  education  of  these  people  to  confomi  to  the 
law  and  observe  sanitary  methods  is  slow  and  trouble- 
some, but  it  is  somewhat  accelerated  by  police  co- 
operation that  resulted,  last  year,  in  about  500  arrests, 
mostly  of  foreign  born  citizens,  for  violating  the  san- 
itary regulations,  for  which,  on  conviction,  they  have 
to  pav  fines  and  costs,  amounting  to  usually  $14  or 
$24  each — punishment  which  has  a  more  salutary  ef- 
fect than  a  long  campaign  of  persuasion. 


Preliminary    Announcement    of    Highway    Work 

Under  date  of  November  19th  the  division  of  high- 
ways of  Massachusetts  issued  a  circuluar  to  con- 
tractors relative  to  highway  construction  proposed 
for  1922,  with  the  object  of  permitting  contractors 
to  make  preliminary  investigations  of  the  work 
sufficiently  in  advance  of  the  requests  for  bids.  This 
plan  was' inaugurated  by  the  Massachusetts  Depart- 
ment of  PubHc  Works'  a  year  ago  and  it  believe.> 
that  to  this  move  can  be  credited  a  portion  of  the 
satisfactory  results  secured  in  carrying  on  the  work 
of   T921,  which  is  now  practically  completed. 

Such  progress  has  been  made  by  the  department, 
in  planning  the  1922  work  that  many  projects  are 
practically  decided  upon  and  the  plans  had  been  suffi- 
ciently advanced. to  inform  contractors  relative  to  the 
engineering  requirements.  "It  is  desired  that  con- 
tractors who  are  interested  in  highway  construction 
for  this  .department  in   1922  should  immediately  get 
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in  touch  with  the  chief  engineer,  learn  of  projects 
definitely  decided  upon,  be  advised  as  to  location  and 
amount  of  work  proposed,  and  supplement  such 
information  by  their  own  investigations  at  the  dif- 
ferent locations.  This  preliminary  investigation  is 
expected  to  place  contractors  in  a  position  to  submit 
intelligent  bids  early  next  spring  and  thus  aid  in  se- 
curing an  early  start  in  construction  work  for  the 
season." 

Information  given  at  this  time  is  not  guaranteed 
to  be  final  but  is  subject  to  possible  changes.  As 
even  the  type  of  surface  and  character  of  construc- 
tion may  be  changed,  the  commissioners  suggest  that 
contractors,  in  their  investigations,  should  contem- 
plate the  different  t}pes  of  standard  construction 
and  surface  that  now  prevail  in  the  department,  in 
order  to  be  prepared  for  bidding  upon  any  of  the 
standard  types  of  construction. 


The  Sanitary  Condition 
of  New  York  Harbor 


By  Kenneth  AUenf 


During  the  past  ten  years  there  has  been 

a  steady  depletion  of  dissolved  oxygen 

in  harbor  waters  and  the  situation  is 

now  grave 


Xew  ^'ork  can  discharge  its  sewage  unpurified 
into  adjacent  water  with  much  less  danger  of  creating 
a  nuisance  than  most  cities,  but  the  time  is  approach- 
ing when  something  on  a  larger  scale  than  hereto- 
fore attempted  nuist  be  done  if  certain  areas  of  the 
city  are  not  to  pass  through  a  period  of  discomfort 
and  with  unsanitary  living  conditions  such  as  many 
cities  have  experienced  to  their  sorrow. 

The  unusually  thorough  and  extensive  series  of  in- 
vestigations of'  the  New  York  Bay  Pollution  and 
Metropolitan  Commissions  placed  the  situation 
squarelv  before  the  public,  and  with  the  opinions 
of  the  experts  called  in  by  the  latter  commission  and 
m  connection  with  the  suit  of  the  State  against  the 
State  of  New  Jersey  and  the  Passaic  Valle\-  Sewer 
Commissioners,"  furnish  ample  ground  for  apprehen- 
sion. 

Such  high  authorities  as  Dr.  J.  Gilbert  Fowler  of 
Manchester  and  John  D.  Watson  of  Birmingham, 
England,  Professors  Olin  H.  Landreth,  C.  E.  A. 
Winslow  and  W.  P.  Mason  and  Past-President  Des- 
mond FitzGerald  of  the  Am.  Soc.  C.  E.  were  partic- 
ularly emphatic  in  their  statements.  In  the  opinion  of 
Professor  W.  T.  Sedgwick,  "There  will  surely  come 
a  time  when  the  comparatively  innocuous  fermen- 
tation which  now  goes  on  in  these  bodies  of  water 
in  the  presence  of  dissolved  oxygen  will,  by  absence 
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of  such  oxygen,  pass  over  the  evil-smeUing,  un- 
sightly, disgusting  and  dangerous  putrefaction,  with 
the  result  that  what  is  now  a  comparatively  decent 
and  unobjectionable  body  of  water  will  become  a 
public  nuisance  and  cry  loudly  for  relief." 

Now  these  opinions  were  expressed  about  eight 
or  ten  years  ago,  and  it  maj'  be  interesting  to  com- 
pare conditions  as  they  are  today  with  those  that 
obtained  then. 

Superficially,  as  evidenced  by  sight  and  smell,  the 
difference  in  the  situation  in  not  marked.  Along 
the  slips,  and  especially  in  the  Harlem  and  Lower 
East  rivers,  it  is  normally  disgusting  to  those  whose 
attention  is  directed  to  it ;  and  at  times,  on  warm 
damp  summer  evenings,  a  faint  but  characteristic 
sewage  odor  permeates  the  atmosphere  along  those 
streams.  In  cool  weather,  on  the  other  hand,  the 
only  evidence  of  pollution  is  by  vision,  the  water 
being  cloudy  at  all  times  along  the  shores  and  carry- 
ing more  or  less  scum  with  solids  of  sewage  origin, 
both    coarse  and  fine. 

In  the  early  investigations  of  the  Metropolitan 
Sewerage  Commission  various  tests  of  the  harbor 
water  were  made,  in  which  those  for  the  ammonias, 
nitrates  and  nitrites  as  well  as  for  bacteria  were 
prominent,  in  accordance  with  current  practice. 
But  beginning  in  1909  emphasis  was  laid  on  the  test 
for  dissolved  oxygen,  now  generalh'  recognized  as 
the  most  illuminating  of  all  tests  for  the  pollution 
of  water.  These  determinations  were  kept  up  until 
the  termination  of  the  Commission's  work  in  1914 
and  have  since  then  been  continued  by  the  Board  of 
Estimate  and  Apportionment,  under  the  direction 
of  tlie  chief  engineers.  Nelson  P.  Lewis  and  Arthur 
S.  Tuttle. 

A?  is  well  known,  clean  river  or  ocean  water  is 
usually  nearly  saturated  with  dissolved  oxygen 
absorbed,  for  the  most  part,  from  the  air.  On  mix- 
ture with  polluting  organic  matter,  such  as  sewage, 
the  contained  bacteria  use  up  this  oxvgen  in  their 
life  processes  with  an  avidity  dependent  upon  their 
concentration  (degree  of  pollution)  and  the  tempera- 
ture. Owing  to  their  dormant  condition  in  winter, 
there  is  little  draft  on  the  oxygen,  which  remains 
high  in  the  main  channels  in  spite  of  a  relatively 
intense  pollution;  but  in  the  summer  their  efiFect  is 
readily  recognized   as  a   function  of  the  pollution. 

For  this  reason  it  has  seemed  undesirable  to  attach 
great  importance  to  other  than  warm  weather  tests, 
and  for  practical  reasons  these  have  been  limited  in 
this  discussion  to  the  four  months  following  the 
first  of  June.  The  averages  for  the  several  main 
branches  of  the  harbor  as  determined  up  to  1921 
are  given   in  the  following  table. 


Average    Percent     Saturation     with    Dissolved    OxjKen    of    the 
■Water    in    tlie    Main    Braneliex   of   \cw  York   Harbor 

Hudson  Kill 

Samples     below      Harlem   Upper     Lower     Upper     van 

Xo.  Spuyten  D.  River     East  R.  East  R.    Bay        KuU    Narrows 


lear 

1900 
1911 
igt2 
1913 
1914 
•915 
1916 
1017 
1918 
1919 
1920 


404 
86 1 
150 
S80 
477 
247 
176 
257 
60 

322 
294 


72 
62 

S8 
57 
50 
43 
46 
42 
54 
36 
44 


55 
42 

29 
30 
28 
24 

23 

29 
23 


86 
69 


47 
50 
30 

50 


65 
54 
49 
43 
40 
33 
26 
29 
21 
24 
27 


67 
72 
64 
66 
71 
72 
64 
50 
56 
51 
43 


70 
70 
65 
6S 


35 

42 


83 

76 
71 
69 
68 
78 
63 
63 
61 
58 
52 


Although  the  depletion  has  not  been  uniform,  the 
general  impairment  of  the  c]uality  of  the  harbor 
\vater  is  quite  apparent;  and  if  it  is  recognized 
that  when  the  degree  of  saturation  remains  less 
than  30%  for  several  days  in  warm  weather,  local 
nuisances  are  probable,  and  that  with  sustained  total 
depletion  an  intolerable  condition  would  result,  the 
gravity  of  the  situation  is  obvious.  For  it  is  to 
be  remembered  that  the  above  figures  are  averages 
and  that  there  are  times  nearly  eveiy  summer  when 
certain  stretches  of  the  Harlem  river  are  entirely 
devoid  of  dissolved  oxygen  an'd  when  the  saturation 
in  parts  of  the  Lower  East  river  lies  between  5 
and  15  percent. 

For  several  years  prior  to  the  dissolution  of  the 
Metropolitan  Sewerage  Commission  in  1914,  a  num- 
ber of  influences  served  to  focus  attention  on  the 
matter  of  relief  of  the  pollution  of  the  harbor. 
.\side  from  the  voluminous  publications  comprising 
the  findings  of  the  commission,  there  were  the  hear- 
ings in  the  Passaic  Valle}'  Sewer  Case,  decision  on 
which  by  the  U.  S.  Supreme  Court  has  recently 
been  handed  down  and  in  which  many  of  the  most 
eminent  American  sanitarians  testified.  Then  there 
was  a  study  of  the  subject  by  Col.  W.  M.  Black 
and  Prof.  Earle  B.  Phelps  and,  later,  the  establish- 
ment, under  the  Board  of  Estimate,  of  the  New 
York  Sewer  Plan  Commission  followed  by  the  Bu- 
reau of  Sewer  Plan.  These  were  all  instrumental 
in   attracting  attention  to  the   subject. 

For  the  past  few  years  there  has  been  little  or 
no  agitation  in  furtherance  of  improved'  sewerage, 
but  the  value  of  earlier  investigations  has  been 
consented  and  studies  for  the  collection  and  treat- 
ment of  sewage  extended  by  the  Board  of  Estimate 
and  Apportionment  in  such  a  way  as  to  conform 
to  the  development  of  the  city  and  to  improvements 
in  methr)ds  of  sewage  treatment. 


DISSOLVED   OXVGEN   iN 

NEW   YORK    HABBOS  WATER 

JUNE  I  lO  OCT    I,  1920 
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In  addition  to  this  a  number  of  projects  for  the 
interception  or  treatment  of  sewage  have  been 
officiady  adopted  which,  if  not  already  carried  out, 
will  be  put  under  contract  at  an  early  date.  Among 
these  are  the  fine-screening  plant  at  Dyckman  street 
and  the  reconstruction  of  sewers  in  the  Clarkson 
street  district,  with  interception  to  a  fine-screening 
plant  at  Canal  street,  Manhattan;  the  construction 
of  submerged  oulets  for  Truxton  street.  Tiffany  street, 
Farragut  street,  and  Old  Ferry  Point  sewers  in  The 
Bronx ;  the  interception  from  a  large  area  in  northern 
Queens  to  an  outlet  oflf  Theodore  street ;  the  sewerage 
of  the  Rockaways  with  an  outlet  off  Beach  149th 
street,  Queens;  the  establishment  of  a  fine-screening 
plant  at~Paerdegat  in  Brooklyn,  and  the  interception, 
with  fine-screening  and  disinfection,  of  the  sewage 
from  a  large  area  near  Midland  Beach  and  South 
Beach  in  the  Borough  of  Richmond.  All  of  these 
improvements  have  been  in  conformity  with  the 
general  plan  as  developed  in  the  office  of  the  chief 
engineer  of  the  Board  of  Estimate  and  Apportion- 
ment at  the  time  of  their  adoption. 

The  earlier  studies  of  the  Metropolitan  Commis- 
sion comprised  the  entire  Metropolitan  area  lying 
within  20  miles  of  the  New  York  City  Hall,  cover- 
ing 700  sq.  mi. — a  perfectly  justifiable  proposition, 
since  the  pollution  of  the  harbor  is  derived  from 
the  whole  of  this  larger  area.  But  failure  to  secure 
the  co-operation  of  the  New  Jersey  authorities  led 
to  the  restriction  of  their  plans  to  New  York.  The 
outstanding  features  of  these  plans  were  as  follows: 

(1)  The  disposal  of  a  large  volume  of  sewage 
tributary  to  the  Harlem  river  and  from  neigh- 
boring territory  in  Manhattan  and  The  Bronx 
or  Wards  Island  by  sedimentation. 

(2)  The  transfer  of  another  large  volume  tributary 
to  the  Lower  East  river  aiKi  the  North  shore 
of  Jamaica  bay  to  an  artificial  island  about 
3  miles  south  of  Coney  Island  where,  after 
tank  treatment,  it  would  be  discharged  into 
the  lower  bay;   and 

(3)  The  collection  of  sewage  from  the  remaining 
territory  in  all  boroughs  to  selected  points, 
where  it  would  be  treated — usually  by  fine 
screening  or  sedimentation. 

Owing  to  a  strong  opposition  to  some  of  these 
features  which  developed  at  the  time,  the  New  York 
Sewer  Plan  Commission  proposed  as  an  alternative: 

(i)  The  diversion  by  tunnel  of  the  sewage  tribu- 
tary to  the  Harlem  river  to  a  point  in  the 
Hudson  oft"  West  155th  street; 

(2)  The  substitution  of  an  artificial  island  off  Red 
Hook — just  south  of  Governors  Island  in  the 
Upper  Bay — for  the  more  remote  outlet  in 
the  lower  bay  off  Coney  Island,  except  that 
the  sewage  would  all  be  taken  from  the  East 
side  of  the  river. 

(3)  Local  plants  to  provide  for  the  balance  of 
the  city's  sewage,  as  in  the  former  plan. 

These  modifications  were  all  feasible  and  that 
relating  to  the  Harlem  river  was  approved  by  the 
Bureau  of  Sewer  Plan  in  1915,  with  treatment  by 
fine-screening  and  a  submerged  outlet  in  the  Hudson 
nearly  a  half  mile  from  shore.  With  a  discharge 
forecast  at  over  100,000,000  gallons   per  day  at  this 


one  point  it  is  quite  possible  that  some  further  treat- 
ment shouJd  be  anticipated  during  periods  of  ex- 
treme drought. 

Plans  for  the  disposal  of  the  sewage  from  that 
part  of  Brooklyn  fronting  on  the  East  river  have 
remained  in  abeyance,  although  this,  to  a  considerable 
extent,  controls  the  plan  for  the  rest  of  the  Lower 
East  river  and  the  upper  bay. 

The  "Ocean  Island"  project  of  the  Metropolitan 
Commission  was  objected  to  on  account  of  the  high 
first  cost  made  necessary  by  the  construction  of  a 
large  tunnel,  some  12  miles  long,  to  the  point  of 
disposal  before  starting  operation.  On  the  other 
hand,  a  discharge  to  the  upper  bay.  in  order  to  pro- 
duce an  equivalent  result,  wxiuld  involve  a  higher 
degree  of  purification  for  the  sewage,  would  in  any 
case  increase  the  local  pollution,  near  the  outlet,  close 
to  the  main  ship  channel,  and  furthermore,  it  has 
been  questioned  whether  the  Federal  authorities 
would  consent  to  tRe  construction  of  a  new  island 
on  what  is  now  an  important  anchorage  ground. 
Such  an  island  has,  nevertheless,  been  recently  pro- 
posed in  the  interests  of  commerce. 

It  is  suggested,  however,  that  a  way  out  of  this 
dilemma  may  be  found  in  the  following  plan : 

There  will  be  tributary  to  Wards  Island  from 
the  three  neighboring  boroughs  an  estimated  volume 
of  142  million  gallons  of  sewage  per  day  by  i960. 
It  has  heretofore  been  the  plan  to  treat  this  by 
plain  sedimentation  and  to  employ  this  method  at 
the  several  plants  to  be  established  along  the  shores 
of  the  Lower  East  river.  By  this  means  but  one- 
third  of  the  putrescible  matter  would  be  removed, 
while  it  would  be  very  difficult  to  find  sufficient 
area  for  the  local  plants. 

It  is  believed  that  experience  with  the  activated 
sludge  process  has  reached  the  stage  when  it  may- 
be said  to  be  established  as  a  standard  method  of 
treatment  and  one  that  produces  a  very  superior 
quality  of  effluent.  It  is  true  that  the  question  of 
dewatering  the  surplus  sludge  has  not  been  fully 
solved  and  that  the  sludge  from  some  sewages  is 
much  more  amenable  to  treatment  than  that  from 
others.  Careful  preliminary  tests  of  activation 
and  dewatering  would'  therefore  be  necessary  before 
any  final  commitment  to  this  scheme;  but  it  may 
be  pointed  out  that  the  activated  sludge  process  has 
already  been  or  is  about  to  be  used  at  Worcester, 
Manchester  and  Reading  in  England  and  Milwaukee, 
Houston  and  the  Chicago  Sanitary  District  in  this 
country,   besides    a   number  of    smaller    towns. 

Now,  if  an  activated  sludge  plant  were  substi- 
tuted for  plain  sedimentation  at  Wards  Island  the 
well-oxygenated  effluent  would  be  such  that  in  all 
probability : 

a.  Local  treatment  could  be  substituted  for  inter- 
ception cither  to  the  lower  bay  or  to  an  island  in 
the    upper   bay. 

b.  Fine  screening  could  be  substituted  for  sedimen- 
tation at  those  local  plants  along  the  Lower  East 
river  where  land  for  tanks  would  be  difficult  to 
secure. 

The  strategic  advantages  of  Wards  Island  as  a 
point  of  disposal  are  great.  It  lies  close  to  three 
boror.g'hs,  two  of  which  are  densely  populated  in 
this  vicinity,  while  the  deep,  turbulent  waters  of  Hell 
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Gate  offer   ideal   conditions   for   rapid    diffusion   and 
dilution  of  the  effluent. 

(A  reproduction  of  a  birdseye  view  showing  the 
Wards  Island  location  is  given  on  the  front  cover  of 
this  issue.) 

The  dried  sludge,  rich  in  nitrogen,  would  appear  to 
command  a  market  as  fertilizer  which  would  go 
far  toward  offsetting  the  costs  of  operation.  Un- 
fortunuately  charges  for  power  in  New  York  are 
high,  so  that  the  whole  subject  would  require  careful 
analysis  from  the  financial  standpoint.  But  the  pros- 
pect' of  reaching  a  satisfactory  solution  for  this 
very  vexed  problem  would  seem  to  be  sufficiently 
promising  to  justify  a  careful  investigation  of  this 
plan. 

As  indicated  on  the  accompanying  cut,  there  is 
a  corner  of  Wards  Island  cut  off  from  the  rest  by 
the  N.  Y.  Connecting  R.  R.,  upon  which  a  disposal 
plant  could  be  most  advantageously  located.  The 
land  is  vacant  and  of  moderate  elevation  above  tide 
level.  No  other  such  area  is  available  in  this  vicinity. 
Although  publicly  owned,  its  value  for  other  purposes 
in  this  central  location  is  such  that  an  increasing 
demand  for  its  occupancy  seems  inevitable  in  the 
near  future,  and  if  it  were  thus  made  unavailable 
for  purposes  of  sewage  disposal  the  city  would,  in 
all  probability,  be  obliged  later  to  expend  a  greatly 
increased  sum  to  provide  facilities  elsewhere. 

To  conclude,  it  may  be  said  that  the  situatrion 
regarding  harbor  pollution  has  received  careful  and 
continuous  attention  for  nearly  twenty  years ;  the 
main  facts  are  known  and  recognized,  and  with  the 
exception  of  the  above  problem  relating  to  the  lower 
East  river,  the  general  features  of  a  plan  for  main 
dnlnagc  and  sewage  disposal  for  New  York  are 
pretty  well  defined.  Progress  in  carrying  out  phy- 
sical improvements  was  delayed  here  as  elsewhere 
by  the  war,  but  what  has  been  accomplished  in . 
recent  years  has  been  in  line  with  the  general  plan, 
so  that  the  city  will  not  be  called  upon  to  abandon 
or  reconstruct  the  work  at  a  later  date. 


Detroit's  Municipal 
Automobile  Equipment 


More  than  550  trucks  and  passenger 
cars  to  have  efficiency  increased  and 
maintenance  reduced  by  construc- 
tion of  city  garage.  Special  features 
developed,  accurate  records  kept, 
and  standards  adopted 


During  the  past  six  years  the  city  of  Detroit  has 
used  automobile  cars  and  trucks  in  increasing  num- 
bers, and  has  kept  up  a  systematic  record  of  their 
performance,  cost,  durability  and  other  principal 
data  from  which  comparisons  have  been  made,  de- 
ductions 'drawn  and  the  conditions  analyzed  for  the 
determination  of  general  requirements,  developments 
of   special  features   and   the  establishment   of   stand- 


ards that  have  resulted  in  the  adoption  of  two 
makes  for  all  the  light  and  heavy  duty  cars  and 
trucks  owned  and  operated  by  the  city. 

The  motor  transportation  of  the  city  is  under  the 
control  of  Werner  Helmboldt,  manager,  under  whose 
direction  plans  have  been  prepared  for  the  con- 
struction of  a  three-story  garage  with  270,000  square 
feet  of  Hoor  space  for  the  storage  and  maintenance 
of  the  city  vehicles  now  kept  in  seven  different  ga- 
rages. The  first  floor  will  be  devoted  entirely  to 
motor  trucks,  the  second  floor  to  passenger  cars, 
tractors  and  motor  cycles,  and  the  third  floor  for 
repair  shops  and  stock  room  with  a  machine  shop, 
paint  shop,  battery  and  magneto  shop  and  an  experi- 
mental department.  These  advantages  will  eliminate 
duplication  of  accounting  and  other  parts  of  the 
work  and  will  keep  the  repairs  strictly  under  super- 
vision, make  them  in  a  uniform  highclass  manner, 
reduce  the  time  lost  in  waiting  and  save  the  profits 
paid  for  outside  services.  It  will  also  permit  con- 
centrating purchases  of  accessories,  insure  whole- 
sale prices  and  the  opportunity  to '  buy  large  quan- 
tities on  favorable  markets. 

Of  the  238  motor  trucks  now  operated  by  the 
city  87  are  of  the  Packard  make,  which  has  now 
been  adopted  for  all  heavy  hauling.  Under  the 
present  system  a  number  of  important  developments 
and  convenient  improvements  have  been  made  in 
the   trucks   for  the   different   city   departments. 

For  the  water  department  service  trucks  of  the 
size  EF  are  equipped  with  caterpillar  tires,  weather 
proof  cabs,  vertical  hoists  and  S-yard  dump  bodies 
with  double  acting  tail  gates  and  two  hooKs  front  and 
rear.  Four  other  trucks  of  the  same  size  are  equipped 
with  bolsters  for  the  transportation  of  pipe,  and  a 
size  EC  truck  is  equipped  with  a  power  takeoff, 
vertical  capstan  and  a  15-inch  stake  and  rack  re- 
movable side  body  for  handling  surplus  pipe  left  in 
construction  jobs.  With  this  truck  two  men  will 
load  a  24-inch  pipe  in  one-third  of  the  time  form- 
erly required  by  six  men  without  the  special  truck. 
When  not  in  duty  on  this  service  the  capstan  is 
protected  by  a  shrouder  hood  and  is  used  for  sup- 
ply and  deliver  duty. 

In  the  asphalt  division  the  fleet  of  15  EF  trucks 
with  a  5-yard  capacity  keep  the  binder  or  asphalt 
in  plastic  condition  for  6  hours  as  compared  with 
a  maximum  of  25^  hours  with  the  old  type  of 
equipment,  and  have  displaced  about  100  teams. 
At  the  present  time  the  equipment  is  laying  from 
400,000  to  500,000  yards  of  asphalt  per  year  with 
an  average  haul  of  about  $^4  miles. 

A  truck  equipped  with  a  power  driven  key  opens 
and  closes  large  water  gates  in  48-inch  mains  in 
one-fifth  of  the  time  formerly  required  to  do  the 
same  work  with  from  4  to  8  men  instead  of  the 
2  men  required  on  the  truck. 

Four  trucks  with  long  wheel  bases,  8-passenger 
cabs,  and  compartment  bodies  are  used  by  the  per- 
mit department  for  emergency  in  patch  work.  They 
carry  a  full  crew  of  8  men,  tools  and  a  miscellaneous 
load  of  bricks,  cement,  gravel  and  all  other  requi- 
sites for  completing  the  job  with  one  trip,  and  on 
heavy  traffic  streets  it  is  estimated  that  the  trucks 
have   paid    for    themselves    during   the   current   year. 

In  the  garbage  department  there  are  5  size  ED 
trucks     with     special     135-cubic     foot     welded-seam 
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bodies,  each  of  them  doing  as  much  work  as  could 
be  accompHshed  by  six  horse  drawn  carts. 

Speciallv  equipped  trucks  are  also  used  in  various 
other  departments  of  the  city  for  fire  and  police 
service  and  for  the  lighting  commission,  one  of  the 
latter  trucks  having  a  power  winch  with  a  capacity 
of  io,ooo  pounds  on  a  single  line  pull.  More  than 
3:;  percent  of  the  trucks  now  operate^l  by  the  city 
are  Packard  trucks. 


1922  Road  Building  in  Michigan 

It  is  planned  to  improve  nearly  1,000  miles  of 
road  in  Michigan  next  year,  300  of  which  is  to  be 
paved.  It  is  estimated  that  the  total  expenditure 
will  be  $13,137,000,  of  which  the  state  will  pay 
$10,378,425.  If,  as  is  expected,  an  additional  $2,- 
2so,ooo  is  received  from  the  federal  government,  the 
building  program  will  be  extended  so  as  to  approxi- 
mate $15,000,000.  Most  of  the  work  will  be  in 
the  northern  counties  of  the  state,  which  so  far 
have  been  comparatively  neglected  in  the  road  build- 
ing program. 

Pittsburgh's  Highland  Reservoir  No.  2 

It  will  be  remembered  that  last  summer  leaks  in 
Highland  reservoir  No.  2,  of  the  Pittsburgh  water 
system,  which  has  a  capacity  of  128,000,000  gallons, 
threatened  the  embankments  and  the  water  was 
quicklv  drawn  from  the  reservoir  and  leaks  in  it 
located.  The  sections  where  these  leaks  were  found 
were  re-lined,  the  worlc  being  completed  early  in 
November  at  a  cost  of  $50,000.  Water  was  then 
pumped  slowlv  into  the  reservoir  which  has  a 
depth  of  about  33  feet.  Before  the  water  had 
reached  a  depth  of  14  feet  the  engineers  estimated 
that  the  leakage  was  as  great  as  before  the  repair? 
were  undertaken  and  that  more  than  2,000,000  gal 
Ions  a  day  were  escaping.  It  seems  probable  that 
it  will  be  necessary  to  entirely  re-line  the  resen-oir 
at  a  cost  which  is  estimated  to  be  about  $350,000. 

Highway  Appropriations  in  New  York 

We  are  advised  by  the  state  highway  commission 
of  New  York  that,  although  appropriations  for  1922 
will  not  be  made  until  after  the  legislature  meets  m 
Tanuarv.  it  is  hoped  and  expected  that  thev  will  mv 
mediatelv  appropriate  $5,000,000  to  meet  the  federal 
appropriation.  In  addition  to  the  $10,000,000  which 
will  then  be  available,  there  is  still  left  about  $4,- 
000,000  of  the  second  $50,000,000  bond  issue  funds. 

In  addition  to  the  above  sum  for  construction 
work,  the  commission  is  preparing  to  submit  to  the 
legislature  a  maintenance  program  and  will  probabl\ 
ask  for  at  least  $7,500,000  for  this  purpose,  that 
being  the  sum  appropriated  for  the  calendar  year 
of  1921. 


More  Than  $76,000,000  for  Highway  Construction 

Advices  received  up  to  a  few  days  ago  by  Secretary- 
Hoover  from  the  governors  of  thirty  of  the  states 
indicated  that  these  states  expect  to  undertake  the 
construction  of  6,261  miles  of  highways  as  a  direct 
result  of  the  recent  passage  of  the  federal  highway 
act.  This  work  will  involve  the  expenditure  of 
$76,400,000  and  employ  more  than   150,000  workers. 


This  information  was  furnished  in  reply  to  a 
letter  from  Secretary  Hoover  asking  each  governor 
what  amount  of  work  his  state  could  get  under  wav 
within  a  period  of  90  days  after  the  passage  of  the 
act.  Some  of  the  larger  figures  are  as  follows : 
Texas — 700  miles  costing  $8,000,000  and  employing 
13,500  workers,  Georgia — 360  miles  costing  $5,000,000 
and  employing  9,000  men.  Indiana  can  use  5,800 
men,  Michigan  5,600,  Ohio  5,300,  North  Carolina 
5,000,  Minnesota  4,350,  and  Louisiana,  North  Dakota, 
South   Dakota   and  Mississippi  4,000  each. 

In  addition  to  the  men  directly  engaged  in  road 
building  there  will  be  many  others  employed  in  quar- 
ries, cement  mills,  sand  banks,  asphalt  plants,  gravel 
pits  and  shops  manufacturing  road  building  materials 
and   tools. 

Many  of  the  northern  states  have  reported  that 
weather  conditions  will  not  permit  beginning  road 
construction  within  90  days,  these  including  Connec- 
ticut, Maine,  New  Hampshire  and  Wisconsin.  Others 
are  unable  at  present  to  meet  the  federal  appropria- 
tion with  state  funds. 


Rapid  Highway  Concreting  in  Missouri 

The  Special  Road  District  of  Joplin  made  the  rec- 
ord for  concrete  construction  in  Missouri  in  one  day 
when  Superintendent  Hancock,  with  a  gang  of  22 
and  a  Koehning  Mixer,  laid  520  feet  of  slab.  This 
work  was  done  under  the  supervision  of  John  M. 
Malang,  whose  average  has  been  400  feet  per  day  of 
1 8- foot  concrete  pavement  8  inches  thick  in  the  cen- 
ter and  6  inches  at  the  edge. 

Mr.  Malang  is  favored  by  two  things  in  his  road 
building  operations.  One  is  the  fact  that  he  is  work- 
ing in  flat  country  over  an  old  roadway  surface  and 
the  other  that  he  is  using  the  "chats"  in  his  mix. 
.These  chats  are  lying  all  along  the  job  and  it  is  not 
necessary  to  haul  them  more  than  1,000  feet.  They 
are  easy  to  work  in  concrete  and  with  a  proportion 
of  1:154:4  the  concrete  mixes  well  and  takes  on  a 
fine  finish.  The  mix  is  as  diy  as  possible ;  the  finish- 
er follows  close  behind  the  mixer,  and  the  little  water 
that  comes  to  the  surface  quickly  evaporates. 

With  a  crew  of  22  men  Mr.  Malang  has  kept  up 
a  consistent  record  and  now  that  James  Hancock, 
formerly  in  the  State  Highway  Department,  has 
been  placed  in  charge  of  the  slab  work,  it  is  making 
great  progress  toward  a  finish. 

Mr.  Malang  declares  that  he  can  build  a  similar 
highway  in  other  parts  of  the  state  for  $25,000  per 
mile,  which  is  locally  considered  about  the  most  rea- 
sonable piece  of  concrete  work  that  could  be  done  at 
the  present  time.  It  is  at  the  rate  of  $5,000  per 
mile  less  than  Illinois  contracts  have  been  let.  The 
Governor  of  that  state  recently  took  great  satisfac- 
tion in  bringing  down  the  price  of  concrete  constriic- 
tion  to  $29,000  per  mile.  Here  in  the  Joplin  district 
under  the  supervision  of  Air.  Malang  the  pavement, 
eighteen  feet  in  width  is  being  constructed  at  a  cost 
shghtlv  exceeding  $20,000. 

The  Kansas  overseers  were  willing  that  the  Joplin 
District  should  build  a  stretch  for  them.  On  a  three- 
mile  project  in  that  state  the  Joplin  men  underbid 
the  lowest  by  $67,000,  or  just  about  half  the  price. 
'Hie  road  will  connect  the  Missouri  project  out  of 
Joplin. 
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Pollution  of  New  York  Haibor. 

If  a  bridge  is  designed  for  a  certain  load  and  tiie 
traffic  crossing  it  continues  to  exceed  the  safe  load 
by  continual!)-  increasing  amounts,  the-  bridge  will 
sometime  break,  in  some  part  or  as  a  whole.  Mean- 
tiiiie,  to  those  using  it  there  is  nothing  to  indicate  that 
the  margin  of  safety  is  continually  growing  sinaller, 
but  the  engineer  can  determine  this  by  measurements 
and  calculations. 

There  is  similarly  a  limit  to  the  amount  of  pollu- 
tion that  can  be  added  to  a  given  water  without 
creating  a  nuisance.  Until  that  limit  is  reached  there 
is  little  to  tell  the  senses  of  the  approaching  ca- 
lamity; but  once  it  has  been  passed,  putrefaction  with 
attendant  unpleasant  sights  and  odors  will  surely 
occur. 

Apparently  New  York  harbor  is  approaching  close 
to  that  limit ;  in  fact,  parts  of  it  now  reach  and 'pass  it 
for  occasional  short  periods.  And  nothing  really 
effective  has  been  done,  nor  plans  adopted,  to  delay 
the  day  when  the  harbor's  pollution  will  be  unpleas- 


antly apparent  to  all  who  travel  over  it  or  dwell  on 
its  shores. 

In  an  article  in  this  issue  Kenneth  Allen  presents 
figures  that  demonstrate  this  approach  of  the  danger 
point.  Lfsing  the  dissolved  oxygen  as  a  measure, 
it  is  shown  that  between  1909  and  1920  this  had 
fallen  from  83  per  cent  of  saturation  to  52  at  the 
Narrows,  from  67  to  43  in  the  upper  bay,  from  65 
to  2j  in  the  lower  East  river,  and  55  to  2.J,  in  the 
Harlem  river.  Thirtv'  per  cent  is  considered  about 
the  danger  point,  and  it  is  seen  that  both  the  Harlem 
and  lower  East  rivers  have  passed  that  point,  and 
the  upper  bay  is  not  far  behind.  Considering  how 
long  it  requires  to  construct  works  of  the  magnitoide 
needed  by  New  York,  objectionable  conditions  can 
hardly  be  avoided  unless  actual  work  be  begun  at 
once  on  some  plans  for  reducing  the  pollution. 


Engineering  Advantages  in  Municipal 
Consolidation 

The  citizens  of  Newark,  which  is  really  a  metro- 
politan center  of  its  own  rather  than  a  suburb  of 
Nev.'  York  and  one  of  the  large  cities  of  the  country, 
are  discussing  the  subject  of  the  consolidation  with 
that  city  of  many  of  the  surrounding  communities 
which  have  been  built  up  so  solidly  to  their  mutual 
boundaries  that  the  entire  area  is  in  effect  a  con- 
tinuous community. 

While  the  matter  of  local  pride  probably  actuates 
the  Newark  citizens  toward  consolidation  and  may 
influence  those  of  the  other  communities  against  it, 
there  are  practical  physical  arguments  in  its  favor. 
F"or  instance,  the  topograph}-  is  such  that  considerable 
confusion  and  difficulty  is  encountered  in  some  cases 
in  planning  and  constructing  sewerage  systems  sepa- 
rately for  the  different  communities.  In  fact,  there 
are  several  instances  of  co-operation  of  adjoining 
communities  in  this  district  in  the  construction  of 
joint  sewers.  Much  difficulty  and  delay  in  these  mat- 
ters in  the  past  could  have  been  avoided  by  political 
consolidation,  and  undoubtedly  such  consolidation  will 
have  similar  advantages  in   future  construction. 

Another  advantage  will  be  in  connection  with  the 
water  supplies.  Some  of  the  communities  involved 
in  the  proposed  consolidation  are  already  suffering 
from  a  shortage  of  supply  and  uncertain  as  to  where 
additional  supply  can  be  obtained.  On  the  other  hand, 
Newark  and  possibly  one  or  two  of  the  other  com- 
munities have  available,  if  not  already  developed, 
more  water  than  they  need.  With  consolidation,  a 
re-distribution  w-ould  undoubtedly  be  effected  which 
would  solve  the  ]jroblem  for  communities  where  it 
now   exists. 

Refuse  di.sposal  also  can  be  considered  as  a  joint 
problem  and  the  location  of  disposal  plants  could 
be  decided  upon  more  economical  grounds  than  at 
present,  when  each  community  indignantlj'  refuses 
permission  for  the  location  within  its  area  of  plants 
of  any  kind  for  disposing  of  the  refuse  of  adjoining 
communities. 

In  addition  to  the  solving  or  rendering  less  difficult 
of  these  and  other  problems,  the  consolidation  should 
permit  of  considerable  increase  in  efficienc\-  and 
reduction  in  operating  expenses  through  elimination 
or    unnecessary    duplication    of    overhea'd,    and    the 
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employment  of  higher  grade  officials  for  the  opera- 
tion of  the  public  utilities  than  can  be  afforded  by 
some  of  the  smaller  communities. 

Reducing  Number  of 
Paving    Brick    Varieties 

Mannfactuiei's    and    engineers    meet   at 

the   invitation   of   the   Department   of 

Commerce  and  reduce  the  varieties  of 

paving  brick  from  66  to  11. 


On  Xovember  15th  there  was  held  in  Washington, 
D.  C,  a  conference  called  by  the  United  States 
Department  of  Commerce  with  a  view  to  reducing 
the  varieties  of  standard  sizes  and  types  of  paving 
brick,  which  was  called  by  Commissioner  Hoover 
as  the  result  of  requests  for  his  aid  in  the  matter 
made  by  the  National  Paving  Brick  Manufacturers' 
Association.  This  conference  decided  upon  immedi- 
ate results  along  the  desired  lines  and  prepared  a 
way  for  even  further  reduction. 

The  N.  P.  B.  M.  A.  had  compiled,  by  Secre- 
tary M.  B.  Greenough  and  with  the  aid  of  44  of 
the  largest  manufacturers  of  paving  brick,  a  list  of 
the  various  sizes  and  types  of  brick  that  had  been 
actually  shipped  by  the  manufacturers  reporting  be- 
tween 1914  and  1921  inclusive.  This  tabulation 
showed  66  varieties  of  brick,  which  the  conference 
agreed  to  reduce  to  11,  to  be  considered  as  standards. 

Of  these  varieties,  8  were  plain  wire  cut  brick 
(vertical  fibre  lugless),  23  were  repressed  lug  brick, 
4  were  vertical  fibre  lug  brick,  7  were  wire  cut 
lug  brick,  a  total  of  42  varieties  for  regular  use.  In 
addition  there  were,  known  as  special  brick,  4  Hill- 
side brick,  Dunn  wire-cut;  3  Hillside  brick,  re- 
pressed; 8  street  railway  brick,  and  9  miscellaneous. 

Not  all  of  these  66  varieties  were  actually  manu- 
factured by  the  firms  reporting  in  any  one  year,  but 
in  1916  52  of  them  were  in  use,  which  number  had 
been  decreased  to  46  in  1917  and  to  36  in  1921 ; 
almost  all  of  the  reduction  having  been  in  the  brick 
known  as  specials  and  in  the  repressed  lug. 

In  reducing  the  number  of  standards,  no  com- 
binations or  compromises  were  introduced,  but  the  re- 
duction was  obtained  by  elimination  of  those  in 
less  common  use  or  apparently  unnecessary.  The 
committee  felt  that  the  present  demands  are  such 
that  there  must  be  placed  at  the  disposal  of  engi- 
neers brick  having  depths  of  either  3,  3>4  and  4 
inches,  since  the  smaller  cities  want  the  first,  the 
large  cities  require  the  4  inch,  while  the  state  high- 
way departments  are  demanding  a  35^-inch  brick. 
Tlie  committee  considered  it  desirable  to  so  reduce 
the  number  of  sizes  that  all  of  them  could  be  cut 
out  of  a  clay  column  either  3  inches  or  4  inches  high, 
but  the  3><-inch  brick  seemed  to  be  necessary,  for 
the  present  at  least. 

The  committee  also  eliminated  as  standards  all 
the  various  classifications  of  special  brick  except 
the  Hillside  type,  which  was  deemed  of  sufficient 
importance  to  retain  one  size  in  the  Dunn  wire-cut 
and  one  in  the  repressed. 


THE    STANDARDS    ADOPTED  ■ 

With    all    the    eliminations    made,    there    are    four 

standard  sizes  left  as  follows : 

3J^  X  4  X  sy2 
3  X  4  X  8>^ 
3J^  X  3V2  X  8J4 
31^  X      3      X      8y2 

No  one  type  of  brick,  however,  will  use  all  of 
these  sizes.  The  plain  wire-cut  brick  will  be  made 
in  3x4x8^  and  3^^  x  4  x  8>^.  The  repressed 
lug  brick  will  be  made  in  3^^x33^x8^/2  and  ^yi 
X4x83^.  The  vertical  fibre  lug  will  be  made  in 
3x4x83-2  and  in  33^x4x834.  The  Dunn  wire- 
cut  lug  will  be  made  in  3^x3x83^,  in  33^x33^ 
x8><,  and  in  ^lA  X4x8>4.  The  Hillside  brick,  both 
Dunn  lug  and  repressed  lug,  will  be  made  in 
3>4x4x83^. 

In  adopting  these  sizes  as  standard,  the  confer- 
ence added  the  resolution  that  "The  sizes  stated  in 
this  report  are  to  be  regarded  as  nominal  and  sub- 
ject to  the  usual  variations  of  3-^ "'rich  in  width  and 
depth  and  j4-in  in  length. 

The  committee  believed  that  further  reduction  of 
varities  is  desirable  hut  that  this  should  follow  only 
after  further  study  and  after  the  idea  of  standardi- 
zation has  become  well  impressed  on  the  paving  field. 

ATTENDANCE    AT    THE    CONFERENCE 

The  conference  was  attended  by  representatives 
of  the  American  Association  of  State  Highway  Offi- 
cials, American  Ceramic  Society,  American  Elec- 
trical Railway  Engineering  Association,  American 
Engineering  Council,  American  Engineering  Stand- 
ards Committee,  American  Institute  of  Architects, 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, American  Society  of  Civil  Engineers,  Ameri-  ' 
can  Society  for  Municipal  Improvements,  Ameri- 
can Society  for  Testing  Materials,  Columbus  Engi- 
neers' Club,  Federated  American  Engineering 
Societies,  Indiana  Engineering  Society,  U.  S. 
Chamber  of  Commerce,  Western  Society  of  Engi- 
neers, and  the  following  U.  S.  departments :  Bureau 
of  Standards,  Department  of  Agriculture,  Depart- 
ment of  Commerce,  Department  of  the  Interior,  _ 
Navy  Department  and  War  Department.  Six  engi-  ■ 
neers  attended  as  individuals  and  there  were  nine 
representatives  of  the  paving  industry. 

After  the  address  by  Secretary  Hoover,  Mr. 
Greenough  read  the  report  of  the  N.  P.  B.  M.  A. 
giving  the  result  of  his  canvass  of  the  manufacturers 
showing  the  varieties  that  were  produced  by  them, 
following  which  the  chairman  appointed  for  the 
actual  work  of  elimination  of  varieties  a  committee 
comprising  F.  B.  Dunn,  Leon  C.  Herrick,  P.  H. 
Bates.  O.  W.  Renkert  and,  as  chairman,  E.  J. 
Mehre. 

Following  the  adoption  of  the  report,  it  was  de- 
cided to  appoint  a  committee  of  10  to  insure  that 
the  standardization  embodied  in  the  resolution  of 
the  conference  is  carried  out,  that  constant  contact 
between  the  various  organizations  and  manufac- 
turers represented  at  the  conference  and  the  De- 
partment of  Com.merce  be  continued,  and  to  effect 
further  eliminations  in  the  remaining  varieties  when 
possible.  This  committee  is  to  be  composed  of 
representatives  from  the  American   Society  of  Civil 
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Engineers,  American  Association  of  State  Higliv\ay 
Officials.  American  Society  for  Municipal  Improve- 
ments, American  Society  for  Testing  Materials, 
Federated  American  Engineering  Societies,  National 
Paving  Brick  Manufacturers'  Association,  Chamber 
of  Commerce  of  the  U.  S.  A.,  Bureau  of  Public 
Roads,  Bureau  of  Standards  and  Department  of 
Commerce. 

In  addressing  the  conference,  Secretary  Hoover 
said :  "If  the  engineers  who  direct  the  work  in 
our  cities  and  the  manufacturers  will  co-operate  in 
reaching  such  a  conclusion  under  the  egis  of  the  De- 
partment of  Commerce,  there  can  be  na  criticism 
of  anybody  engaged  in  this  work;  and  if  we  can 
secure  that  co-operation  we  will  secure  at  the  same 
time  progress  in  the  industry  itself,  and  not  by  any 
compulsion  from  the  top,  so  that  I  look  upon  this 
meeting  with  more  than  usual  interest  because  it 
is  the  first  of  those  processes  that  we  have  brought 
to  this  stage."  He  referred  to  the  difificulty  of 
entering  into  trade  agreements  because  of  the  possi- 
bility that  they  would  violate  some  of  the  trade 
acts,  and  to  the  fact  that  the  present  administration 
of  the  Department  of  Commerce  had  felt  that  it 
could  perform  a  service  to  manufacture  if  it  acted 
as  a  center  point  about  which  their  own  co-opera- 
tive action  could  take  place. 

FIGURES    OF    THE    PAVING    BRICK    INDUSTRY 

The  report  of  the  N.  P.  B.  M.  A.  contained,  in 
addition  to  the  figures  alread}  given,  very  complete 
data  concerning  the  entire  brick  industry  during  the 
past  eight  years.  During  each  of  the  first  three  of 
these  years  the  aggregate  shipments  of  the  com- 
panies reporting  amounted  to  between  450,000,000 
and  460,000,000  brick.  Shipments  fell  ofif  slightly 
in  1917  and  in  1918  there  was  a  sharp  plunge  to  the 
lowest  figure  of  the  period,  only  236,000,000  brick 
being  shipped.  In  1919  the  shipments  returned  to 
325,000,000,  fell  to  about  300,000,000  in  1920,  while 
figures  up  to  the  first  of  October,  1921,  indicated 
figures  higher  than  any  year  since  1917 — approxi- 
mately 375,000,000.  This  would  indicate  practically 
complete  recovery  of  the  short-haul  markets,  but  the 
long-haul  markets  can  hardly  be  expected  to  re- 
cover   until    freight    rates    decline. 

Other  tables  showed  the  relative  popularit}-  of 
each  type  of  brick  during  the  past  eight  years.  In 
1914  repressed  lug  stood  at  the  head,  with  Dunn 
wire-cut  lug  second,  vertical  fibre  lug  third,  plain 
wire-cut  fourth  and  all  special  bricks  classed  to- 
gether stood  fifth.  The  repressed  lug  held  first 
place  until  1919  when  it  took  second,  plain  wire-cut 
(vertical  fibre  higless)  taking  first  place  in  1920  and 
1921.  Dunn  .wire-cut  lugu  held  second  place  until 
1919  when  it  took  first  place,  but  dropped  to  third 
place  in  1920  and  192 1.  Vertical  fibre  lug  brick  oc- 
cupied third  place  until  1918  and  fourth  place  since 
then.  All  the  special  brick  classed  together  have  re- 
mained at  fifth  place  throughout,  exceeding  1.9% 
only  in  the  year  1917,  when  they  totaled  2.3%. 

The  actual  percentages  indicate  even  more  strik- 
ingly the  change  in  jjopularity  of  certain  of  these 
classes.  Repressed  lug  brick  in  1914  was  sold  to 
the  extent  of  71.6%  of  the  entire  output  of  all 
types,  whereas  in  19JI  it  had  fallen  to  25.4%.     Plain 


wire-cut  brick  meantime  had  increased  from  5.9% 
in  1914  to  42.8%  in  1921.  Dunn  wire-cut  lug  brick 
was  a  minimum  in  1914  with  14.7%,  reached  a 
maximum  in  1917  with  34.3%  and  in  1921  had  fallen 
to  20.2%.  The  only  type  which  has  changed  con- 
sistently and  continuously  throughout  the  period 
is  the  repressed  lug  brick,  the  use  of  which  has  been 
less  each  year  than  the  \ear  previous  for  the  eight 
vears    recorded. 


How  to  Select,  Install  and 
Operate  a  Concrete  Mixer* 

Charg-ing  the  mixer;  time  schedule; 
accurate  proportioning-;   removal   of 
mixed    concrete;    hig'hway    concret- 
ing; care  of  machines. 


CHARGING   THE    MIXER 

Large  mixers  are  generally  permanently  established, 
at  least  during  the  duration  of  the  job,  on  a  concrete 
or  heavy  timber  foundation  and  receive  the  cement 
and  aggregate  through  the  fixed  charging  hopper  into 
which  the  materials  are  <lelivered  by  batch  boxes  or, 
preferably,  by  gravity  through  chutes  from  storage 
bins.  The  cement  being  sometimes  added  in  the 
same  manner  or  emptied  by  hand  from  bags  into  the 
charging  hopper   on  top  of  the   aggregate. 

Smaller  machines  are  generally  equipped  either 
with  a  loading  platform  or  a  power  loader.  The 
price  of  the  machine  with  the  loader  equipment  used 
to  be  35  or  40  percent  less  than  that  with  the  power 
loader.  While  the  use  of  the  power  loader  on  the 
other  hand  increases  the  output  of  the  machine  from 
20  to  30  percent  and  may  generally  be  considered 
more  efficient  and  economical  than  the  platform  load- 
er for  an  output  of  50  yards  or  more  daily.  Either 
type  of  machine  can  be  served  by  wheelbarrows, 
hand  carts,  trucks,  batch  boxes,  or  by  batch  boxes  or 
buckets  handled  by  a  derrick  or  other  hoisting  ap- 
paratus. The  use  of  the  platform  makes  more  hand- 
work and  increases  the  probability  of  lost  time  and 
obstruction  that  is  expensive  and  reduces  the  output 
of  the   machine. 

A\'hen  the  pfjv\er  loader  is  u.sed  the  aggregate  is 
dumped  into  it  from  the  ground  level  and  there  is 
plenty  of  space  for  its  delivery  and  the  removal 
of  the  empty  containers  without  delaying  the  work. 

The  importance  in  having  the  machines  so  ar- 
ranged as  to  maintain  a  constant  operation  is  very 
great  and  is  greater  the  larger  the  proportion  of 
hand  work  involved  or  of  expensive  equipment  used 
for  serving  it.  The  probability  of  lost  time,  delay 
and  obstruction  for  a  small  machine  is  much  less 
than  for  a  large  one. 

TIME    SCHEDULE 

For  instance,  a  i-bag  machine  will  require  about 
5  wheelbarrows  loads  of  cement,  sand  and  broken 
stone  for  each  charge  and  if  this  is  wheeled  to  the 

•Continued  from   page  420. 
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loading  platform  to  make  deliver}-  it  will  take 
at  least  35  seconds,  which,  plus  a  minimum  net 
mixing  time  of  30  seconds  and  10  seconds  for  dis- 
charge makes  a  total  of  75  seconds  minimum  for  7 
cubic  feet  of  concrete.  If  the  same  machine  has 
a  power  loader  it  may  be  filled  and  elevated  while 
the  concrete  is  being  mixed  thus  cutting  the  time 
nearly  50  percent  and  almost  doubling  the  output 
of  the  machine.  \\'ith  larger  machines  the  advantage 
of  the  power  loading  is  still  greater  because  there  is 
more  danger  of  obstruction  of  the  hand  loading. 

WHEELBARROW    CHARGING 

W'hen  the  mixer  is  charged  by  wheelbarrows  great 
care  should  be  taken  to  arrange  the  relative  position 
of  the  different  materials,  the  mixer,  and  the  finished 
concrete  delivery,  so  that  no  operation  will  obstruct 
any  other  operaion  and  that  all  of  them  may  go  on 
.in  a  regular  continuous  cj'cle.  Each  man  should 
l)e  trained  to  perform  a  single  duty  with  the  fewest 
possible  motions  and  to  keep  in  time  with  the  rest, 
and  if  any  part  of  the  work  is  excepionally  severe 
the  men  should  take  turns  in  performing  it  for  a 
short  time  and  then  be  succeeded  by  other  men.  and 
so  o!i.  A  competent  foreman  should  be  constantly 
in  attendance  watching  all  the  operations  and  pro- 
viding an  immediate  remedv,  if  there  is  any  sign 
nf  con','estion,  or  delay  and  replacing  a  clumsy  or 
inefficient  man  or  a  broken  wheelbarrow  without  de- 
lay. 

The  most  advantageous  arrangement  is  to  have  the 
sand  and  broken  stone  supplies  on  opposite  sides  of 
the  mixer  and  at  a  slight  elevation  above  the  charg- 
ing platform  and  to  establish  a  loop  connecting  them 
and  the  machine,  allowing  the  sand  and  gravel  and 
stone  to  be  taken  alternately  to  the  machine,  dumped 
and  the  wheelbarrow  passed  on  to  the  other  storage 
pile,  reload  and  come  back  and  so  on,  thus  making 
no  empty  trips,  and  never  turning  around  or  delay- 
ing at  the  machine.  If  this  is  impracticable  the 
wheelbarrows  should  pass  continuously  over  the  plat- 
form, leaving  it  on  the  opposite  side  to  their  entrance 
and  not  obstructing  by  turning  around  or  passing. 

CAPACITY 

When  properly  installed  and  operated  a  mixer 
of  54-\ard  capacity  is  generally  ample  for  mixing  1,000 
yards  of  concrete  or  for  an  output  of  150  yards  or 
less  for  each  8-hour  shift.  For  special  cases  or  very 
large  work  the  number  or  size  of  the  machines  or 
both  should  be  increased.  Great  care  should  always 
be  taken  to  arrange  for  the  maximum  efficiency  of 
the  machine  by  removing  the  concrete  as  rapidly  as 
it   is  mixed. 

For  large  quantities  of  concrete  it  usually  pays 
to  provide  elevated  storage  so  that  the  mixer  can 
be  charged  by  gravity,  an  operation  which  onlv  take'; 
a  few  seconds  and  enables  the  machine  to  be  run 
at  a  maximum  speed  of  nearly  or  quite  one  batch 
per  minute. 

ACCURATE     PROPORT'ONING 

It  is  of  great  importance  that  the  proportion  of 
aggregate  and  cement  and  water  should  be  correct 
•and  that  the  mixing  should  be  thorough  and  suffici- 
'ently  continued,  but  unduly  prolonging  it  is  of  no 
material  advantage.  These  features  are  usually  looked 
after  by  the  engineer  or  his  inspector,  who  should 
be    earnestly    and    conscientiously    supplemented    by 


the  contractor  and  his  foreman,  who  will  never  derive 
any  ultimate  profit  by  attempts  to  skin  the  mixture, 
to  curtail  the  time  of  mixing,  to  make  it  too  wet  or 
in  case  of  cost-plus  work  to  add  too  great  propor- 
tion r  f  cement. 

If  the  job  is  one  in  which  the  contractor  is  re- 
sponsible for  proportions  and  qualities  he  should  take 
special  pains  to  secure  uniform  and  properly  graded 
aggregate  and,  if  necessary,  to  mix  it  in  order  to  get 
maximum  density  of  output,  which  may  require 
changing  the  mixture  from  time  to  time  if  the  quality 
of  his  materials  varies.  The  amount  of  water  re- 
quired is  'also  likely  to  vary  with  differences  in  the 
aggregate  and  even  with  weather  conditions  and 
should  be  carefull}-  watched  and  regulated. 

AUTOMATIC    DEVICES 

The  water  should  be  admitted  to  the  mixer  through 
some  sort  of  automatic  device  of  which  many  are 
manufactured  and  others  can  be  easily  installed  by 
the  contractor  with  home-made  appliances.  The  prin- 
cipal requirements  are  to  have  tanks  that  can  be 
filled  with  accuracy  to  any  given  measurement  while 
the  concrete  is  being  mixed  and  can  be  very  rapidly 
discharged  wlien  the  aggregate  is  placed  in  the  mixer. 
The  filling  of  the  water  tanks  can  be  easily  accom- 
plished by  an  ordinary  float  valve,  ball  cock  or  over- 
flow, and  the  water  can  be  discharged  into  the  mixer 
either  by  tilting  mechanism  or  generally  by  anv  kind 
nf  a  quick  opening  valve. 

In  order  to  secure  a  prescribed  amount  of  mix- 
ing there  has  been  placed  on  the  market  a  mixer 
meter,  which,  when  attached  to  the  driving  gear  of 
rhe  machine  and  properly  adjusted  and  sealed,  counts 
the  number  of  revolutions  of  the  drum  and  locks  the 
gear  so  that  the  drum  cannot  be  stopped  or  the  con- 
crete discharged  until  after  the  prescribed  number 
of  revolutions  have  been  made,  notice  of  which  is 
given  by  a  gong  or  other  sisrnal.  These  meters  are 
available  on  the  market,  and  an  ingenous  contractor 
or  his  mechanic  can  easily  prepare  a  homemade  de- 
vice that  will  register  the  number  of  turns  or  will 
at  least  sound  the  alarm  after  a  certain  number  of 
revolutions  have  been  made.  Such  an  apparatus  is 
well  worth  while,  both  for  the  eneineer  and  the 
contractor.  Various  more  or  less  obvious  devices 
besides  boxe<,  have  been  successfully  used  for  rapid 
and  even  automatic  measurement  of  sand,  stone  and 
cement.  Usually  thev  are  arranged  in  connection 
with  delivery  by  gravity  from  hopper  to  mixer.  A 
simple  and  effective  one  is  substantially  two  hori- 
zontal slidin?  gates  set  far  enough  apart  in  a  vertical 
chute  to  enclose  between  them  the  required  volume 
for  one  batch  and  both  are  connected  to  the  same 
operating  lever  that  one  is  always  open  when  the 
other  is  closed. 

RE^rOVAL  OF  THE  MIXED   CONCRETE 

All  of  the  pains  taken  to  select,  install  and  op- 
erate the  mixer  will  be  of  little  avail  if  arrange- 
nient?  are  not  made  for  removing  the  concrete  as 
rapidly  as  it  is  needed  or  as  it  can  be  delivered  by 
the  machine.  Th's  is  done  most  no-^itivelv  and  con- 
tinuously when  the  machine  can  be  placed  at  such  an 
elevation  ihat  it  delivers  directly  into  a  chute  through 
which  it  is  spouted  to  the  required  position,  the  lower 
part  of  the  chute  or  if  necessary  all  of  it  being  move- 
•able  so  as  to  distribute  the  concrete  as  required.  This 
is  often  available  in  pit.  trench  and  fotmdation  work, 
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in  sewer  work  and  the  like.  For  work  above  ground 
level  approximately  similar  results  can  be  obtained 
by  the  use  of  a  hoisting  tower  and  spouting  by  which 
the  concrete  can  be  lifted  to  a  miximum  height  of 
200  or  300  feet  and  delivered  to  any  point  within 
a  radius  as  large  or  larger  than  the  elevation  above 
the  point  of  delivery. 

Large  quantities  of  concrete  can  also  be  handled 
by  delivering  it  directly  from  the  mixer  to  side  or 
end  dump  cars  on  an  industrial  track  high  enough 
to  enable  them  to  dump  directly  into  the  forms  and 
arranged  so  as  to  return  on  a  loop  and  always  have 
an  empty  car  ready  to  receive  the  concrete  as  soon 
as  a  loaded  car  is  moved  away. 

If  circumstances  do  not  permit  the  cars  to  place 
the  concrete  in  the  forms,  flat  cars  may  be  used 
carrying  i,  2,  3  or  4  buckets,  and  the  latter  may  be 
removed  from  the  cars  and  swung  to  position  and 
dumped  as  required  by  derricks,  cableways,  loco- 
motive cranes  or  their  equivalent.  The  mixer  may 
also  be  sensed,  as  is  often  the  case  on  smaller  jobs, 
directly  by  the  same  derrick  that  handles  the  con- 
crete buckets  to  position  returns  them  and  often,  at 
intervals,  is  able  to  fill  the  charging  bin  or  handle 
aggregate  directly  to  the  charging  hopper  providing 
the  amount  of  concrete  is  comparatively  small,  so 
that  one  derrick  can  even  unload  cars,  reclaim  from 
storage,  fill  o\-erhead  bin  nvid  directly  supply  the 
mixer. 

Ordinarily,  however,  if  the  job  is  of  considerable 
size  a  special  derrick  with  clam  shell  buckets  required 
for  unloading  cars,  loading  the  service  bin  or  hand- 
ling direct  to  the  charging  hopper,  and  another  der- 
rick will  be  kept  busy  handling  the  buckets  of  con- 
crete. A  cableway  may  also  be  arranged  to  handle 
either  aggregate  or  concrete,  or  both. 

BELT    CONVEYORS 

For  very  large  and  important  pieces  of  work  belt 
conveyors  are  sometimes  frequently  installed  to 
handle  the  aggregate  during  the  unloading,  storage 
and  reloading  processes  and  to  deliver  it  to  the 
service  hopper.  They,  of  course,  require  to  be  loaded 
at  the  initial  point  and  have  a  tremendous  capacity 
when  kept  continuously  in  operation  at  full  speed, 
but  arc  costly  to  install  and  are  not  as  flexible  as  a 
railroad  or  derrick  system.  Belt  conveyors  have 
also  been  used  on  rare  occasions  for  delivering  cofP 
Crete  from  the  mixer  to  the  forms.  Their  capacity 
is  almost  unlimited,  but  they  are  not  avadable  for 
as  many  other  purposes  as  are  derricks  and  indus- 
trial tracks   and  cars. 

Concrete  should  not  be  deli\-ered  in  large  quantities 
or  to  great  distances  bv  wheelbarrows  and  carts  or 
trucks,  which  are  meant  for  very  small  work  or 
under  special  conditions  or  in  ca':e  conditions  war- 
rant the  establishment  of  a  central  storage  and  mix- 
ing plant  from  which  concrete  can  be  distributed  to 
constantly  shifting  points  at  a  considerable  distance 
by  motor  trucks.  In  this  case  special  pains  must  be 
taken  to  insure  the  prompt  delivery  of  the  concrete 
and  to  see  that  it  does  not  suffer  segregation  from  the 
vibration  and  shaking  in  transportaMon.  This  method 
has  been  used  for  highway  construction  in  the  city  of 
Philadelphia  and  in  some  of  the  western  states  but 
opinions  are  divided  as  to  the  satisfactorv  nature  of 
its  results,  some  engineers  highly  recommending  it 
and  others  objecting  to  it. 


HIGHWAY    CONCRETING 

The  use  of  concrete  for  the  use  of  foundations 
and  for  the  wearing  surface  of  city  and  town  pave- 
ments and  state  highways  as  well,  has,  in  a  very  few 
years  become  widespread  and  important;  many 
hundreds  of  miles  of  such  work  have  been  con- 
structed and  thousands  more  are  to  be  built  as  fast 
as  possible,  and  hundreds  of  millions  of  dollars  are 
at  this  time  available  for  such  work  that  is  strong- 
ly urged  to  give  relief  to  unemployment  and  stimulate 
general  construction. 

It  is  entirely  possible  to  accomplish  this  work  with 
ordinary  concrete  mixing  machines,  but  much  better 
economy  and  greater  rapidity  is  attained  by  the  use 
of  special  paving  machines  that  have  been  very  rapid- 
ly developed  for  this  purpose  and  are  large,  self 
contained  locomotive  machines  of  high  efficiency. 
They  are  now  to  be  had  mounted  on  traction  wheels 
or  caterpillar  traction  so  as  to  move  over  the  sub- 
grade  from  place  to  place  under  their  own  power 
and  are  provided  with  power  loaders  operated  by  the 
mixer  engine,  and  with  a  distributing  boom  or  chute 
and  traveling  bucket  that  deposit  the  concrete  ap- 
proximately in  position  as  the  machine  advances.  These 
machines  are  provided  with  small  derrick  booms  com- 
petent to  unload  batch  boxes  and  deposit  them  in  the 
elevating  hopper  with  which  the  drum  is  charged  the 
moment  the  mixed  concrete  is  delivered  to  the  bucket. 
One  of  the  machines  properly  handled  will  build 
several  miles  of  18-foot  highway  in  one  season  and 
when  worked  to  its  capacity  is  a  very  satisfactory 
investment  for  the  contractor,  especially  if  he  has 
many  miles  of  road  to  build,  a  condition  that  is  more 
and  more  favored  by  the  authorities  letting  the  work. 

CARE    OF    THE    MACHINE 

A  concrete  mixer  is  usually  subjected  to  about  the 
most  severe  service  of  any  kind  of  contractors'  plant, 
and  most  of  the  standard  makes  are  so  sturdy  that 
with  occasional  cleaning  and  faithful  oiling  they  en- 
dure for  months  or  even  years,  with  very  little  re- 
pairs. Occasionally  a  gear  may  break  or  the  ring  on 
which  the  drum  is  supported  may  become  worn  or 
injured,  but  it  is  only  necessary  to  keep  new  parts  in 
reserve  ami  carefully  follow  the  maker's  simple  in- 
structions to  maintain  the  machine  in  good  working 
order  with  little  or  no  expense.  Care  should  always 
be  taken  to  wash  the  machine  thoroughly  at  the  close 
of  work  for  the  day  to  prevent  any  of  the  concrete 
from  setting  in  the  drum  and  to  keep  the  exterior  of 
the  machine  and  buckets  and  chute  thoroughly  clean 
at  all  times  when  not  in  service. 

.Sometimes  difficulty  is  experienced  with  the  ma- 
chine slopping  or  it  may  not  always  discharge  rapid- 
Iv  and  completely,  but  these  troubles  are  likely  to  be 
due  to  the  consistency  or  proportion  of  the  concrete 
or  to  the  speed  of  operation,  and  can  generally  be 
quickly  remedied  by  intelligent  adjustment  or,  at  the 
worst,  by  appealing  to  the  manufacturer,  who  is 
always  ready  to  prescribe  for  a  sick  machine  or  to 
instruct  the  contractor  or  his  forces  in  the  case  and 
operations  so  as  to  secure  the  best  results. 

Given  enough  work  to  do  and  rea-onable  care  and 
intelligence  in  .selecting,  installing  and  opreating  the 
machine  so  that  there  is  a  minimum  of  waste  of  time, 
labor  and  material,  a  concrete  mixer  can  hardly  fail 
to  be  as  profitable  and  satisfactory  as  it  is  indisnensi- 
ble  to  a   general  contractor. 
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Retained  Percentages  on  Contracts 

In  ,1  brief  paper  before  the  American  Society 
for  Municipal  Improvement,  E.  S.  Rankin, 
eng-ineer  of  sewers  of  Newark,  N.  J.,  pre- 
sented some  figures,  which  had  been  obtained  for 
him  through  the  "Clearing  House"  of  the  so- 
ciet}',  showing  the  percentages  retained  on  con- 
tracts by  different  cities. 

On  sewer  contracts  in  Newark  a  deduction  of 
20  per  cent  is  made  on  all  monthly  estimates  and 
in  addition  5  per  cent  of  the  final  estimate  is  re- 
tained for  one  year  and  3  per  cent  for  two  years. 
Mr.  Rankin  thought  these  percentages  were  ex- 
cessive, entailing  a  hardship  on  the  contractor  and 
an  additional  expense  to  the  city  by  means  of  in- 
creased bids.  In  illustration  he  takes  the  case  of 
a  sewer  constructed  last  year  on  which  the  con- 
tract price  was  $117,687.50.  The  cost  of  a  bond, 
at  \y2  per  cent  of  the  price  bid,  was  $1,765.30. 
The  interest  on  retained  percentages  on  the 
monthly  estimates  was  $405.64  and  that  on  the 
final  estimate  was  $575.36,  a  total  interest  on  the 
retained  amount  of  $981.  This  added  to  the  cost 
of  the  bond  gives  $2,746.30.  or  about  2.2>  per  cent 
of  the  bid  price. 

Information  was  obtained  as  to  the  practice  of 
44  different  cities.  Thirteen  of  these  reported  that 
they  retained  10  per  cent  on  current  estimates, 
17  retained  15  per  cent,  13  retained  20  per  cent 
and  one  retained  25  per  cent.  Eighteen  retained 
nothing  on  final  estimates,  4  have  no  fixed  rule 
and  the  others  vary  so  greatly  in  both  amount 
and  time  of  retention  that  a  brief  summary  of 
them  is  impossible,  the  amounts  running  from  3 
to  20  per  cent  and  the  time  from  30  days  to  two 
years. 

The  variations  in  retained  percentage  seem  to 
be  entirely  independent  of  geographical  location. 
On  current  estimates,  Minneapolis  retains  10  per 
cent  and  St.  Paul,  a  few  miles  away,  retains  15 
per  cent;  Mercer  county,  N.  J.,  retains  10  per 
cent,  Atlantic  City,  N.  J.,  15  per  cent,  Bloomfield 
and  Newark,  N.  J.,  20  per  cent ;  Allentown,  Pa., 
retains  10  per  cent  and  Oil  City,  Pa.,  20  per  cent. 


Wells  for  Road  Drainage 

In  the  southeastern  part  of  Missouri  the  coun- 
try is  almost  absolutely  flat,  the  highest  land 
being  a  so-called  ridge  about  10  feet  higher  than 
the  general  level,  on  which  is  located  a  part  of 
the  "King's  Highway."  In  constructing  this 
highway  there  was  no  way  apparent  for  carrying 
off  the  surface  water,  to  saj'  nothing  of  the  sub- 
surface water,  by  ordinary  methods  and  the  use 
of  wells  on  both  sides  of  the  road  was  adopted. 

These  wells  are  built  of  36-inch  vitrified  pipe, 
sunk  vertically  in  the  ground  to  a  depth  varying 
from  17  to  20  feet.  At  that  depth  a  coarse  sand 
is  found  which  receives  and  removes  the  watci 
that  reaches  it  through  the  wells.  So  far  as  ad- 
vantage has  been  taken  of  this  water-absorbing 
capacity-,  no  limit  to  it  has  yet  been  discovered. 
There  is  an  average  of  a  little  more  than  one  well 
to  each  of  the  20  miles  of  the  road.  The  watei 
is  lead  to  these  wells  in  the  ordinary  way. 

This  method  of  disposing  of  surface  water  had 


been  employed  in  southeastern  Missouri  at  a  num- 
ber of  points  for  a  great  many  years  and  had  been 
found  to  be  the  most  satisfactory  method  of  dis- 
posing of  surface  and  drainage  water.  The  high- 
way wells  have  so  far  been  entirely  satisfactory 
and  keep  the  surface  of  the  ground  practically 
clear  of  water,  even  when  severe  rains  occur. 


Build  No  Roads  Less  Than  Eigliteen  Feet  Wide 

State  Highway  Commissioner  H.  E.  Sissoii,  of 
New  York  State,  advises  the  people  of  Pennsyl- 
\ania  against  the  construction  of  roads  less  than 
18  feet  in  width. 

"Some  weeks  ago,"  says  the  New  York  Highway 
Commissioner,  "I  came  into  Pennsylvania  on  a 
mission  of  discovery.  I  was  agreeably  surprised 
at  the  progress  being  made  by  this  state.  Shortly 
after  I  arrived  home  I  received  clippings  from 
several  newspapers  in  Pennsylvania  showing  that 
agitation  had  been  started  for  the  construction  of 
narrow  roads,  on  the  presumption  that  they  would 
be  cheaper  to  construct,  and,  therefore,  could  be 
put  down  for  a  greater  mileage.  In  other  words, 
it  was  erroneously  suggested  that  Pennsylvania 
could  get  twice  as  many  miles  of  nine-foot  roads 
as  of  18-foot  roads. 

"New  York  state  is  not  building  nine-foot  roads 
on  new  state  highway  construction.  They  arc 
not  sufficient  to  carry  modern  traffic.  In  some 
instances  we  have  built  a  single  strip  of  concrete 
eight  or  nine  feet  wide  on  one  side  of  the  road 
with  the  intention  of  building  a  strip  of  the  same 
width  on  the  opposite  side  the  following  season. 
But  in  this  case  the  entire  roadway  must  be 
graded,  and  culverts  and  the  drainage  system  for 
a  wide  road  installed.  Therefore,  the  major  por- 
tion of  the  cost  of  a  wide  road  is  expended  at  the 
time  of  the  construction  of  a  narrow  road.  The 
construction  of  half  a  road  surface  is  an  expen- 
sive proposition,  as  Pennsylvania  would  soon  find 
out.  The  New  York  State  Highway  Department 
does  not  expect  to  design  roads  less  than  16  feet 
in  width  in  the  future,  except  on  thoroughfares  of 
the  least  importance — and  the  trouble  in  this  case 
is  that  heavy  traffic  follows  improved  highways, 
so  that  within  a  short  time  a  minor  hard-surfaced 
road  becomes  an  important  artery. 

"I  am  proud  of  the  Pennsylvania  highwav  sys- 
tem as  worked  out  by  Commissioner  Sadler.  It  is 
a  marvel. 

"Build  3'our  roads  18  feet  wide  and  build  the 
most  important  ones  first.  Counties  in  New  York 
are  building  roads  to  connect  with  the  main  high- 
ways and  they  are  doing  a  real  job  of  it.  The 
value  of  a  small  road  is  only  in  the  value  that  it 
gets  out  of  the  main  road." 


Preventing  Ice  at  Hydro-Electric  Intakes 

It  is  reported  that  the  Ontario  Hydro -Electric 
Commission  is  to  carry  O'Ut  experiments  in  heating 
the  waters  of  the  St.  Lawrence  river  at  the  en- 
trance to  the  penstocks  in  order  to  avoid  interfer- 
ence with  the  operation  of  the  plant  during  the 
siiring  break-up  of  ice. 
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Recent  Legal  Decisions 


PEDESTRIANS    CROSSING    EXCAVATED    STREET    MUST 

LOOK   OUT    FOR    DANGERS   CONNECTED   WITH 

THE    WORK 

In  an  action  against  a  paving  company  for  in- 
juries received  while  crossing  a  street  excavated 
t\)r  pa\'ing,  the  Missouri  Supreme  Court  holds, 
W'aldmann  v.  Skrainka  Const.  Co.,  233  S.  W. 
242,  that  where  the  plaintiff  knew  that  the  work 
was  unfinished,  and  a  red  light  warned  her  to 
look  out  for  dangers,  she  was  put  on  notice  and 
bound  to  look  out  for  dangers  connected  with 
the  work,  including  stumbling  or  tripping  on  the 
exposed  edge  of  the  sidewalk,  which  she  knew 
she  would  have  to  encounter  and  step  over  in 
crossing  the  excavation.  Her  testimony  was  held 
to  show  that  she  was  guilty  of  such  contributory 
negligence  as  prevented  her  having  any  case  for 
the  jury. 


WAIVER    OF    NOTICE    TO    BEGIN    IMPROVEMENT    WORK 
—TAX    BILL    VOID    BY    DELAY    IN    COMPLETION 

The  Missouri  Supreme  Court  holds.  City  of 
Brunswick  v.  Benecke,  22,2>  S.  W.  169,  that  the 
giving  of  notice  to  begin  work  on  a  street  im- 
provement provided  for  by  an  ordinance  may  be 
waived  by  the  contractor.  His  intention  to  waive 
notice  need  not  be  proved  by  express  declara- 
tions, but  may  be  shown  b\'  the  acts  and  conduct 
of  the  parties  from  which  an  intention  to  waive 
may  be  reasonably  inferred. 

It  is  also  held  that  where  an  ordinance  under 
the  Missouri  statute,  authorizing  improvement 
of  streets  in  cities,  Rev.  St.  1909,  par.  9411,  pro- 
vided that  the  work  should  be  completed  within 
60  days,  and  it  was  not  completed  within  135 
days,  there  being  nothing  to  show  that  it  was  not 
needlessly  delayed,  a  tax  bill  issued  for  the  work 
was  void,  although  the  ordinance  contained  a 
penalty  proviso. 


COMBINATION   AMONG   BIDDERS  RENDERS   MUNICIPAL 
CONTRACTS    VOID 

The  Texas  Court  of  Civil  Appeals  holds.  City 
Nat.  Bank  v.  City  of  Corpus  Christi,  233  S.  W. 
375,  that  the  council  of  the  city  of  Corpus  Christi 
acted  within  the  bounds  of  a  sound  discretion  in 
rejecting  bids  made  by  two  banks  seeking  the 
position  of  city  treasurer,  where  the  evidence 
showed  that  there  was  a  tacit  agreement  between 
the  parties  to  obtain  the  use  of  the  public  funds 
for  a  less  sum  than  would  have  been  bid  if  such 
agreement  had  not  been  made.  The  court  said: 
'Tt  is  the  settled  rule  of  the  law  that  arrange- 
ments and  combinations  amouj  prospect!  -j  bid- 
ders for  municipal  contracts  to  prevent  compe- 
tition among  themselves,  and  to  bring  about  an 
award  at  a  figure  which  is  not  the  resu't  of  an 
honest  competition,  are  contrary  to  public  policy 
and  void.  Such  contracts  being  illegal  and  void, 
no  inquiry  is  necessary  as  to  the  particular  ef- 


fect of  the  contract.  Dillon,  Mun.  Corp.,  p.  1165, 
par.  781;  People  v.  Stephens,  71  N.  Y.  527;  Mc- 
MuUen  v.  Hoffman,  174  U.  S.  639,  19  Sup.  Ct. 
839,  43  L.  Ed.  1117;  James  v.  Fulerod,  5  Tex. 
512." 


CITY'S    POWERS    AS    TO    LICENSING    AND    REGULATION 
OF    AUTOMOBILES    FOR    HIRE 

The  Florida  Supreme  Court  holds.  State  v. 
Dillon,  89  So.  558,  that  the  city  of  Miami  has  the 
right,  under  the  provision  of  its  charter,  to  re- 
quire the  drivers  of  all  automobiles  for  hire  using 
the  public  streets  of  tlie  city,  to  obtain  a  license 
from  the  city,  and,  in  the  interest  of  public  safety 
to  inquire  into  and  decide  upon  the  qualifications 
and  fitness  of  persons  to  operate  cars.  It  may  fix 
the  rates  to  be  charged  for  the  transportation  of 
persons  or  property,  may  require  the  drivers  or 
owners  of  cars  operating  for  hire  within  the  city 
limits  to  give  a  bond  to  guarantee  the  payment 
of  valid  claims  for  injuries  to  persons  or  property, 
may  prescribe  the  number  of  persons  that  may 
be  permitted  to  ride  at  one  time  in  any  such 
automobile,  and  make  reasonable  rules  and  regu- 
lations governing  the  operation  of  automobiles 
for  hire  in  the  interest  of  public  safety.  The  right 
to  require  a  bond  does  not,  however,  authorize 
the  requirement  of  a  bond  to  an  amount  far  in 
excess  of  what  common  experience  teaches  is 
likely  to  be  necessary,  nor  to  impose  unreason- 
able conditions  in  the  bond,  or  conditions  thpt 
make  it  impossible  for  compliance  with  this  pro- 
vision of  the  ordinance.  An  ordinance  providing 
for  a  $5,000  bond,  with  a  continuing  liability 
thereunder  of  not  less  than  the  full  amount,  not- 
withstanding any  recovery  thereon,  was  held  un- 
reasonable, and  not  authorized  by  the  city  charter. 


MUNICIPALITY     NOT     PREPARED    TO     EXTEND    WATER 

MAINS     TO     CONSUMER     CANNOT     PREVENT 

CONTRACTS    WITH    ANOTHER 

Whe-re  it  appeared  that  the  water-distributing 
system  of  a  town  was  at  its  nearest  point  at  least 
4j/2  miles  from  the  plants  of  two  corporations  lo- 
cated within  its  limits,  and  it  had  taken  no  steps 
to  extend  its  existing  water  mains  so  as  to  supply 
water  to  the  corporations,  the  New  Jersey  Court 
of  Errors  and  -\pi)eals  holds,  Town  of  Kearny  v. 
Mayor  and  Council  of  City  of  Bayonne,  114  Atl. 
550,  that  the  town  could  not  restrain  the  execu- 
tion of  contracts  between  the  corporations  and 
another  municipality  for  the  furnishing  of  water, 
since  the  performance  of  these  contracts  could 
not  work  any  present  injury  to  the  town,  even  if 
it  had  the  exclusive  right,  under  statute,  to  fur- 
nish water  to  the  corporations ;  since  a  prelimi- 
nary injunction  will  not  be  ordered  unless  from 
the  pressure  of  a  present  urgent  necessity,  and 
the  damage  threatened  to  be  done,  and  which  it  is 
legitimate  to  prevent  during  the  pendency  of  the 
suit,  must  be,  in  an  equitable  point  of  view,  of  an 
irreparable  character. 
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NEWS    OF    THE    SOCIETIES 


Ucc.  r.-S— AMERICAN  ASSOCIATION 
OF  STATE  HIGHWAY  OFFICIALS. 
Omaha.  Neb.  Socretary.  J.  H.  Mullen, 
St.   Paul.   Minn. 

Dec.  5-9 — AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS.  Annual 
convention.      New    York  Cit.v. 

Dec.  e-i) — AMERICAN  INSTITUTE  OF 
CHEMICAL  ENGINEERS.  14th  annual 
meeting'.      Baltimore.   Md. 

Dec.  1.-5— ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel.  Buffalo. 
Secretar.v.  N.  L.  Nussbaumer  SO  W. 
Genesee    Street.    Buffalo. 

Dec.  13-14  —  EASTERN  PAVING 
BRICK  MANUFACTURERS  ASSOCIA- 
TION. Annual  meeting.  Pennyslvania 
Hotel.   New   York   City. 

Dec.  14  —  NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering-  So- 
cieties'  building.   New  York   City. 

Dec.  15— ENGINEERS'  CLUB  OF  CIN- 
CINNATI.    Cincinnati. 

Dee.  15  —  BRIDGEPORT  BRANCH. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Hotel  Stratford. 
Secretary  Arthur  R.  Parker,  Watrous 
Engineering  Co..  Bridgeport. 

Dee.  15  —  MERIDEN  BRANCH, 
AMERICAN  SOCIETY  OP  MECHANI- 
CAL ENGINEERS.  Home  Club.  Sec. 
E.   W.  Carruth.   Aeolian   Co..   Meriden. 

Dec.  15— TOLEDO  SECTION.  AMERI- 
C.\N  SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Secretary.  Loring  Freed, 
Atlas    Chemical    Co. 

Dee.  Ifi— METROPOLITAN  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Secretary,  G.  T. 
Rhodes.    115   Broadway.   N.    Y.   C. 

Dee.  20— PHILADELPHIA  SECTION. 
AMERICAN  St)CIETY  OF  MECHANI- 
CAL ENGINEERS.  Chamber  of  Com- 
merce. Secretar.v.  Prof.  W.  H.  Kava- 
naiigh    Un.   of  Penn. 

Dee.  :!2-2.-J— KANSAS   ENGINEERING 
SOCIETY.      Annual   meeting.      Hutchin- 
son. Kan.     Secretary,  J.  M.  Averill,  To- 
Dee.  22-3.<! — KANSAS   ENGINEERING 
.KOCIIOTY.   Hutchinson     Kan. 

Dec.  27-30— AMERICAN  ECONOMIC 
.\SS()CIATION.      Pittsburgh.    Pa. 

Dec,  27-31  —  AMERICAN  ASSOCIA- 
TION FOR  THE  ADV.\NCEMENT  OF 
Sl'lRNl'E.  SMITH.SONI.\N  INSTITUTE. 
W'ashington,   D.   C.      Toronto.   Canada. 

.l!in.  4-14  —  CLEVELAND.  OHIO, 
I'.UILDING  rJXPOSITION.  Municipal 
auditorium,   Cleveland,  Ohio. 

.Ian.  5-e — AMERICAN  ENGINEER- 
ING COUNCIL.  FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES.  An- 
nual meeting.  Washington.  D.  C. 

.I:in.  17-10  —  IOWA  ENGINEERING 
SOCIETY.  34th  annual  meeting.  Sioux 
("ity.  Secretary — Lloyd  A.  Canfield.  Pes 
Moines,  la. 

.Inn.  17-19— ASSOCIATED  GENERAL 
CONTRACTORS.  3rd  annual  meeting. 
Hot  1-1    Winton,    Cleveland     Ohio. 

.Inn.  17-20 — A.SSOCl  ATION  OF  C.\- 
NADTAN  BUILDING  AND  CONSTRUC- 
TION INDUSTRIES.  4th  annual  confer- 
ence. Royal  Connaught  Hotel,  Hamil- 
ton. 

.Inn.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCT.A.TION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago,  III. 

.Inn.  18-10— AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  meeting. 
New    York   City. 

.Inn.  27  —  NEW  YORK  SECTION. 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  So- 
cieties' Bldg..  New  York  City.  Secre- 
tary— G.  I.  Rhodes,  115  Broadway,  New 
York   City. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan. 
.Ann    Arbor,    Mich. 

Fell.  l.'5-17 — AMERICAN  INSTITUTE 
OF  EI.,ECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties* building.  New  York  Citv. 

Kel>.  21-23  —  MINNESOTA  FEDER.\- 
TION  OF  .\RCHITECTS  AND  THE 
MINNESOTA   .SOCIETY   OF   CIVIL   EN- 


GINEER.S.  First  annual  convention 
Curtis   Hotel.   Minneapolis. 

Apr.  27-.30 — BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28,  Cleveland, 
O. :  Apr.  29,  Massillon,  O. ;  Apr.  30, 
Youngstown,  O. 

May  15-19  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia,  Pa. 


PROVIDBIVCE     ENGI1VEF,RI1VG 
SOCIETY 

The  Providence,  R.  I.,  Engineering 
Society  at  its  meeting  on  November 
I5lh  was  addressed  by  Alfred  D.  Flinn, 
secretary  United  Engineering  Society, 
on  "The  Engineer's  Road  to  Peace : 
Co-operation.  Past,  Present  and  Fu- 
ture." 

NEW    YORK    ASSEMBLY,    A.    A.    E. 

At  its  meeting  on  November  I2th  in 
.Albany  the  New  York  Assembly,  A.  A. 
E.,  elected  the  following  officers:  presi- 
dent, Germain  P.  Graham ;  vice-presi- 
dent, G.  P.  Hevenor;  second  vice-presi- 
dent, W.  L.  Everett;  secretary-treas- 
urer,  T.   G.   Bronnan. 

IO^VA    SECriOX,    AMERIC-V^i    WAT^R 

WORKS  .\ssocIA■^'lO^ 

."Xt  its  annual  meeting  on  November 
I,  2  and  3  in  Omaha,  the  low'a  sec- 
tion, A.  W.  W.  A.,  elected  the  fol- 
lowing officers :  chairman,  J.  Chris  Jen- 
sen ;  vice-chairman,  Peter  Kern ;  di- 
rectors, Harvey  P.  Letton  and  C.  L. 
Ehrhart :  and  secretary-treasurer,  T.ick 
J.   Hinnian,   Jr. 

AMERICAN     SOCIETY     OF     MECHANI- 
CAL,   ENGINEERS 

The  Bridgeport  branch  of  the  A.  S. 
M.  E.  will  hold  a  meeting  on  Decem- 
ber 15th,  which  will  be  addressed  by 
Dr.  Magnus  W.  Alexander,  Chairman 
of  the  National  Industrial  Board  on 
"World     Wide    Industrial     Conditions." 

The  Meriden  branch  will  also  meet 
on  this  date  at  the  Home  Club.  The 
subject  of  this  meeting  is  "The  Trans- 
portation and  Storage  of  Coal."  Harry 
R.  Westcott,  of  Westcott  &  Mapes, 
Xew  Haven,  will  address  the  meeting 
on  "The  Development  of  the  Grand 
.A.venue  Station  of  the  United  Illumi- 
nating  Company   of    Mew    Haven." 

Also  on  this  same  date  is  scheduled 
the  meeting  of  the  Toledo  section. 
Features  of  this  meeting  will  be  an  il- 
lustrated address  on  "Gas  Manufac- 
ture, Distribution,  etc."  by  A.  Johnson, 
of  the  Atlas  Chemical  Co.,  Toledo,  an 
address  on  "Industrial  Fuel,  by  Henry 
O.  I.oebell,  Henry  L.  Doherty  Co.,  N. 
Y.  C,  and  the  showmg  of  a  motion 
picture  film  loaned  by  the  .American 
Gas  Association. 

The  Metropolitan  section  will  bold 
a  meeting  on  December  16th,  the  sub- 
ject of  which  is  "Pulverized  Fuel." 
In  the  afternoon  the  members  will  in- 
spect the  Babcock  &  Wilcox  Boiler  Co., 


Bayonue,  N.  J.,  followed  by  supper 
.mil  a  meeting  in  the  evening.  .S|)ceches 
will  be  delivered  on  "Pulverized  Fuel 
from  the  Operating  Standpoiul,"  by 
James  A.  Kinne}-,  Bethlehem  Steel  Co., 
William  T.  Fantneyer,  Puget  Sound 
Power  &  Light  Co.,  W.  H.  Maddocks, 
H.  L.  Kohlberg,  H.  R.  Barnhurs:, 
Fuller  Engineering  Co.,  Allentown,  Pa., 
and  H.  D.  Savage,  Combustion  Engin- 
eering Co.,  New  York  City. 

On  December  20th  the  Philadelphia 
section  will  hold  a  meeting  in  the  form 
of  a  symposium  on  "Material  Hand- 
ling." This  will  be  a  joint  meeting 
of  A.  S.  M.  E.,  Professional  Division 
on  Alaterials  Handling,  Philadelphia 
section  of  A.  S.  M.  E.,  Engineers' 
Club  of  Philadelphia,  Chamber  of  Com- 
merce, A.  I.  E.  E.  and  the  Association 
of    Iron    &    Steel    Electrical    Engineers. 


PERSONALS 

Barker,  L.  E.,  formerly  engineer  for 
the  Pima  County,  Ariz.,  Hi.ghway 
Commission,  has  been  appointed  engi- 
neer with  the  Yavapai  County  Highway 
Commission. 

AlcClelland,  George  A.,  has  been  ap- 
pointed engineer  of  Harrison  County, 
Texas. 

Surman,  H.  E.,  formerly  district  engi- 
neer with  the  highway  division  of  the 
Illinois  Dept.  of  Public  Works  and 
Bldgs.,  at  Dixon,  has  been  appointed 
engineer  in  charge  of  design  with  the 
department,  to  succeed  Frank  T.  Sheets. 

Bowcn,  Carl  T.,  has  been  appointed 
engineer  and  superintendent  of  roads  in 
Ottawa   County,    Mich. 

Elliott,  John  L.,  now  senior  assistant 
city  civil  engineer  of  Indianapolis,  Ind., 
has  been  appointed  city  civil  engineer 
by  Lew  Shank,  newly  elected  mayor. 

French,  John  V.,  has  been  elected 
mayor   of   Port   Huron,   Mich. 

Whit  ford,  Paul  M.,  has  been  ap- 
pointed superintendent  of  the  Watchung, 
N.  J.,  Water  Co.,  to  succeed  Harry 
R.  Cox,  resigned. 

Baker,  George  F.,  heretofore  city 
engineer  of  Dayton,  Ohio,  has  been 
appointed  service  director  of  that  city. 
The  position  of  city  engineer  is  to  be 
filled   by    Ivan    E.    Houck. 

DeSavigny,  H.  J.,  has  been  trans- 
ferred by  the  Saskatchewan  department 
of  highways  from  Weyburn  to  Swift 
Current. 

Struthers,  D.  L.,  has  been  appointed 
highway  engineer  for  Gaston  county, 
with  headquarters  at   Gastonia,   N.  C. 

Dallon,  E.  L.,  of  Dallas,  Tex.,  has 
been  appointed  supervising  engineer  for 
water  works  improvements  at  Ferris, 
Tex.,  and  for  street  improvements  at 
Mexia,  Tex. 

Coc,  Col.  C.  S.,  has  been  appointed 
city  manager  of  Miami,   Fla. 


December    3.    1921 
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New    Appl] 


Liances 

Dcscribins  New  Machincrj,  Apparatus,   Materials   and     Methods     and     Recent     Interesting     Installations 


KOKUSrtIV     UOAI)    fJHADEKS     A\U 
TKArTDHS 

The  road  graders  manufactured  by 
the  Wehr  Company  for  operation  by 
the  Fordson  Tractors  are  a  combination 
grader  and  cleaner,  designed  to  take 
the  place  of  heavy,  costly  road  equip- 
ment and  can  be  operated  under  the 
most  severe  conditions,  taking  the  place 
of  the  pony  grader  and  enabling  the 
road  patrol  to  cover  20  miles  per  day 
instead  of  8  miles  per  day. 

The  arrangement  by  vt'hich  the  op- 
erator is  able  to  use  the  whole  weight 
of  the  tractor  provides  a  downthrust 
that  is  much  more  efficient  than  any 
scraper  or  road  drag  which  merely  rests 
on  the  surface  of  the  road. 

The  cutting  edge  is  below  the  power 
unit  and  ahead  of  the  drive  wheel. 
The  distributing  bar  delivers  the  excess 
dirt  and  a  4-inch  shoe  allows  the  grade 
blade  to  deposit  cuttings  in  low  places. 
The  3-point  toggle  suspension  gives  ab- 
>oluteIy  independent  movement  for 
short  turns,  and  backing  is  easy.  The 
oscillating   bar   overcomes    any    uneven- 


ness,  and  the  5-inch  road  clearance  per- 
mits for  passing  over  railroad  tracks. 
The  grader  is  quickly  attached  and  de- 
tached to  the  tractor  by  a  simple  con- 
nection   having    only   three   bolts. 

The  manufacturers  have  just  com- 
pleted tests  on  a  2-ton  trailer  that  car- 
ries one-third  of  the  load  on  the  rear 
of  the  tractor  wheels  and  greatly  aids 
tlie  tractor  and  improves  the  traction. 
With  this  trailer  the  Fordson  tractor 
will  handle  2  tons  under  practically  any 
condition  and  on  20  percent  grades  will 
pull  the  loads  at  second  speed. 


TWO    TON    TRAILKR 


KI.OIIY    lt.4.IVI)    PI{lfTIO.\    HOISTS 

The  Improved  Type  Band  Friction 
made  by  the  S.  Flory  Manufacturing 
Company,  has  been  developed  after 
many  years  experience  with  frictions 
and  hoisting  difficulties  and  transmits 
its  power  directly  from  the  rim  of  the 
gear  to  the  flanges  on  the  drum,  elimi- 
nating all  torsional  stress  on  the  drum 
shaft.  It  remains  locked  when  friction 
is  in  or  out  of  contact,  thus  causing 
no  end  thrust  in  bearings  or  operating 
mechanism. 

It  consists  of  a  simple  system  of 
levers  actuating  the  rocker  shaft  to 
which  the  bands  are  fastened.  The 
fulcrum  of  the  bell  crank  rocker  arm 
is  placed  on  the  spoke  below  the  rim 
of  the  wheel  to  shorten  the  travel  of 
the  sleeve  of  the  drum  shaft.  This 
construction  reduces  the  distance  be- 
tween the  gear  and  bearing  to  a  mini- 


FLORV    B.WD   FRICTION'    HOIST 

mum.  The  band  is  made  in  two  pieces, 
each  supported  at  one  end  by  heavy 
pins,  and  the  other  ends  are  fastened 
to  the  rocker  shaft.  In  case  of  accident 
to  either  half  band  the  hoist  can  be 
operated  uiih  half  the  load  at  normal 
speed. 

The  operation  consists  in  moving  the 
sleeve  along  the  drum  shaft  by  either 
hand  or  mechanical  power.  To  this 
sleeve  is  attached  a  connecting  toggle 
link  which  actuates  the  rocker  arm 
shaft,  thereby  tightening  the  bands. 
If  hand  operation  is  desired  a  lever  is 
provided  in  the  battery;  if  mechanically 
operated,  air  or  steam  cylinder  is  fur- 
nished and  a  valve  controlling  this  is 
located  at  the  battery  of  levers. 

The  single  friction  drum  electric 
hoist,  suitable  for  incline  plane  work, 
is  equipped  with  the  improved  type 
liand  friction  and  one  differential  band 
brake  with  non-burnable  lining.  All 
gears  have  machine  cut  teeth.  The 
drum  is  cast  iron  and  bronze  bushed 
where  it  runs  loose  on  the  shaft.  The 
drum   barrel   is   accurately   balanced. 

The  housings  are  low  and  provided 
with  long  bearings  lined  with  a  high 
grade  babbit  and  making  a  rigid  con- 
struction. Operating  levers  are  equipped 
with  brass  thumb  latches  working  in 
notched  quadrants  and  mounted  in  a 
battery.  The  chain  driven  dial  indi- 
cator is    furnished   only   on    request. 

This  hoist  has  the  wide  range  of 
from  2,500  pounds  to  18,000  pounds 
rope  pull  at  a  speed  varying  from  100 
feet   to  800   feet  per  minute. 


IO.VI1!IXATIO.\     TK.\CrOR,     GRADER     AND     CLtANER, 
THKEE  POINT  TOGGLE  SUSPENSION 


WITH 


Eco\oMiCAi.  Ml;t■lvI^<; 

TliL  thirteen  Meyers  Whalcy  Shovel- 
ing Machines  now  installed  on  the  main 
tunnel  of  the  Hetch  Hetchy  Aqueduct 
for  the  San  Francisco  water  supply  are 
credited  In  the  report  of  city  engineer 
M.  M.  Shaughnessy,  with  unquestionably 
accounting  for  "the  maximum  progress 
with  minimum  cost  for  the  work;  the 
average  cost  of  2,915  feet  of  rock  tun- 
neling, exclusive  of  overhead  -and  plant 
charge  being  $27.46  per  lineal  foot,  for 
labor  and  material." 
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This  tunnel,  11^4  feet  in  diameter  and 
19  miles  long,  is  blasted  in  sections  9  to 
13  feet  long,  for  which  the  drilling  and 
shooting  is  done  in  14  to  16  hours,  si- 
multaneously with  the  mucking.  When 
executed  by  hand  the  mucking  costs 
$109.50  and'  takes  19  to  21  hours;  by 
machine  it  costs  $33-00  and  takes  3  to  5 
hours,  making  a  net  saving  per  shoot 
of  $76.50  and   16  hours  time. 


O.    K.    HOISTING    MACHINERY 

Catalog  19  of  the  O.  K.  Clutch  & 
Machinery  Co..  illustrates  light  and 
heavy  duty  single  and  double  drum, 
light  and  heavy  duty,  geared  hoists 
equipped  with  vertical  gasoline  engines 
cir  with  horizontal  kerosene  engines, 
made  in  sizes  of  3,  4%,  6,  8,  10  and  15 
h.p.,  also  reversible  hoists  with  belt  or 
engine  drive  and  single  or  double  drum 
hoists   with   electric   motors. 


DOUBLE     DRUM     HOIST     WITH     BOOM 
SWINGER  AND   VERTICAL  ENGINES 


It  is  claimed  that  the  O.  K.  Hoists 
arc  built  for  constant  duty,  regardless 
cif  weather  conditions  and  are  self-con- 
tained, sturdv,  simple,  positive  and  re- 
liable. Thev  can  be  stopped  or  started 
quickly  and  easily  and  have  cone  asbes- 
tos lined  friction  drums  requiring  no 
adjustment,  self  oiling,  phosphor  bronze 
l-usbinijs  and  quick  acting  spring  re- 
lease, a.sbestos  lined   foot  brakes. 

All  the  hoists  are  equipped  with  end 
thrust  ball  beariuL'S  which  reduce  to  a 
minimum,  both  friction  and  the  power 
required  for  hoisting ;  something  which 
it  is  dauned  is  not  accomplished  in  any 
other  type  of  hoists  and  which  gives 
excellent  results. 

The  gasoline  engines  are  hopper  cool- 
ed frost  proof  with  enclosed  crank 
case,  the  lower  portion  of  which  serves 
as  a  gasoline  reservoir  suiiplyins  the  car- 
linretor  and  containing  enough  fuel  for 
10   liours'   operation. 

The  heavy  duty  double  drum  geared 
hoists  with  vertical  gasoline  engine  and 
e'luipped  with  double  drum  boom 
swinger  used  for  derrick  service,  are 
made  reversible  or  non-reversible  and 
will  lift  from  1,.500  to  2.800  pounds  on 
a  sin'!le  line  at  a  speed  of  l.")0  feet  per 
minute. 


ST.    MARYS    OIL    ENGINES 

Super-Diesel  4-cycle  oil  engines, 
nianufacturcd  by  the  St.  Marys  Oil  En- 
gine   Co.,   are    operated   on   heavy   oil, 
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which  gives  an  important  economy  over 
the  fuel  cost  required  for  the  same  ser- 
vice for  gasoline  engines,  and  a  still 
greater  saving  over  steam  engines.  The 
engines  are  made  in  several  types  of  20 
to  60  h.  p.,  weighing  from  8,800  to  22,- 
370  pounds  and  occupying  floor  spaces 
of  from  about  9x14  to  10x11  feet. 
Small  engines  of  4%  to  9  h.p.  are  also 
built  of  this  type  for  field  power  pump- 
ing units  when  combined  with  a  water 
plunger.  An  engine  of  the  4  V4  h.  p. 
size,  when  operated  on  crude  oil  at  five 
cents  per  gallon  is  said  to  make  an  an- 
nual saving  of  $.")12  over  the  cost  of  the 
same  size  gasoline  engine  operated  on 
gasoline  at  twenty-five  cents  per  gal- 
lon. 

The  large  engines  are  made  with  one- 
piece  cast  bed  of  the  deep  box  center 
crank  type  with  large  foundation  areas 
and  main  bearings  cast  integral  at  an 
angle  of  45  degrees,  thus  relieving  caps 
and  studs  of  all  strain.  All  parts  of  the 
horizontal  engine  are  accessible  from 
the  engine  room  floor,  very  much  pro- 
moting the  ease  of  inspection  and  ad- 
justment. The  standard  equipment  fur- 
nished includes  air  compressor,  air  re- 
ceiver, water  circulating  pump,  me- 
chanical grease  cups,  fuel  tankb  and 
other  items. 

This  engine  is  radical  in  its  simplicity. 
It  uses  neither  an  ignition  system,  car- 
l)uretor,  fuel  pump  or  torch.  Magneto, 
batteries,  coils,  spark  plugs,  wire,  the 
dangerous  blo^-  torch  for  heating  hot 
liulbs.  plates  and  tubes  are  all  done 
away  with.  Through  the  absence  of 
these  devices  ninety-nine  per  cent  of  all 
engine  trouble  is  claimed  to  be  elimin- 
ated. No  accessory  equipment  whatever 
is  required,  simply  turn  on  the  oil,  turn 
the  engine  over,  and  it  starts  at  once,  re- 
gardless of  weather  conditions.  The  St. 
Marj's  '■Super-Dicser'  oil  engme  is  pri- 
marily designed  to  operate  on  kerosene, 
solar  oil,  fuel  oil  or  any  cheap  distil- 
late liquid  enough  to  flow  freely 
through  the  fuel  pipes.  The  intake  ex- 
haust, and  fuel  admission  valves  are 
operated   mechanically. 

This  engine  runs  practically  at  coii- 
stant  speed.  It  operates  just  as  well 
under  variable  or  steady  loads.  Speed 
control  is  maintained  under  varying 
loads  bv  means  of  a  throttling  gover- 
nor The  governor  is  connected  with  the 
fuei  admission  valve  and  automatically 
varies  the  amount  of  fuel  m  accordance 
with  the  load,  thus  maintaining  a  con- 
stant engine  speed. 

The  first  stroke  is  called  the  intake 
stroke  Fuel  admission  valve  opens  and 
oil  under  gravitv.  together  with  a  slight 
amount  of  air.  is  admitted  during  this 
stroke  into  the  fuel  cup.  This  cup  is  a 
compartment  on  the  inner  end  of  the 
fuel  valve  assemblage  and  projects  into 
the  combustion  chamber. 

The  next  stroke  is  the  compression 
stroke.  When  the  compression  becomes 
-;ufficicnt.  ignition  takes  place  in  the  fuel 
cup  The  fuel  cup  is  in  direct  communi- 
cation with  the  combustion  chamber 
proper.  Air  in  the  cylinder  is  forced 
into  the  fuel  cup.  The  oil  is  changed  to 
-as  A  great  amount  of  heat  is  gener- 
ated. The  air  and  oil  gas  expand  and 
force  the  piston  back. 

Next  in  order  is  the  power  or  expan- 
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sion  stroke.  Power  is  transmitted  from 
the  piston  through  the  connecting  rod  to 
the  flywheels. 

Finally  there  is  the  exhaust  stroke. 
At  liie  start  of  the  cxhiust  stroke  the 
exhaust  valve  opens  and  the  burned 
gases  are  forced  out. 


INDUSTRIAL  NOTES 

The  H.  W.  Clark  Company  an- 
nounces an  increase  in  its  capital  stock 
from  $75,000.00  10  $JOO,ooo.oo  ($150,- 
000  common  and  $50,00  seven  percent 
preferred   cumulative). 

A  one  hundred  per  cent  slock  divi- 
dend was  declared  out  of  the  earnings 
of  the  Company,  and  some  of  it's  com- 
mon stock  as  well  as  some  of  the  seven 
per  cent  cumulative  stock  is  offered  for 
sale.  

EKFICIENCY    OF    DEMOU>T.\Bl.E 
TRUCK    BODIES 

E.  C.  Jarden,  president  of  the  Jarden 
Krick    Co.,   Philadelphia,   writes: 

"'V\'e  have  been  using  the  Fontaine 
Demountable  Truck  Bodies  mounted  on 
Packard  Chassis  for  a  period  of  about 
seven  months.  \\'e  have  found  them 
economical  in  the  delivery  of  face  and 
common  building  bricks  for  close  local 
l)usiness   in  various  ways. 

The  old  method  of  handling  face  brick 
was  tor  the  truck  to  stand  while  being 
loaded,  which  required  from  30  to  4° 
minutes  and  then  to  stand  at  the  opera- 
tion the  same  length  of  time  whiU  un- 
loading, while  with  the  demountable 
truck  the  body  is  loaded  while  the  truck 
is  on  the  street  so  that  the  chauffeur 
backs  up  and  picks  up  the  load  requir- 
ing about  3  to  5  minutes  and  is  on  his 
way.  On  arriving  at  the  job  it  re- 
quires about  the  same  length  of  time 
to  deposit  the  load  piled  up  in  an  or- 
derly manner  without  handling  or  break- 
ing a  brick. 

The  saving  to  us  is  accomplished  in 
keeping  the  truck  continually  on  the 
street  and  hauling  twice  as  many  face 
brick  as  the  ordinary  truck  of  same 
capacity  the  same  distance.  In  addition 
the  loaders  are  working  constantly  and 
not  standing  around  between  loads  wait- 
ing for  trucks  to  come  in  as  hereto- 
fore. 

In  handling  common  brick  or  material 
that  can  be  dumped,  the  saving  in  time 
is  not  as  great  although  two  or  three 
additional  loads  can  be  hauled  by  say- 
ing in  time  of  loading  only.  In  addi- 
tion there  is  no  breakage  and  a  saving 
in  space  where  room  is  an  object.*  *  * 
Our  bodies  are  made  to  hold  1,500 
brick  which  is  the  most  practical  load 
for  the  equipment— and  we  find  an  ad- 
vantage on  short  hauls  as  we  effect  a 
greater  saving  on  them.  The  average 
saving  over  monthly  periods  is  from 
50c.  to  75c.  per   m.  brick. 
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Constructing  the  Duncannon  Highway 


Eig-ht  miles  of  Pennsylvania  State  Route  No.  195,  built  in  1920-21  on  old 
location,  including  widened  rock  cut  in  hillside.  Excavation  with  blasting, 
steam  shovel  and  machine  graders.  Pneumatic  drills  sometimes  operated 
from  tall  ladders.  Valley  side  of  road  extended  by  fill  hauled  in  trucks 
from  steam  shovel  in  borrow  pit.  Imported  aggi'egate  unloaded  fixsm 
railroad  cars  to  storage  piles  over  loading  tunnel  beyond  end  of  route 
and  delivered  by  relay  trains  on  8-mile  industrial  track. 


Section  i,  of  Route  195,  of  the  Pennsylvania  State 
Highway  system,  is  a  portion  of  the  Duncannon  High- 
way, 7.93  miles  long,  from  Clarks'  Ferry  bridge  on 
the  Susquehanna  river  18  miles  northwest  of  Harris- 
burg,  in  Perr)^  county,  to  Girtys  Notch.  It  is  lo- 
cated part  of  the  way  on  a  narrow  shelf,  excavated 
on  the  side  of  Blue  mountain,  close  to  the  bank  of 
an  old  and  now  disused  feeder  canal.  It  passes 
through  a  picturesquue  and  sparsely  settled  country 
where  there  is  little  local  traffic  at  present,  but  where 
there  will  be  a  large  amount  of  automobile  traffic 
and  trucking  over  the  trunk  line  of  which  this  route 
forms  a  portion. 

The  road  is  being  built  under  a  $480,000  contract 
awarded  in  1920  by  the  State  Highway  Department, 
Lewis  S.  .Sadler,  commissioner,  to  McArthur  Bros., 
of  New  York.  Thomas  Dixon  is  superintendent  for 
the  contractor  and  George  P.  Searight  is  district  en- 
gineer for  the  state. 

The  alignment  is  nearly  all  an  old  location  modified 
.  by  widening  the  roadbed  and  improving  grades  and 
curves.  On  this  is  laid  a  new  reinforced  concrete 
pavement  18  feet  wide,  6  inches  thick  at  the  edges 
and  8  inches  thick  in  the  center.  The  i  .2 13  con- 
crete is  made  with  stxjne  5/8  inch  to  2j4  inches  in 
diameter,  reinforced  with  a  single  thickness  of  gal- 
vanized steel  mesh  weighing  25  pounds  per  100 
square  feet.  The  maximum  grades  are  5  per  cent  and 
the  sharpest  curves  have  a  radius  of  360  feet  and  are 
budt  witliout  banking  except  two  curves  which  have 
a  radius  of  140  feet  and  which  are  widened  and 
banked. 


There  are  nine  concrete  bridges  with  spans  of  4 
to  12  feet,  including  one  4-foot  and  one  6-foot  arch, 
the  others  being  flat  slab  or  girder  construction.  The 
numerous  culverts  are  of  hub  and  spigot  reinforced 
concrete  pipe  from  12  to  30  inches  in  diameter,  which 
are  cast  at  the  manufacturer's  \ard,  delivered  by  rail 
and  set  in  concrete  walls  at  both  ends.  The  principal 
quantities  include  19,000  yards  of  unclassified  exca- 
vation, 24,000  yards  of  fill  and  embankment,  and 
84,000  square  yards  of  concrete  pavement,  besides 
the  bridges,  culverts  and  rails  and  other  items.  The 
unit  price  for  the  pavement  was  $4.00  per  square 
yard  and  the  total  amount  of  the  contract  computed 
on  the  estimated  unit  quantities  is  $481,784.55. 

EXCAVATION     AND    GRADING 

During  construction  all  traffic  was  detoured  and 
all  operations  were  carried  on  progressively  from 
the  south  to  the  north  end  of  the  route  and  were 
served  by  a  24-inch  Koppel  industrial  track  about  8 
miles  long  laid  from  the  storage  yards  on  the  op- 
posite side  of  the  Juniata  river  to  Clarks  Ferry 
bridge  as  fast  as  subgrade  was  advanced. 

For  about  2^2  miles  the  road  is  located  on  a  ter- 
race in  the  steep,  rocky  banks  of  the  Blue  mountain 
along  the  side  of  the  narrow  wooded  valley  and 
close  to  a  narrow  canal  with  water  level  from  10 
to  30  feet  below  the  road  level. 

The  industrial  track  was  laid  on  the  5-foot  shoulder 
of  the  up-hill  side  of  the  roadway,  and  the  downhill 
side  of  the  roadway  was  widened  in  places  by  rock 
fills,  provided  by  adjacent  cuttings  and  in  other  places 
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by  earth  fills,  excavated  by  an  Osgood 
steam  shovel  with  a  %-yard  bucket  de- 
livering directly  to  motor  trucks. 

The  rock  formation  was  chiefly  shale 
and  limestone  in  very  irregular  stratifica- 
tions and  the  face  of  the  cut  varied  from 
nearly   vertical  to   a   slope  of   i   on   lo. 
Most  of  tliese  excavations  consisted  of 
trimming  the  steep  slope  to  an  average 
deptli  of  about  2  feet  to  remove  all  pro- 
jecting and  loose  or  decayed  rock  and 
give  abundant  clearance  for  the  shoulder 
and   for   the    industrial   trains    operated 
there.     The  height  of  the  cut  varied  up 
to  30  feet.     Tlie  rock  was  shattered  by 
blasting  with  60  percent  dynamite  cart- 
ridges, exploded  by  electric  batteries  in 
holes  from  2  to  5  feet  deep,  drilled  with 
jackhammers  often   operated  by  men   equipped   with 
safety  lines  or  working  from  the  tops  of  ladders.    The 
light   charges  only   loosened  the   rock  or   tumbled   it 
down  to  the  bottom  of  the  slope,  where  it  was  often 
wheeled  across  the  road  and  dumped  on  the  downhill 
face  of  the  embankment  to  widen  the  roadway,  or  was 
loaded  into  horsedrawn  carts  and  hauled  a  short  dis- 
tance to  spoil  banks  or  fills. 

In  two  places  the  rock  cut  was  eliminated  by  an 
offset  of  the  alignment  introduced  to  preserve  the 
existing  contours  of  the  mountain  side,  which  bore 
fancied  resemblances  to  the  profiles  of  the  former 
German  Kaiser  Wilhelm  and  of  the  earHer  local  ma- 
rauder Girty,  from  which  the  two  localities  were 
named  respectively  Dutchman's  Face  and  Girty's 
Notch,  and  had  become  historical  landmarks  that 
were  preserved  by  carrying  the  road  out  around  them 
at  the  expense  of  an  encoachment  of  about  3  feet  into 
the  canal. 

The  maximum  fill  of  6  feet  was  made  with  spoil 
excavated  in  the  borrow  pit.  Most  of  the  grading 
was  accomplished  with  a  Western  grader,  having  a 
6-foot  blade.  The  light  excavation  was  done  by 
hand,  and  by  scrapers  with  a  gang  of  9  men  besides 
the  operator  of  two  Buffalo-Pitt  steam  rollers  and 
a  Western  Grader  Company's  scarifier,  that  broke 
up   the   old    road   surface.     The   bridge    and   culvert 


AGGREGATE,  CEMENT.  AND  REINFORCEMENT  STORAGE 
IN   CONTRACTOR'S    YARD 

gangs  followed  the  excavating  and  grading  gangs 
and  were  equipped  with  a  i-bag  portable  Rex  paving 
machine  for  mixing  the  small  quantities  of  concrete 
required  for  the  culvert  end  walls.  The  concrete 
for  the  bridges  was  mixed  in  a  2-bag  Koppel  machine. 

UNLOADING    AND    STORING 

The  construction  materials  included  about  32,000 
barrels  of  cement  from  the  Pennsylvania  Portland 
Cement  Co.,  in  Nazareth;  20,000  tons  of  stone  from 
J.  E.  Baker,  New  Holland,  Pa. ;  9,700  yards  of  sand 
from  the  Defrain  Sand  Co.,  Philadelphia,  and  the 
steel  reinforcement  fabric,  all  delivered  on  the  Penn- 
sylvania Railroad  to  the  contractor's  siding  about 
500  feet  long  and  1,000  feet  beyond  the  south  end 
of  the  route. 

The  cars  were  unloaded  by  a  clamshell  bucket 
operated  by  a  guy  derrick  tliat  deposited  the  sand 
and  stone  in  storage  piles  over  an  8-  x  8-foot  timber 
tunnel  160  feet  long,  built  with  bents  of  7-  x  9-inch 
timber  4  feet  apart  on  centers  and  having  in  the  flat 
roof  four  horizontal  sliding  gates  for  delivering  stone, 
and  four  for  delivering  sand  to  Koppel  steel  batch 
boxes  on  flat  cars  on  the  industrial  track  that  passed 
through  the  tunnel,  alongside  a  cement  storage  house 
that  had  a  capacity  of  15,000  bags  (5  cars),  crossed 
the  Juniata  river  on  a  single-track  bridge  750  feet 
long  and  thence  continued  along  the  shoulder  of  the 
hiijhwav  to  the  farther  end  of  the  contract  section. 
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BUILDING  UP  OUTER  SLul'l:;    WITH    UuCK    ULA-STED 
PROM  FACE  OF  SIDE  HILL  CUT 


The  rolls  of  reinforcement  fabric 
were  stored  adjacent  to  the  cement 
house  and  nearby  were  piled  lo-foot  sec- 
tions of  industrial  track  that  were  trans- 
ported to  the  advancing  end  of  the  fin- 
ished subgrade  on  the  flat  cars  used  for 
handling  the  batch  boxes.  The  piles  of 
track  10  ieet  high  were  secured  to  the 
cars  by  a  vertical  bolt  at  the  center, 
making  the  topheavy  mass  so  secure, 
that  it  was  transported  safely  by  the 
small  cars  over  the  rough  road  bed.  Or- 
dinarily about  three  30-ton  cars  of  brok- 
en stone,  two  of  sand  and  one  of  ce- 
ment were  delivered  daily  and  the  sand 
and  stone  discharged  from  bottom-dump 
cars  to  track  pits  from  which  the  aggre- 
gate was  transferred  to  the  storage  over 
the  tunnel  roof  as  before  described  by 
the  clam  shell  and  derrick  system. 
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Ordinarily  the  bags  of  cement  were  unloaded  di- 
rectly from  the  car  door  to  the  batch  boxes  on  the 
industrial  cars  alongside,  any  excess  being  placed 
in  the  store  house  for  reserve.  The  capacity  of  the 
siding  was  six  cars  of  aggregate  and  three  cars  of 
cement,  but  as  a  safety  precaution,  additional  cars 
were  generally  held  in  the  railroad  company's  storage 
yard,  thus  incurring  some  demurrage  charges  that 
would  have  been  avoided  if  it  had  been  practicable 
to  establish  a  longer  siding  for  the  contractor.  Gen- 
erally about  i,ooo  tons  of  broken  stone  and  500 
tons  of  sand  were  maintained  in  storage  over  the  tun- 
nel  roof. 

In  the  storage  yard  there  were  ordinarily  employed 
three  men  unloading  the  railroad  cars,  one  man 
loading  cement,  one  loading  sand  and  one  loading 
stone  into  the  batch  boxes,  one  man  directing  cars 
in  tunnel,  two  men  carrying  cement  bags,  one  der- 
rick man,  one  oiler,  and  one  foreman.  The  cement 
bags  were  shaken  and  baled  during  intervals  between 
material  trains,  which  were  run  on  a  headway  of 
about  25  minutes. 

HAULING    MATERIALS 

Two  batch  boxes  were  loaded  on  each  flat  car  and 
eight  cars  were  run  to  a  train.  The  trains  were 
hauled  by  four  Whitcomb  and  two  Plymouth  loco- 
motives, all  of  them  driven  by  gasoline.  Two  of 
the  locomotives  were  usually  held  in  reserve  and  four 
were  in  constant  operation  hauling  trains  that  made 
the  round  trips  in  about  lyi  hours.  The  haul  was 
divided  into  four  divisions  of  different  lengths  ac- 
cording to  the  grade,  and  it  was  found  that  better 
results  were  obtained  by  changing  locomotives  at 
each  division.  The  first  division,  including  the  long 
bridge,  had  the  steepest  grade  and  it  was  the  shortest 


because  the  locomotive  could  only  haul  four-car 
trains,  and  therefore  were  required  to  make  twice  as 
many  trips  as  on  the  other  divisions  where  the  trains 
were  made  up  of  8  cars  fori 6  batches  of  aggregate. 
The  running  time  of  loaded  train  hauled  over  all  four 
divisions  was  about  40  minutes,  the  return  time  was 
about  the  same,  and  a  few  additional  minutes  were 
required  for  loading  and  shifting  in  the  storage 
yards. 

The  full  cars  were  run  opposite  the  mixer  on  the 
main  line  of  the  industrial  track  which  extended  sev- 
eral hundred  feet  beyond  the  mixer  in  the  end  of 
the  subgrade.  As  fast  as  the  cars  were  unloaded 
by  the  mixer  derrick,  the  empties  were  pulled  back  a 
short  distance  toward  the  storage  yard  and  switched 
to  a  siding,  where  they  were  made  up  into  a  train 
and  returned  to  the  storage  yards  as  soon  as  a  new 
train  pulled  in  and  occupied  the  space  adjacent  to 
the  mixer. 

(To  be  continued) 


TRIMMING   PACE    OF   DEEP   SIDE    HILL,   CUT 


Minor  Repairs  to  Sheet  Asphalt 

An  appliance  adapted  especially  to  making  minor 
repairs  to  sheet  asphalt  pavements  in  cities  too  small 
to  support  a  permanent  asphalt  plant  is  something 
greatly  to  be  desired,  in  the  opinion  of  August  E. 
Christhilf,  highways  engineer  of  Baltimore,  expressed 
in  a  paper  before  the  A.S.M.I.  He  thinks  that  the 
burners  or  heaters  of  the  Luten  type  are  not  adapt- 
able to  this  work,  while  the  usual  method  of  cutting 
out,  concreting  and  hauling  hot  stuff  for  a  number 
of  miles,  during  which  it  cools  in  the  wagon  or  truck, 
is  not  efficient.  Cuts  made  in  sheet  asphalt  are  gen- 
erally so  small  in  area  and  so  widely  distributed  as  to 
make  the  cost  high  and  the  work  unattractive  to  a 
contractor.  Contractors  will  not  generally  start  a 
plant  in  operation  until  enough  yardage  of  patches 
has  accumulated  to  make  it  worth  while. 

The  author  suggests  as  desirable  a  small  outfit  on 
wheels  containing  a  burner  to  supply  the  necessary 
heat,  with  compartments  to  heat  and  keep  warm  the 
necessary  paving  mixtures.  He  did  not  think  it 
practicable  to  actually  perform  the  mixing  on  the 
street,  but  if  mixed  at  a  larger  plant  and  delivered  to 
the  street  outfit  it  could  be  kept  hot  until  all  of  it  had 
been  used.  Or  a  mixure  could  be  made  and  stored 
in  loose  piles,  and  when  needed  the  loose  mixture 
could  be  heated  in  the  outfit  and  used  for  emergency 
repairs.  Such  an  outfit  could  contain  compartments 
for  hot  asphalt  cement,  top  mixture,  heating  irons, 
and  a  bin  for  portland  cement. 

He  did  not  think  it  practicable  to  heat  the  several 
materials  separately  and  mix  them  on  the  job,  as  the 
making  of  such  a  mixture  is  an  exact  operation  and 
should  be  done  by  men  trained  in  that  particular  work. 
If  done  on  the  street  by  repair  men  it  is  more  than 
probable  that  the  result  would  be  unstable  mixtures 
that  would  soon  shove  and  leave  the  pavement  in  as 
bad  condition  as  before  the  patch  was  made. 

With  a  load  of  topping  in  such  a  heater,  the  patch 
gang  could  work  full  time,  moving  from  cut  to  cut. 
There  would  be  no  necessity  for  using  binder  in  these 
patches,  as  the  pavements  patched  are  usually  worn 
so  thin  that,  if  binders  were  used,  the  wearing  sur- 
face would  be  too  thin;  moreover  it  is  much  more 
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difficult  to  get  a  good  joint  when  using  binder  than 
with  topping  alone. 

"Such  an  outfit  would  be  particularly  useful  in 
small  towns  where  they  have  an  area  of  asphalt  laid 
by  contract  and  where  there  is  not  enough  business  to 
support  an  asphalt  plant.  I  have  seen  many  instances 
of  this  kind  where  the  sheet  asphalt  pavements  are 
going  to  pieces  for  want  of  attention  and  the  towns 
are  not  able  to  get  a  contractor  to  bring  in  a  plant 
for  the  small  area  involved.  In  such  cases  patches 
are  usually  made  widi  stone  and  jwured  with  bitu- 
men, or  are  filled  with  cold  patch  mixture,  both  meth- 
ods being  inefficient  and  tending  to  ruin  what  might 
be  a  good  pavement." 

The  author  was  in  doubt  whether  this  outfit  should 
be  self-propelling  but  inclined  to  the  belief  that  it 
should  be  arranged  to  be  attadied  behind  a  truck 
and  hauled  by  it  from  one  location  to  another  or  else 
by  a  team;  the  truck,  if  used,  serving  the  heater  with 
hot  material.  He  suggested  a  capacity  of  not  more 
than  one  ton  of  hot  mixture.  The  chief  object  in 
view  is  to  allow  cuts  to  be  closed  up  promptly  and 
patches  made  as  soon  as  needed,  since  the  conveni- 
ence of  the  public  is  of  the  first  importance  in  the 
citv  work. 


Highway  Construction  in  the  United  States 

The  enormous  importance  of  liighwa}'  construction 
is  forcibly  illustrated  by  the  statements  recently  made 
by  the  American  Road  Builders'  Association  concern- 
ing the  number  of  contractors  and  others  directly  in- 
terested in  such  work,  the  present  and  future  expen- 
ditures on  new  roads  and  the  cost  of  material  and 
equipment  involved. 

There  are  now  identified  with  the  road  industry 
80,000  public  officials,  7,000  road  contractors,  2,000 
bridge  contractors,  1,196  manufacturers  and  dealers 
in  road  building  machinery  and  materials,  7,338  firms 
manufacturing  highway  transportation  equipment, 
25,000  civil,  highway  and  chemical  engineers  and  842 
national,  state  and  local  highway  associations  and 
engineers'  and  contractors'  organizations. 

There  are  206  firms  manufacturing  Portland  ce- 
ment for  road  building,  with  an  annual  output  of 
125,000,000  barrels  valued  at  $375,000,000;  127  firms 
manufacturing  brick  valued  annually  at  $7,145,000; 
46  wooden  paving  block  manufacturers  with  output 
of  59,000,000  blocks  valued  at  $4,000,800;  23  manu- 
facturers of  granite  paving  blocks  with  output  of  26,- 
000,000  blocks  valued  at  $1,547,000;  380  dealers  in 
crushed  stone  with  an  output  of  9,700,000  tons  for 
road  purposes  valued  at  $9,500,000;  42  asphalt  man- 
ufacturers with  production  of  1,000,487  tons  valued 
at  $44,610,000,  and  345  firms  producing  23,000,000 
tons  of  sand  and  gravel  of  a  total  value  of  $13,000,- 
000.  The  combined  capital  investments  of  these  1,069 
nrms  is  $558,060,000. 

In  addition  to  these  there  are  7,338  firms  manufac- 
lurmg  trucks,  tractors,  automobiles  and  other  vehicles 
oependent  upon  good  roads  and  having  a  total  cap- 
ital invested  amounting  to  $6,000,000,  an  amount  ex- 
ceeding one-third  the  capital  of  the  countiy's  rail- 
roads. 

In  1919  approximately  $400,000,000  was  spent  on 
road  construction  in  this  country ;  in  1920  about 
$600,000,000,  and  it  is  estimated  that  for  1921  ap- 
proximately $800,000,000  will  have  been  spent.     For 


next  year  nearly  $1,500,000,000  are  available  for  road 
construction  and  it  is  expected  that  actual  cash  ex- 
penditures will  pass  the  billion  dollar  mark.  More 
money  is  now  being  spent  on  road  construction  than 
on  all  other  public  works  combined. 


Rapid  Highway  Bridge 
Work 

By  H.  D.  WILLIAR,  JR.* 

Maryland  has  1,700  miles  of  improved  State  high- 
ways on  which  there  are  a  number  of  one  way  bridges. 
Most  of  them  are  Pony  Truss,  from  12  to  14  feet 
wide,  with  25  to  i2S-foot  spans.  All  of  these  bridges 
were  constructed  some  years  ago  when  traffic  was 
light  and  slow-moving,  and  at  that  time  were  entirely 
adequate. 

The  State  Roads  Commission,  since  its  inception  in 
1908,  has  replaced  these  bridges  with  modern  two- 
way  concrete  structures  as  rapidly  as  circumstances 
demanded  and  as  finances  permitted,  until  at  present 
there  are  but  48  narrow  bridges  on  the  State  System. 

Notwithstanding  the  fact  that  all  of  these  danger 
points  are  posted  "One  Way  Bridge,"  with  large 
signs  250  feet  away  from  each  end  of  the  bridge,  they 
are  frequently  the  scenes  of  accidents.  Fast-moving 
traffic,  willing  to  take  a  chance,  often  gets  jammed 
on  these  bridges,  resulting  not  only  in  serious  injury 
to  life  and  cars  but  in  some  cases  completely  wreck- 
ing the  bridge.  In  instances  where  the  bridge  is  dam- 
aged, immediate  and  quick  action  is  necessarj'  on  the 
part  of  the  State  Roads  Commission  to  make  repairs 
with  the  least  interruption  or  inconvenience  to  the 
travelling  public.  It  may  be  that  minor  repairs  are  all 
that  is  necessary-;  in  other  cases,  abutments  have  to 
be  underpinned,  or  timber  bents  constructed  at  weak- 
ened panel  points,  while  in__one  instance  an  entire  new 
bridge  had  to  be  built.  It  was  in  building  this  bridge 
that  Maryland  set  a  record  for  rapid  highway  work. 

On  the  Washington-Baltimore  Boulevard,  at  Sav- 
age, Maryland,  there  was  a  pin  connected  steel  bridge 
loi  feet  long  over  the  Little  Patuxent  River.  This 
bridge  had  a  height  of  18  feet  and  a  driveway  of  13 
feet  and  was  posted  on  each  side  "One  Way  Bridge." 
Despite  this  fact,  a  5-ton  truck,  loaded  with  asphalt, 

■  A.ssistant  Chief  Ensineer,  Maryland  State  Roads  Com- 
mission. 


RUINS    OF    PIN-CONNECTED    STEEL    TRUSS    SP.\N 
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BRIDGE    COMPLETED.    WITH    FALSEWORK    AND 
CENTERING  STILL  IN  POSITION 

tried  to  pass  a  Dodge  roadster  on  the  bridge  with  the 
result  that  the  two  sideswiped  and  the  truck  was 
thrown  through  the  side  of  the  bridge,  knocking  out 
a  number  of  vertical  and  diagonal  members.  Natur- 
ally, the  bridge  collapsed  and  settled  down  in  the 
river.    This  was  at  7.00  A.M. — September  21,  1921. 

The  State  Roads  Commission  in  session,  authorized 
the  Chief  Engineer  to  enter  into  a  contract  for  the 
immediate  building  of  a  new  reinforced  concrete  arch 
at  this  point.     This  was  on  September  22nd. 

Plans  were  prepared,  three  bids  received,  and  the 
contract  for  the  bridge  to  be  completed  within  30 
working  days  was  awarded  to  the  Luten  Bridge 
Company  of  York,  Pennsylvania,  at  their  bid  of  $19,- 
000.    This  M-as  on  September  24th. 

One  crew  of  men  with  acetylene  torches  and  one 
with  block  and  tackle  started  to  dismantel  the  old 
bridge  on  September  24th  and  had  the  site  entirely 
cleared  by  September  25th. 

The  plans  called  for  a  24-foot  roadway  reinforced 
concrete  arch  with  a  span  of  97  feet  and  a  rise  of  18 
feet.    The  contractor  started  work  on  September  26th. 


While  the  excavating  for  the  abutments  was  being 
done,  another  force  of  men  was  erecting  the  centers^ 
so  that  on  October  6th  the  two  abutments  weri, 
poured.  The  arch  was  poured  in  two  rings  and  01 
October  10th  the  pouring  of  the  up-stream  ring 
started.  On  October  12th,  both  rings  were  completed 
The  first  spandrel  wall  was  completely  concreted  01 
October  15th,  the  second  started  on  October  17th 
Backfilling  began  on  October  19th  and  traffic  wa.. 
turned  over  the  bridge  at  noon  on  October  22nd. 


Highway  Construction  in  Wisconsin. 

A.  R.  Hirst,  Wisconsin  State  Highway  Engineer, 
says  that  "this  year  there  will  have  been  expended 
in  all  types  of  road  and  bridge  construction  in  Wis- 
consin approximately  $24,000,000.  In  addition  there 
will  have  been  expended  approximately  $500,000  for 
machinery  and  for  gravel  pits  and  stone  quarries, 
the  cost  of  which  is  not  included  in  the  construction 
item. 

"There  will  have  been  expended  approximately 
$4,000,000  for  the  maintenance  of  state  trunk  high- 
ways, county  trunk  highways  and  state  aid  roads. 
In  addition  there  will  have  been  expended  about 
$750,000  for  state,  county  and  federal  supervision, 
not  charged  as  a  part  of  the  cost  of  the  above  work. 

"There  have  been  built  about  340  miles  of  con- 
crete road,  about  1,100  miles  of  gravel  surufacing, 
about  100  miles  of  miscellaneous  surfacing,  and 
about  1,000  miles  graded  but  not  surfaced,  making 
about  2,540  miles  of  all  construction. 

"There  have  been  maintained  7,500  miles  of  state 
trunk  highways,  and  the  counties  have  maintained 
about  5,000  miles  of  county  highways. 

"Out  of  the  maintenance  funds  there  will  have 
been  surfaced  with  various  materials,  largely  gravel, 
about  250  miles  of  road,  and  there  will  have  been 
re-graded  under  gang  maintenance  methods  (that  is, 
heavy  road  machine  work)  about  50  miles,  so  that 
in  addition  to  building  to  standards  the  2,540  miles 
stated  above,  we  have  materially  improved  the  con- 
dition of  1,200  miles  with  maintenance  funds,  mak- 
ing a  total  of  3,740  miles  of  road  which  has  suffered 
some  change  for  the  better  in  its  condition  as  a 
result  of  this  year's  work  outside  of  the  results  gained 
from  the  maintenance." 


NEW    BRIDGE    IN    SERVICE    WITH   FALSEWORK 
STILL  IN  POSITION  UNDER  ARCH 


Use  for  the  Old  Erie  CanaJ. 

In  constructing  the  new  Erie  ship  canal,  the  lo- 
cation of  the  old  and  smaller  canal  was  followed, 
where  possible,  but  considerable  stretches  of  it  were 
abandoned  for  locations  more  favorable  to  the  larger 
canal.  Most  of  these  •  stretches  remain  in  the  pos- 
session of  the  state,  but  are  offered  for  purchase  by 
cities  or  other  political  units  in  which  they  are 
"situated.  The  city  of  Rochester  is  expecting  to  pur- 
chase eight  miles  of  the  canal  that  lie  within  its 
limits,  title  to  pass  on  December  21st  of  this  year. 
The  use  to  be  made  of  the  canal  has  not,  we  believe, 
been  officially  settled  upon,  but  the  city  contemplates 
building  a  subway  from  Oak  street  to  South  avenue 
and  the  construction  of  an  electric  railroad  in  the 
bed  of  the  canal  linking  up  the  other  roads  and  giv- 
ing access  to  the  center  of  the  city  for  suburban  cars. 
It  will  pay  for  the  canal  by  means  of  a  bond  issue.  It 
is  hoped  to  begin  work  on  the  actual  construction 
for  utilizing  the  canal  early  next  spring. 


44g 


PUBLIC      WORKS 


VOL.   51.  No.  24 


The  Pittsburgh  Test 


Highway 


Some  of  the  observations  made  and  fig- 
ures obtained  in  test  of  concrete  road 
described  in  our  issue  of  October  29th. 

Test  operations  were  begun  during  November  on 
the  Pittsburg,  California,  test  liig'hway  described  in 
our  issue  of  October  29.  On  November  9th  forty 
motor  truclcs  began  an  endurance  run  on  tlie  liighway, 
but  previous  to  this  two  trucks  had  been  used  in 
making  \arious  tests  which  could  not  well  be  made 
after  the  endurance  run  had  started. 

These  preliminary  tests  includued  a  moving  load 
test,  a  static  load  test  and  an  impact  load  test.  In 
making  the  impact  test,  planks  of  different  thick- 
nesses were  placed  across  the  track  directly  over  the 
roof  of  the  observation  tunnel,  and  the  motor  truck 
was  driven  over  these  planks.  Impact  tests  were 
made  with  i^-inch  fall,  i-inch,  ij^-inch  and  2-inch 
fall.  The  truck  was  loaded  with  pig  iron  giving 
a  total  weight  of  14,500  pounds.  Nine  steel  rods 
extend  from  the  concrete  road  slab  into  the  observa- 
tion tunnel,  these  rods  being  set  in  a  line  at  intervals 
of  2  feet  at  right  angles  to  the  line  of  the  road.  The 
slab  here  is  6  inches  thick  and  reinforced  with  3/8- 
inch  steel  bars  placed  in  the  top  and  bottom  of  the 
slab  diagonally  9  inches  on  centers.  The  lower  end 
of  each  rod  operates  a  recording  pen  which  makes 
a  permanent  record  of  the  slab  deflection  on  a 
traveling  record  sheet.  In  addition  to  these  pens, 
Ames  dials  were  installed  in  the  tunnel,  one  for  each 
rod,  which  registered  the  slab  deflection  in  thou- 
sandths of  an  inch.  When  the  observations  are 
being  taken,  one  man  is  stationed  at  each  dial  to 
note  the  registration  on  his  particular  dial  and  diese 
figures   are   later   taken    to    the   office   and    recorded. 

When  the  truck  passed  over  a  plank  giving  a 
2-inch  fall,  the  truck  wheels  being  17  inches  and  7 
feet  respectively  from  the  edge  of  the  road,  the  pave- 
ment under  the  outside  truck  wheels  deflected  .035 
inch  and  the  pavement  under  the  inside  truck  wheels 
deflected  .017  inch.  At  2  feet  inside  the  inside 
wheel  the  deflection  was  about  .012,  at  4  feet  it  was 


MEASURING    FLEXURE    BY   MEANS   OF    EXTENPOMETER 

about  .003,  and  about  .001  at  6  feet  from  the  inner 
wheel  When  the  fall  was  only  half  an  inch,  the 
deflection  under  the  outer  wheel  was  about  .018, 
under  the  inner  wheel  it  was  about  .007  and  4  feet 
from  the  inner  wheel  was  about  .001  The  static 
deflection  for  the  same  truck  was  .008  under  the 
outer  wheel,  .003  under  the  inner  wheel  and  .001 
four  feet  to  the  right  of  the  inner  wheel. 

The  curve  of  deflection  under  the  static  load  was 
practically  a  straight  line  from  the  edge  of  the  road 
to  a  point  4  feet  inside  the  inner  wheel.  Under  a 
moving  load  the  deflections  were  a  very  small  amount 
less  than  under  a  static  load.  But,  under  both 
moving  load  and  impact  loads  the  deflection  was  less 
between  the  two  wheels  than  it  was  at  the  inner 
wheel  and  considerably  less  than  at  the  outer  wheel. 
This  impact  test  was  assumed  to  simulate  die  effect 
of  a  tire  in  bad  condition,  and  a  badly  broken  tire 
was  run  over  the  road  and  the  records  taken  as 
above. 

The  moving  load  test  was  taken  with  a  truck 
traveling  at  12  miles  an  hour  and  indicated  that  at 
this  rate  the  deflection  and  therefore  the  stress  on 
the  slab  was  less  than  with  a  truck  standing  still. 

Under  a  moving  load  the  rod  on  the  outside  of 
the  pavement  noted  a  deflection  when  the  front  wheel 
of  the  approaching  truck  was  still  about  6  feet  from 
the  line  of  the  rods,  and  became  .004  when  the 
front  wheel  was  directly  over  the  rod.  As  the 
front  wheel  passed   on,   the  rod   rose   slightly   to   de- 


PORTY    MOTOR    TRUCKS    MAKING    PAVEMENT    ENDURANCE    RUN   ON   TEST   HKIHWAY 
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MEASrniXG    EXPANSION    DUE    TO    OPENING    OF    CRACK 


flection  .OOJ  and  then  fell  rapidly  to  .008  as  the 
rear  wheel  came  over  the  line  of  rods.  The  same 
effect,  but  relatively  less,  was  noted  in  all  of  the 
rods  on  the  same  side  of  the  road  as  the  truck,  the 
one  2  feet  inside  of  the  inside  wheel  returning  to 
approximately  zero  deflection  after  the  front  wheel 
had  passed  and  before  the  rear  wheel  reached  the 
line  of   rods. 

In  making  the  test  for  deflection  under  an  ap- 
proaching load,  the  pavement  both  sides  of  the  ob- 
servation tunnel  was  marked  off  into  foot  sections 
for  25  foot  each  way.  The  loaded  motor  truck 
was  then  run  slowly  toward  the  tunnel,  stopping 
every  two  feet  to  permit  the  dials  to  be  read  for 
each  position.  The  wheel  base  of  the  truck  was  13 
feet  4  inches.  The  rods  did  not  return  to  zero  de- 
flection until  the  rear  wheels  of  the  truck  had 
traveled  to  a  point  40  feet  beyond  the  tunnel,  al- 
though they  had  not  indicated  any  deflection  until 
these  wheels  were  within  about  23  feet  of  the  tunnel 
on   approaching. 

The   various   cracks    in    the  pavement    are    charted 


TAKING   TEMPERATURE   OF    CONCRETE 

as  they  develop,  a  separate  chart  'being  provided  for 
each  section  of  pavement.  Each  day  the  cracks 
that  then  appear  in  the  pavement  are  entered  on  the 
proper  chart.  By  this  means  the  development  of 
each  crack  is  recorded.  One  interesting  fact  is 
that  up  to  the  present  time  no  longitudinal  cracks 
have  appeared  in  any  of  the  reinforced  sections  'but 
they  have  appeared  in  sections  that  are  not  rein- 
forced. 

At  one  section  150  feet  long  deflections  due  to 
temperature  are  measured  by  Ames  dials,  these 
measurements  being  taken  at  6  foot  intervals  on 
each  side  of  the  road,  steel  rods  being  driven  deep 
into  the  earth  at  the  points  where  the  dials  are  to  be 
used, 

Temperature  of  the  concrete  in  the  road  bed  is 
taken  by  a  method  out  of  the  ordinary.  Holes  have 
been  bored  in  each  of  the  13  sections  of  pavement. 
At  each  point,  one  hole  extends  to  near  the  bottom 
of  the  pavement,  one  to  the  mid-depth  of  the  pave- 
ment and  a  third  to  a  short  dis- 
tance below  the  surface.  These 
holes  were  swabbed  with  a  water- 
proof lining  to  make  them  water- 
proof  and  a   quantity  of   mercury 


INTERIOR    OF    AN    ORSB^RVATION   TliNNEL 
the  left  wall  Is  the  traveling   record  sheet,  on  which  the  deflections  of 
the  pavement   above,   multiplied   .several  times,   are  recorded  by  pens  actuated 
by  nine  vertical  rods  embedded  in  the   concrete.      At   the    bottom    of   each    rod 
IS   an    Ames    dial    that    register    deflec-tlons  to  thousandths  of  an  inch. 


TIRE    USED    IN    MAKING 
IMPACT  TEST 
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TAKING   BORING   SAMPLES   OP  SUBGRADE 

placed  in  each  hole,  which  was  then  plugged  with 
a  cork.  In  taking  the  temperature,  the  operator  re- 
moves the  cork  and  inserts  a  thermometer  in  the 
mercury  at  the  bottom  of  the  hole.  The  ther- 
mometer remains  in  the  mercuiy  for  one  minute, 
at  the  end  of  which  time  the  temperature  that  it 
registers  is  recorded.  Thus  the  temperature  at  the 
bottom,  middle  and  top  of  the  slab  at  this  point 
are  obtained.  This  system  is  considered  to  be  much 
preferable  to  that  of  burj'ing  thermometers  in  the 
concrete.      The    mercury   in    the    holes    acquires    the 


same  tem^perature  as  the  concrete  surrounding  it  ana 
imparts  this  to  the  bulb  of  the  thermometer. 

Borings  are  taken  from  the  subgrade  at  intervals 
to  determine  the  condition  of  the  soil  as  to  water 
content,  etc.  Holes  were  provided  in  the  concrete 
for  making  these  borings,  which  are  kept  plugged 
with  wooden  plugs  except  when  borings  are  being 
made. 


Road  Work  by  Reformatory  Inmates 

In  the  spring  of  this  year  the  state  highway  com- 
mission of  New  Jersey  entered  into  an  agreement 
with  the  board  of  managers  and  the  superintendent 
of  the  New  Jersey  reformatory  at  Rahway  to  use 
some  of  the  young  men  from  the  reformatory  for 
road  work  in  Morris  county.  Work  was  begun  in 
April  with  a  gang  of  50,  which  had  increased  to  98 
by  May  3rd,  but  at  no  time  after  that  exceeded  94. 
The  young  men  worked  on  all  sections  of  the  road, 
many  times  miles  away  from  the  officers  and  alone. 
There  were  no  complaints  from  the  residents  of  the 
section  in  which  they  were  working  as  to  their  con- 
duct and  in  fact  their  deportment  was  commented 
upon  favorably.  Only  six  of  the  entire  number  at- 
tempted to  escape  and  four  of  these  were  later  re- 
turned. The  road  built  by  them  is  of  concrete  ap- 
proximately four  miles  long  and  20  feet  wide,  with 
graded  shoulders.  The  concrete  is  reinforced,  8 
inches  thick  in  the  center  and  6  inches  on  the  side. 
The  men  also  did  considerable  guard  rail  work. 


Human  Factors  in  Operating  Sewage 

Treatment  Plants 


By  JOHN  H.  DUNLAPf 


Most  failures  of  plants  are  due  to  operation,  and  very  few  plants  are 

operated   by   competent  men.      The   author   suggests   that   state  health 

boards  require  weekly  reports  by  operators  and  expert  supervision. 


With  proper  design  and  construction  of  sewage 
treatment  plants  assumed,  their  operation  resolves 
itself  into  two  problems,  first,  the  problem  of  the 
control  of  the  biological  factors  involved;  and  sec- 
ond, the  control  of  the  human  factors  involved.  As 
here  used,  the  phrase  "biological  factors"  is  intended 
to  include  the  activities  both  of  vegetable  and  of 
animal  organisms. 

The  general  relation  between  bacteria  and  organic 
decomposition  is  one  of  the  most  important  in  the 
marvelous  w-orkshop  of  nature.  Were  it  not  for  the 
steady  fidelity  of  bacteria  to  nature's  laws,  this  world 
would  in  a  short  time  become  uninhabitable  for  hu- 
man beings.  Organic-  matter  would  become  piled 
mountain  high,  all  those  processes   would   cease  b}' 

•Slightly  condensed  from  a  paper  at  the  Third  Conference 
on  the  Operation  of  Sewage  Treatment  Plants,  held  at  Iowa 
state  College,  Ames,  Iowa,  October  26-28. 

tProfessor  of  Hydraulics  and  Sanitary  Engineering.  Uni- 
versity of  Iowa,  Iowa  City.  Iowa. 


which  organic  matter  is  returned  to  mother  earth  to 
begin  again  the  never-ending  cycle  of  transforma- 
tion, and  life  as  we  know  it  would  perish. 

Whenever  the  biological  laws  of  nature,  provid- 
ing for  the  transformation  of  organic  matter  into 
harmless  mineral  compounds,  are  interfered  with 
by  man,  disaster  results.  Usually  this  is  the  funda- 
mental reason  why  our  sewage  treatment  plants  are 
doing  unsatisfactoi-y  work.  Bacteria  can  always  be 
relied  upon  to  conform  to  law,  and  to  do  their  work 
with  unceasing  fidelity.  Mankind  alone,  of  all  living 
lieings  on  the  earth,  cannot  be  relied  upon  to  perform 
his  part  in  the  world  of  nature.  Mankind  alone, 
through  the  exercise  of  his  power  of  choice,  may 
or  may  not  react  to  the  needs  of  the  hour  in  a  logical 
manner. 

This  human  phenomenon  is  so  marked  that  it  has 
led  Harrington  Emerson,  the  noted  efficiency  expert, 
to  remark :  'You  can  trust  a  dog,  a  horse  and  animals. 
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but  when  it  comes  to  the  human  being  you  must 
count  on  his  doing  the  wrong  thing."t 

In  contrast  with  this,  we  have  to  confess  that 
bacteria  may  be  rehed  upon  to  do  the  right  thing. 
This  same  fact  is  well  expressed  by  the  motto  which 
Edison  is  said  to  keep  on  his  desk:  "There  is  no 
expedient  that  men  will  not  adopt  to  avoid  thinking." 

Bacteria,  on  the  other  hand,  adopt  no  expedients 
in  order  to  avoid  duty.  They  react  to  enviroment  in 
complete  harmony  with  the  laws  of  nature. 

THE    HUMAN    FACTORS 

The  tendency  of  mankind  to  do  the  wrong  thing, 
and  to  avoid  thinking,  is  demonstrated  forcibly  in 
the  operation  of  sewage  treatment  plants.  In  fact, 
the  chief  failures  in  operation  are  usually  human 
failures.  Doctor  Thresh,  Medical  Officer  of  Health 
for  the  County  of  Essex,  England,  in  an  address 
before  the  Association  of  Managers  of  Sewage  Dis- 
posal  Works,   once  made   a   statement    somewhat   as 

follows : 

"I  have  so  repeatedly  seen  excellent  works  give  bad  re- 
sults on  account  of  inefficient  management,  and  very 
defective  works  give  fair  results  on  account  of  the  efficiency 
of  the  manager,  that  I  have  come  to  regard  the  manager 
as  being  even   more   important  than   the   works. "i" 

In  t'his  connection  the  writer  must  confess  that 
he  has  visited  scores  of  sewage  treatment  plants,  at 
one  time  or  another,  and  has  yet  to  find  a  plant 
which  was  not  laboring  under  difficulties,  usually 
of  inefficient  management.  In  making  diis  statement, 
it  would  not  be  fair  to  place  all  the  blame  upon  the 
men  who  are  theoretically  in  direct  charge  of  opera- 
tion of  these  plants.  Usually  the  cause  is  farther 
back  and  may  be  located  only  by  an  anlysis  of  our 
inefficient  American  plan  of  city  and  town  govern- 
ment.     The    conduct   of    the   business    of   our   cities 


^Harrington  Emerson:  Long  Hours  and  Low  Pay;  Short 
Hours  and  High  Pay.  Business  Crucible,  July-August,  1921, 
p.   5. 

tFrancis  E.  Daniels:  Operation  of  Sewage  Disposal 
Plants,  page   1. 


and  towns  is,  by  our  American  system,  placed  each 
biennium,  for  the  most  part,  in  the  hands  of  new 
and  untried  men,  quite  unacquainted  with  the  city's 
business  as  a  whole,  and  perhaps,  faihng  to  under- 
stand most  disastrously  of  all,  such  a  complicated 
machine  as  a  sewage  treatment  plant.  The  common 
mistake  made  is  to  conclude  that  the  sewage  treat- 
ment plant  is  automatic,  and  therefore  needs  little 
or  no  attention.  Accordingly  some  individual  like 
the  water  works  superintendent,  or  the  chief  of 
police,  or  the  city  clerk,  or  some  one  who  already 
has  more  to  do  than  he  can  do,  is  assigned  the 
task  of  operating  the  sewage  treatment  plant.  Natur- 
ally,   under   these   conditions   the   plant    is   neglected. 

THE    SITUATION    THROUGHOUT    THE    UNITED    STATES 

In  order  to  ascertain  how  far  the  human  factor  in- 
volved in  the  operation  of  sewage  treatment  plants 
was  performing  its  share  of  the  work,  a  letter  was 
sent  to  the  sanitary  engineers  of  the  State  BoaTd 
of  Health  of  each  of  our  forty-eight  states.  The 
letter  requested  an  outline  of  the  law,  or  of  the 
rules,  followed  in  the  control  of  the  operation  o£ 
sewage   treatment   plants. 

Forty-one  replies  to  the  forty-eight  letters  were- 
received,  judging  from  these  forty-one  replies,  ap- 
parently only  eighteen  states  are  now  requiring  the 
submission  and  approval  of  plans  for  sewage  treat- 
ment plants  b_\-  the  State  Board  of  Health.  Onlj^ 
five  states  are  requiring  monthly  reports,  namely, 
West  \'irginia,  Michigan,  Kansas,  New  Jersey  and 
Ohio.  Only  one  is  requiring  licensed  operators, 
namely.   New  Jersey. 

The  impression  from  rea'ding  these  letters  is  that 
the  general  situation  is  very  unsatisfactory.  For 
instance,  in  the  third  annual  report  of  the  De- 
partment of  Public  Health  of  the  State  of  Illinois- 
for  the  period  from  July  i,  1919,  to  June  30,  1920^ 
on  page   63,   the   following   statement  occurs: 


(To  be  printed  on  a  postal  card) 
WEEKLY     OI'EUATIOX    REPORT    OF      THE   SEWAGE  TREATMENT  PLANT 
For  the  Week  Ending Submitted   by    
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W.        1                 1                     III                    1 
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T.          1                   1                      III                      1 

1                          1                          1 

F.          1                    1                        III                        1 

1                          1                          1 

S.          1                   1                      III                      1 

1                          1                          1                      ■ 

12.  Remarks 

WHAT  TO   RECORD    (To  he  placed    on   the   left   half   of    the  frnni   side  of  the  postal   card. 


Col.  No. 

1.  Length  of   time   in   lioiirs  sewage  was  bypassed.     Un- 
der   remarks    state    reason. 

2.  Reading    of    counter     in    siphon    chamber. 

3.  Exact   time    at   which    reading   is    taken. 

4.  Measure   depth   of    sludge    in    tanks   at   several    points 
and   record  average   depth. 

5-     Cubic    feet    of    sludge    run    out,    computed    from    di- 
mensions   of    slydge    bed. 

6.  Find   c.c.   of    settling   solids   in    i    hour   from   influent. 
Sec   directions    for    tests. 

7.  Find    c.c.   of   settling   solids   in    i    hour    from    eflluent. 


See  directions   for   tests. 

Condition  as  to  surface  mat,  pooling,  evenness  of 
distribution    of    sewage,    etc. 

Number  of  days'  retention  of  blue  color.  See  di- 
rections   for    tests. 

Collect     sample    about     100    feet     below    outlet     and. 
record    days'     retention    of    blue    color. 
Record   the   number   of    hours   spent    in    work    at   the' 
plant. 

Under  remarks  state  any  work  done  not  included 
in  columns,  i-ll,  such  as  removal  of  sludge  from 
sludge  bed,   etc. 
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"Experience  has  shown  that  there  is  a  strong  tendency 
ainong  municipahties  to  neglect  the  operation  of  sewage 
treatment  plants.  It  is  a  common,  fallacious  idea  that  sew- 
age treatment  works  require  little  or  no  attention,  and 
consequently,  they  are  neglected  until  objectionable  con- 
ditions prevail  because  of  odors  from  the  plant  or  because 
of  stream  pollution.  Some  sewage  treatment  plants  have 
been  so  neglected  that  they  have  become  permanently 
damaged  and  can  be  put  back  into  operating  condition 
only   at    considerable    expense." 

A  SUGGESTED  WAY  OUT 

The  way  out  from  this  inefficiency  and  this  waste 
of  investment  in  sewage  treatment  plants  will  consist 
of  three  steps,  each  of  which,  though  perhaps  diffi- 
cult to  take,  is  necessary  if  a  suitable  return  is  to 
be  made  upon  the  large  investments  now  required 
in  sewage  treatment  plants. 

In  the  first  place  it  is  believed  that  the  State 
Board  of  Health  should  require  the  operator  of  every 
sewage  treatment  plant  in  the  state  to  render  a 
weekly  report  of  daily  operation.  A  form  for  such 
a  weekly  report  is  suggested  herewith.  This  form 
can  be  printed  upon  one  side  of  an  ordinary  size 
postal  card,  and  when  filled  out  at  the  end  of  each 
week,  mailed  to  the  sanitary  engineer  of  the  State 
Board  of  Health.  On  the  address  side  of  the  post 
card  should  be  printed  the  address  of  the  sanitary 
engineer  of  the  State  Board  of  Health,  and  then 
upon  the  left  half  of  the  front  side  can  be  printed  cer- 
tain directions  as  to  what  to  record  in  each  column. 

It  is  believed  that  there  are  many  advantages  to 
be  secured  by  requiring  a  weekly,  rather  than  a 
monthly  report  from  Iowa  plants.  For  instance, 
the  report  card  for  a  week  is  small  enough  so  that 
it  may  be  carried  in  the  pocket  of  the  operator, 
and  filled  out  on  the  job  when  the  readings  and  tests 
are  made.  Furthermore,  the  weekly  report  will  aid 
in  securing  daily  visits  to  the  plants,  and  prompt 
knowledge  by  the  sanitary  engineer  of  the  State 
Board  of  Health  of  neglect. 

While  the  suggested  form  does  not  go  much  into 
detail,  it  does  contain  sufficient  facts  so  that  the  sani- 
tary engineer  of  the  State  Board  of  Health  should 
know  when  plants  are  being  operated  properly.  The 
facts  called  for  are  easily  obtained.  For  instance, 
in  Column  i  the  number  of  hours  sewage  is  bypassed 
on  any  given  day,  and  the  reason  for  it,  should  be 
given  in  order  that  the  state  sanitary  engineer  may 
know  just  how  much  use  is  being  made  of  the  plant. 
The  writer  recently  visited  an  expensive  sewage 
treatment  plant  at  which  the  sewage  had  been  b\- 
passed  for  a  years'  time,  due  to  complete  neglect  on 
the  part  of  the  city  authorities.  A  threatened  law 
suit  alone  was  able  to  get  the  plant  put  back  again 
into  operation,  and  then,  naturally,  at  considerable 
expense. 

The  counter  contemplated  in  columns  2  and  3,  is 
one  of  the  simple  devices  now  on  the  market,  similar 
to  that  manufactured  by  the  Pacific  Flush-Tank 
Company,  and  sold  at  a  cost  of  $5. 

The  depth  of  sludge  in  the  tanks,  columns  4  and 
5,  is  an  important  matter,  especially  at  this  season  of 
the  year  when  it  must  be  ascertained  whether  or 
not  there  is  enough  room  in  the  sludge  compartments 
for  the  winter's  sludge.  The  tests  for  settling  solids 
in  the  influent  and  the  effluent,  columns  6  and  7,  are 
simple  to  make.     Imhoflf  conical  settling  glasses  are 


used.  One  glass  is  filled  with  the  sewage  as  it 
enters  the  tank,  and  another  with  sewage  as  it 
leaves  the  tank.  At  the  end  of  one  or  of  two  hours 
the  cubic  centimeters  of  settling  solids  at  the  bottoms 
of  the  glasses  may  be  read  directly  from  the  gradua- 
tions on  the  glasses.  The  average  removal  of  settHng 
.solids  by  Imhoff  tanks  as  shown  by  these  settling 
glasses,  is  about  95  per  cent. 

The  condition  of  the  filters,  column  8,  is  of 
course,  an  important  part  of  the  report,  since  on 
the  average  two-thirds  of  the  organic  matter  in 
sewage  is  in  solution,  and  therefore,  must  be  oxidized 
by  the  action  of  the  filters.  The  test  for  stability  of 
the  effluent,  column  9,  is  very  easily  made.  A  sample 
of  the  effluent  may  be  caught  in  a  4-ounce  bottle, 
to  which  is  added  the  proper  proportion  of  methylene 
blue,  by  using  an  ordinary  pipetite.  The  number  of 
days'  retention  of  blue  color,  when  the  sample  is 
kept  at  room  temperature,  is  then  noted.  If  the 
sample  retains  its  blue  color  for  four  days,  no  nui- 
sance will  be  caused  by  discharging  it  into  an  ordi- 
nary creek  or  ditch. 

The  test  for  stability  of  the  mixed  creek  or  river 
water  and  sewage  effluent,  column  10,  is  an  impor- 
tant test  in  case  the  landowners  below  the  plant 
should  sue  the  city  for  damages  due  to  supposed 
putrescibility  of  the  creek  water  caused  by  the  ad- 
dition of  sewage.  The  test  is  made  in  a  manner  simi- 
lar to  that  upon  the  effluent  from  the  filters.  Of 
course  full  directions  for  these  tests  should  be  made 
in  a  small  pamphlet  to  be  issued  b\-  tht  State  Board 
of  Health. 

Naturally  column  11,  "hours  spent  at  the  plant," 
is  one  of  the  most  important  columns  of  the  report. 

Under  "remarks,"  at  the  bottom  of  the  card,  should 
be  stated  any  work  done  that  is  not  included  in 
columns  i  to  11,  such  as  removal  of  sludge  from 
the  sludge  beds,  etc. 

The  second  step  in  the  process  of  placing  the 
operation  of  treatment  plants  upon  a  more  scientific 
basis  would  be  the  appointment  of  a  competent 
sanitary  engineer  in  charge  of  a  plant  whenever  the 
weekly  operation  report,  or  whenever  a  personal 
inspection  on  the  part  of  the  sanitary  engineer  of  the 
State  Board  of  Health,  shows  that  the  plant  is  not 
being  operated  properly.  It  would  not  be  necessary 
for  the  sanitary  engineer  to  devote  much  time  to 
a  given  plant.  By  having  copies  of  the  weekly  re- 
ports sent  directly  to  him  as  well  as  to  the  sanitary 
engineer  of  the  State  Board  of  Health,  and  by  giving 
the  necessary  instructions  to  the  local  attendant, 
proper  operation  of  the  plant  could  be  obtained  at 
all  seasons  of  the  year. 

It  is  interesting  to  note  that  this  recommendation 
was  made  in  the  Third  Annual  Report  of  the  Depart- 
inent  of  Health  of  the  State  of  Illinois  already  re- 
ferred to.  On  page  64  of  this  Report  it  is  recom- 
mended : 

"The  burden  of  constant  control  of  sewage  treatment 
plants  should  not  be  borne  by  the  state,  but  rather  the 
municipalities  should  retain  competent  engineers  to  make 
sufficiently  frequent  examinations  to  insure  proper  opera- 
tion. The  state  should,  of  course,  supplement  the  work 
of  these  engineers  and  employees  by  periodic  inspections 
of  the  plants  at  reasonable  intervals,  to  check  their  opera- 
tion and  give  advice  which  can  often  be  based  upon  the 
experiences    at    other    treatment    plants." 
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The  third  step  in  securing  better  operation  of 
Iowa  plants  would  include  the  preparation  of  a  set 
of  general  directions  for  the  operation  of  the  vari- 
ous parts  of  sewage  treatment  plants  of  all  types. 
This  set  of  directions  should  contain  drawings 
and  photographs  of  the  proper  tools  to  be  used  in 
carrying  out  the  directions.  A  descripition  of  the 
tests  necessary,  such  as  those  for  settling  solids 
and  stability,  should  be  carefully  explained.  Further- 
more, the  State  Board  of  Health  might  assist  in 
obtaining  the  necessary  equipment  for  making  the 
tests  by  furnishing  complete  lists,  stating  where  the 
equipment  may  be  purchased,  anid  its  cost. 

CONCLUSION 

The  fact  that  much  of  the  investment  in  Iowa 
sewage  treatment  plants  is  now  a  waste  of  money 
is  to  be  regretted.  Usually  the  fault  is  not  with 
the  design  of  the  plants,  or  with  the  bacteria  upon 
which  the  transformation  of  organic  matter  depends. 
The  reason  for  this  situation  is  due  principally  to  the 
human  factors  involved  in  the  operation  of  these 
plants.  It  is  beheved  that  the  three  steps  of  re- 
quiring weelcly  reports,  operation  under  charge  of 
competent  sanitary  engineers  where  necessary,  and 
the  preparation  of  a  carefully  prepared  set  of  direc- 
tions will  do  much  to  remedy  the  present  deplorable 
state  of  affairs.  Of  course  all  this  pre-supposes  that 
the  Iowa  State  Board  of  Health  will  have  funds  to 
finance   this  extension   of   its   work. 

The  final  question,  therefore,  again  involves  the 
human  equation:  "Will  the  state  pay  the  price?"  We 
must  not  allow  ourselves  to  forget  that  well-known 
axiom  in  the  science  of  public  health,  propounded  by 
the  New  York  State  Department  of  Health : 

"Public  health  is  purchaseable.  Within  natural  limita- 
tions  any   community   can   determine   its   own    death    rate." 


Trench   Machine   Excavates  47,880   Cubic  Yards 
Per  Day 

A  ditch  20  feet  deep  and  io8  inches  wide  has 
been  excavated  in  Muncie,  Ind.,  at  the  rate  of  266 
linear  feet  per  10-  hour  day  by  the  Harris-Andrews- 
Henderson  Co.,  Youngstown,  Ohio.  The  work  was 
done  with  an  Austin  Machinery  Corp.,  trenching 
machine  with  multipedal  traction  operated  by  an 
lOO-h.p.  gasoline  engine  at  a  cost  of  $25.00  per  10- 
hour  day ;  or  at  the  rate  of  abo^lt  $0.0052  per  cubic 
foot. 

The  machine  will  dig  from  27  to  54  inches  in 
wiidth  and  to  a  little  more  than  20  feet  in  depth 
at  a  speed  of  about  i  linear  foot  per  minute.  In 
tihis  case  the  trench  was  excavated  with  two  cuts  each 
8  feet  3  inches  wide  at  the  rate  of  80  cubic  feet 
of  earth  per  minute.  In  shifting  from  one  cut  to 
the  other  the  boom  was  raised,  the  machine  moved 
forward  and  then  back  again  in  approximately  2 
minutes. 

The  spoil  was  deposited  by  the  automatic  con- 
veyor on  one  side  of  the  trench,  leaving  the  other 
side  free  for  the  delivery,  storing  and  handling  of 
the  precast  concrete  sewer  pipe  that  was  installed 
in  the  trench.  As  fast  as  the  second  cut  was  com- 
pleted by  the  machine  the  sides  of  the  trench  were 
sheeted  with  square  edge  vertical  planks,  braced  by 
two  or  three  horizontal  sets  of  adjustable  pipe  struts 
engaging  two  lines  of  rangers. 


Pulverizing  House  Refuse 

An  English  plant  inspected  by  municipal 
eng'ineers,  and  comparisons  with  exist- 
ing destructors.    Disposal  of  destructor 
clinker  difficult. 


On  October  21st  the  Institution  of  Municipal  and 
County  Engineers  of  England  met  at  Hampstead 
and  there  inspected  a  pulverizer  plant  for  the  con- 
version of  house  refuse  into  fertilizer.  The  plant 
comprises  two  refuse  manipulators,  each  capable  of 
pulverizing  about  20  tons  of  house  refuse  a  day,  ele- 
vator conveyors  for  discharging  material  into  rail- 
way trucks,  counter  shafts,  motors  and  other  neces- 
sary electrical  equipment.  Each  manipulator  is  ope- 
rated by  a  50  h.p.  ele'Ctric  motor,  and  the  elevator 
conveyor  by  a  5  h.p.  motor.  The  cost  of  the  plant, 
electrical  equipment  and  adaptation  of  buildings,  in- 
cluding the  pit  and  the  machinery  foundations, 
amounted  to  5,000  ^wunds,  the  contract  being  made 
last  year  when  prices  of  materials  and  la'bor  were 
at  the  peak. 

It  :s  reported  that  the  net  cost  for  conversion  of 
refuse  at  this  plant,  including  all  labor  and  other 
operating  charges  and  interest  and  depreciation,  is 
estimated  at  about  6  shillings  a  ton  for  the  current 
financial  }ear.  The  plant,  with  its  conversion  of 
40  tons  a  day,  treats  onl\'  about  half  the  refuse  of 
the  borough  and  at  the  present  time  the  authorities 
are  paying  about  13  shillings  per  ton  for  disposing 
of  the  remainder  of  the  untreated  refuse  to  be 
dumped  in  the  country.  A  contractor  pays  the  coun- 
cil 9  pence  the  first  }-ear,  i  shilling  6  pence  tlie  second 
year  and  2  shillings  the  third  year  per  ton  for  the 
crushed  refuse  placed  in  a  truck  at  the  plant,  the 
contractor  paying  all  transportation  and  other  charges 
and  finding  customers  for  the  fertilizer.  It  is  re- 
ported that  he  has  disposed  of  all  the  material  since 
last  April  without  difficulty. 

Only  three  men  are  employed  at  the  plant  by  the 
borough,  although  others  were  present  employed  by 
the  contractor,  who  had  the  privilege  of  salvaging 
the  refuse.  The  refuse  is  deodorized  in  passing 
through  the  pulverizers.  No  storage  or  accumulation 
is  permitted  and  the  odor  from  the  works  was  said 
by  O.  E.  Winter  to  be  less  than  that  from  any  re- 
fuse destructor  he  had  ever  visited.  He  suggested 
that  a  small  furnace  would  be  useful  for  destroying 
infectefl  mattresses  and  some  other  materials.  Hamp- 
stead authorities  had  contemplated  a  complete  sal- 
vaging scheme  and  plans  for  the  same  had  been  pre- 
pared three  }ears  ago,  but  the  cost  was  seen  to  be 
so  excessive  that  is  was  abandoned. 

The  engineers  saw  the  refuse  being  unloaided  from 
electric  refuse  collecting  trucks,  conveyed  to  the 
machines,  pulverized,  and  in  a  very  few  minutes  au- 
tomatically loaded  into  railway  cars.  Referring  to  the 
plant  aftenvards,  one  of  the  members  stated  that, 
although  he  had  sniffed  the  converted  material  and 
endeavored  to  find  a  nuisance  at  the  works,  he  found 
no  objectionable  smell  anywhere.  Another  member 
stated  that  his  municipality,  Sutton,  had  a  pulverizing 
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plant  and  that  he  noticed  that,  while  flies  were  abun- 
dant in  the  house  refuse  before  treatment,  there 
were  none  when  it  left  the  pulverizers. 

Some  of  the  members  present  made  comparisons 
with  destructors  used  in  their  own  municipalities.  W. 
A.  Grieves  of  Sutton  stated  his  opinion  that  refuse 
destructors  would  not  be  erected  for  town  refuse  in 
the  future,  the  chief  difficulty  being  that  of  gettinj; 
rid  of  the  clinker  resulting  from  the  incineration. 
Capt.  Wilkinson,  of  Tottenham,  said  that  the  Hamp- 
stead  process  was  much  more  sanitary  than  any  de- 
structor process  he  had  ever  come  across,  including 
his  own.  The  net  cost  of  destruction  at  the  Totten- 
ham destructor  was  lO  shillings.  Norman  Scorgie, 
of  Hackney,  said  that  the  clinker  from  their  de- 
structor was  a  serious  difficult}'.  They  had  pro- 
posed setting  up  a  plant  for  making  flags  or  slabs, 
but  found  that  the  capital  and  labor  gave  a  co-l 
liigher  than  that  for  making  the  same  slabs  of 
crushed  granite. 

Rainfall    and   the 
San    Antonio    Flood 


Some    i-ainfall   and   run-oflf    records 

relative  to  the  flood.     Total  run-off 

percentage  not  high. 


In  the  issue  of  October  22nd,  Pl'blic  Works  gave 
some  infonnation  concerning  the  flood  'that  occurre<l 
in  San  Antonio  on  September  9th  and  loth  of  this 
year.  No  official  data  concerning  rainfall  or  run- 
off were  available  at  that  time  and  some  startling 
and  almost  unbelievable  estimates  of  precipitation 
were  made.  In  a  paper  presented  before  the  Ameri- 
can Society  of  Civil  Engineers  by  C.  T.  Bartletl, 
a  consulting  engineer  of  San  Antonio,  more  definite 
and  reliable  data  have  been  given,  from  which  tlie 
following  statements  are  obtained. 

Prior  to  the  stomi  the  country  in  the  vicinity  of 
San  Antonio  had  been  quite  dry  and  practically  no 
water  was  flowing  in  the  several  creeks.  In  fact 
Alazan  and  Apache  creeks  are  dry  arroyos.  The 
soaking  rain  of  September  8th  entirely  disappeared 
and  no  run-off  occurred,  and  very  little  from  the 
rain  of  the  9th  until  the  electrical  storm  at  6  p.  m. 
Even  this  storm  did  not  produce  as  high  a  percent- 
age of  run-off  as  would  have  been  exipected  from 
an  eastern  shed,  owing  to  the  continued  absorption 
in  the  soil  in  the  water  shed  and  also  by  the  rapid 
absorption  of  that  which  overflowed  the  banks  of 
the  streams  within  and  just  above  the  city  limits. 

According  to  the  rainfall  records  that  were  avail- • 
able,  about  one-third  of  which  were  secured  by  stand- 
ard rain  gages  and  one  quarter  by  measurements  in 
straight-sided  cans  taken  by  farmers  who  keep  more 
or  less  regular  records,  "the  greatest  intensities  in 
the  San  Antonio  storm  were  between  6  p.  m.  and 
11:30  p.  m.  During  these  syi  hours  the  rainfall 
ranged  from  1.56  inches  at  the  San  Antonio  weather 
bureau  to  3.5  inches,  4.5  inches,  6.2  inches  and  pos- 
sibly as  high  as  15  inches  at  various  points.  The 
average  on  the  water  shed  for  this  5>^  hours  has  been 
placed  at  6.5  inches. 


"The  Engineering  Corps  of  the  writer's  firm  has 
made  a  hydrographic  survey,  as  careful  as  circum- 
stances permitted,  of  the  slopes  and  areas  of  the 
Hood  crest  at  various  points.  It  appears  that  ^ 
mile  above  the  city  limits,  the  flood  i>eak  in  the 
Olmos  was  between  31,000  sec-ft.  as  a  minimum, 
and  39,000  sec-ft.  as  a  maximum,  from  32.4  sq. 
miles.  This  represents  from  900  to  1,200  sec-ft.  per 
scpiare  mile.  The  peak  (hscharge  at  the  center  of 
the  city  is  estimated  at  23,700  sec-ft.,  or  580  sec-ft. 
per  s(|uare  mile  from  41  sq.  miles.  Below  the  center 
of  the  cit_\-,  I '-4  miles,  the  crest  is  estimated  at  15,000 
sec-fi..  or  333  sec-ft.  per  square  mile  from  45  sq. 
mi\'-. 

'MO  feature  of  tlie  flood  that  will  be  difficult 
lo-  l-.astern  engineers  to  understand  is  the  compara- 
tively small  run-off.  Above  the  city,  the  Olmos  was 
not  out  of  its  banks  more  than  six  hours,  the  crest 
falling  almost  immediately.  The  flow  increased 
from  about  4,000  to  35,000  sec-ft.  and  fell  again 
to  4,000  sec-ft.  in  six  hours.  At  the  center  of  the 
city,  the  flow  ranged  from  4,000  tb  23,700  sec-ft.  and 
back  to  .),ooo  sec-ft.,    in   about   eleven   hours. 

"From  unofficial  gaugings  taken  by  the  U.  S. 
(Geological  Survey,  on  the  day  following  the  flood, 
and  by  gaugings  of  the  water-stage  register,  and 
from  other  data,  a  roug'h  computation  has  been  made 
of  the  run-off  for  the  storm  for  a  period  of  7  days, 
which  indicates  that  it  did  not  exceed  10,000  acre-ft. 
from  an  area  of  42  sq.  miles  above  the  station.  All 
ihe  storm  flow  had  practically  run  off  within  the 
period  of  one  week. 

"This  estimated  run-oft"  of  10,000  acre-ft.  is  35.4% 
of  the  depth  of  rainfall  for  the  entire  storm.  How- 
ever, by  far  the  greater  portion  of  this  run-off 
was  from  32.4  sq.  miles  above  the  city.  It  is  prob- 
able, in  fact,  that  the  run-off  was  as  great  from  the 
upper  basin  as  from  the  entire  basin,  the  absorption 
of  flood-waters  Iiy  gravel  beds  in  the  lower  valley 
prol)abl\  amounting  to  as  much  as  the  run-off  from 
the  lighter  rain  on  the  lower  9  sq.  miles  within  the 
city. 

"Assuming  that  the  run-off  from  the  upper  basin 
of  32.4  sq.  miles  was  as  great  as  at  South  Alamo 
Street,  3  miles  down  stream,  that  is,  10,000  acre-ft., 
according  to  the  estimate,  the  run-oft'  from  the 
Olmos  basin  was  about  42  per  cent.  Regarding  the 
Thursday  night  and  Friday  rains,  amounting  to  an 
average  of  6.5  in.,  as  producing  only  10  per  cent  of 
the  actual  run-off,  there  would  have  occurred  an 
average  run-off  of  not  more  than  70  per  cent  from 
the  5.5-hour  rain  of  Friday  night  falling  on  pre- 
s.-iluraled  ground  and  amounting  to  from  3.5  to 
15  in. 

The  flood  peak  on  the  Upper  San  Pedro  Creek 
was  not  excessive  either  from  the  run-off  of  the 
earlier  local  storm,  or  from  the  later  overflow  from 
the  river.  The  maximum  discharge  was  possibly 
1.500   sec-ft.    from    2   sq.   miles. 

"On  the  .\lazan  Creek,  the  water-shed  of  which 
is  ideal  for  a  (luick  flood  concentration  and  on  which 
a  '^mall  earth  dam  was  washed  out,  the  peak  floW' 
was  approxiniately  330,00  sec-ft.  from  16.9  sq.  miles, 
or  at   a   rate  of   1.950  sec-ft.   per  square  mile. 

"The  Apache  Creek  is  estimated  to  have  flowed 
at  a  rate  of  15,500  sec-ft:  from  22  sq.  miles,  or 
704  sec-ft.  per  square  mile." 
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Operating  Sewage  Treatment  Plants 

In  the  operation  of  sewage  treatment  plants  '•the 
bacteria  are  to  be  depended  upon  to  do  their  work  if 
given  a  chance.  The  human  factor,  however,  gener- 
ally fails  to  function  properly,  with  the  costlv  result 
that  the  plant  fails  to  i>erform  its  duty." 

Thus  says  Prof.  John  H.  Dunlap,  of'the  University 
of  Iowa,  in  discussing  the  general  state  of  sewage 
purification  in  the  United  States.  As  the  result  of 
inquiries  addressed  to  the  state  boards  of  health,  he 
learned  that  New  Jersey  alone  required  operators  of 
sewage  treatment  plants  to  hold  state  licen.ses;  that 
only  five  states  require  monthly  reports  from  such 
operators  and  that  only  eighteen  require  the  approval 
of  plans  for  sewage  treatment  plants  bv  the  state 
board  of  health. 

There  are  abundant  reasons  why  such  jjlants  should 
be  constructed  and  operated  under  state  or  federal 
supervision.     Until  there  is  such   supervision,   it  can 


not  be  expected  that  there  will  be  much  improvement 
in  a  condition  that  is  really  serious,  in  that  plants  in 
which  the  taxpayers  have  invested  millions  of  dollars 
are,  in  the  great  majority  of  cases,  turned  over  to  the 
charge  of  men  both,  ignorant  of  how  they  should  be 
operated  and  inflififerent  as  to   their  success. 


City  Engineers  and  Consulting  Specialists 

A  city  engineer  has  to  know  something — or  act  as 
though  he  knew  something — about  more  phases  of  en- 
gineering than  perhaps  any  other  class  of  engineers. 
He  must  construct  sewers,  bridges,  pavements;  collect 
and  dispose  of  street  and  domestic  refuse;  perhaps 
operate  sewage  treatment  and  water  purification 
plants,  with  their  chemical  and  biological  features; 
and  must  satisfy  the  citizens  in  general,  and  the  pow- 
ers that  be  in  particular,  that  he  is  "onto  his  job"  in 
these  and  a  dozen  other  lines. 

And  it  is  greatl}-  to  the  credit  of  our  municipal  en- 
gineers that  he  generally  is,  and_the  engineering  fea- 
tures of  United  .States  cities  compare  favorably  with 
those  of  any  other  country.  But  in  any  growing 
city  there  come  times  when  specialized  knowledge 
along  one  line  or  another  is  necessary  or  highly  desir- 
able— as  for  designing  new  sewarage  or  water  supply 
.systems  or  solving  unusual  problems  in  existing  ones; 
deciding  on  a  paving  program,  or  one  for  the  disposal 
of  municipal  refuse;  preparing  a  city  plan  for  future 
development,  etc.  And  unless  he  is  an  exceptional 
man,  a  city  engineer  cannot  find  time  from  all  his 
regular  duties  to  become  a  specialist  in  any  one  of 
these  branches,  and  only  a  super-man  could  be  a 
thoroughly  informed  si)ecialist  in  all  of  them. 

When  such  sjiecialized  knowledge  is  required,  there- 
fore, it  is  no  discredit  to  a  city  engineer  if  he  ask  that 
a  specialist  be  employed  to  advise  him ;  in  fact,  the 
discretlit  would  lie  in  his  being  ready  to  risk  the  ex- 
penditure of  the  taxpayers'  money  without  taking  such 
aJxice.  In  case  such  expenditure  is  to  be  large,  he 
should  obtain  such  advice  even  though  himself  per- 
fectly com])etent  to  design  the  work,  considering  it 
as  a  factor  oi  safety,  on  the  general  principle  that 
"two  heads  are  better  than  one." 

In  the  professions  of  medicine  and  law  this  is  well 
recognized,  and  no  imoprtant  case  is  considered  prop- 
erly handled  unless  a  consulting  physician  be  called  in 
or  more  than  one  lawyer  be  employed  upon  it;  and 
the  better  class  of  general  medical  practitioners  are 
continually  referring  their  |)atients  to  eye  specialists, 
nerve  specialists,  etc. 

There  would  seem  to  be  little  question  that  citv 
councilmen  or  others  to  whom  the  matter  of  employ- 
ing a  consultant  must  be  referred,  or  any  other  intelli- 
gent citizen,  will  readily  recognize  the  logic  of  the 
above  if  it  is  properly  presented  to  them,  and  appreci- 
ate the  br(jadminded  attitude  of  their  city  engineer  in 
asking  that  he  be  authorized  to  obtain  advice  with  a 
\iew  to  making  it  more  certain  that  the  work  contem- 
plated will  be  creditable  to  them  and  to  him.  But  to 
have  the  work  prove  a  partial  or  total  failure  because 
of  neglect  of  the  engineer  to  request  advice,  mav 
cause  a  setback  to  his  advancement  in  the  profession  ; 
and  justl}-  so,  for  good  judgment  is  as  necessary  in 
this  respect  as  in  the  purely  engineering  functions  of 
designing  and  constructing  public  works. 
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Hydraulic  Fill   Dam 
Completed 

The  Lockington  Dam,  6,600  feet 
high,  was  built  in  Sy2  years  at  a 
total  cost  of  $1,280,000  with  1,000,- 
000  yards  of  hydraulic  and  drag- 
line fill  placed  for  drainage,  75  and 
23  cents  per  yard  respectively. 


This  dam  controls  the  flood  run-ofl:  from  a  drain- 
age area  of  255  square  miles  and  by  impounding 
63,000  acre-feet  of  water,  reduces  the  maximum 
flood  discharge  from  33,000  to  8,600  cubic  feet  per 
second,  retarding  the  flow  for  7  days  necessary  to 
empty  the  full  3,600-acre  basin.  About  3,500  feet 
of  the  dam  consists  of  a  low  dike  built  in  1919  with 
a  large  dragline  excavator,  narrow  gage  track,  loco- 
motive and  dump  cars,  at  a  cost  of  23  cents  per 
yard. 

The  main  part  of  the  dam,  across  Lorraine  Creek 
valley,  consists  of  a  high  earth  dam  and  a  massive 
concrete  retaining  wall  outlet  structure.  The  lower 
part  of  the  high  dam  was  built  in  1919  with  the 
aid  of  a  Lidgerwood  class  K  dragline  excavator. 
The  remainder  of  the  embankment  was  constructed 
by  the  hydraulic  fill  process  of  which  it  affords  a 
notable  example. 

Considerable  preliminar}-  time  and  expense  were 
involved  in  building  a  labor  camp;  construction  of  a 
railroad  siding,  a  power  transmission  line  for  elec- 
tric current  which  operated  most  of  the  plant,  a 
diversion  dam  to  increase  the  water  supply  from  a 
leader  canal,  an  emergency  pumping  plant  to  insure 
adequate  water  supply  for  the  City  of  Piqua;  and  in 
sand  and  gravel  washing  and  screening  plant  and 
the  installation  of  a  large  amount  of  heavy  con- 
struction plant  and  equipment. 

Material  for  the  embankment  was  excavated  by 
hydraulic  giants  in  a  2,000-  x  2,000-foot  hillside  bor- 
row pit  adjacent  to  the  end  of  the  main  portion  of 
the  dam.  Two  8-inch  and  one  14-inch  electrically 
driven  centrifugal  pumps  operated  in  various  com- 
binations in  series  and  in  parallel,  supplied  the  two 
hydraulic  giants,  having  changeable  nozzles  from 
23^2  to  5  inches  in  diameter,  with  water  at  from  40 
to  175  pounds  pressure  according  to  the  character 
of  the   material  encountered. 

Water  from  a  feeder  ditch  constructed  for  the 
pui"pose  around  the  upper  edge  of  the  borrow  pit 
was  used  to  sluice  the  paving  material  to  a  sump 
near  the  dam,  whence  it  was  pumped  to  the  em- 
bankment. The  giants  required  a  supgly  of  10  sec- 
ond feet  and  about  an  equal  amount  that  was  used 
for  sluicing  was  kept  in  circulation  by  pumps  that 
returned  it  from  the  sump  to  the  ditch,  thus  reduc- 
ing the  total  consumption  for  which  there  was  only 
a  limited  supply.  The  sluices  were  inclined  from 
2V2  to  5  per  cent. 

At  the  sump  two  14-  and  15-inch  United  Iron 
Works,  and  American  Manganese  dredge  pumps,  di- 
rect   connected   to    AUis-Chalmers    motors,    were    in- 


stalled and  pumped  the  excavated  material  through 
suction  pipes  of  from  12  to  15  feet  lift,  and  de- 
livered it  to  each  side  of  the  dam  through  a  separate 
special  12-inch  pipe  made  b}'  the  American  Rolling 
Mills  and  operated  under  a  maximum  head  of  115 
feet.  The  solid  material  was  distributed  and  classi- 
fied b_\-  gravity  and  sedimentation  to  forman  embank- 
ment with  coarse  materials  on  the  outer  slopes  and 
\'ery  fine  impervious  material  for  the  core. 

The  outlet  structure  is  82  feet  high,  140  feet  wide 
and  525  feet  long  and  contains  32,000  cubic  yards  of 
concrete  made  with  aggregate  provided  from  the 
near  by  Dull  sand  washing  plant.  The  concrete  was 
delivered  from  the  mixer  in  bottom  dump  buckets 
on  narrow  gage  flat  cars  hauled  by  a  gasoline  loco- 
moti\e  and  handled  bj-  two  120-foot  guy  derricks 
with  105-foot  booms  that  also  shifted  the  moveable 
forms. 

The  cost  of  the  hydraulic  fill  was  75  ce  its  per 
cubic  yard,  common  labor  receiving  from  36  cents 
to  48  cents  per  hour  and  good  carpenters  from  65 
to  80  cents.  Most  of  the  cement  was  purchased  for 
S3.00  per  barrel,  and  run-of-mine  coal  cost  from 
S4.IQ  to  $4.65  per  ton.  The  first  shovel  full  of 
earth  was  excavated  March  i,  1918,  pumping  the 
hydraulic  fill  material  was  commenced  June  12,  1919, 
the  concrete  work  was  completed  May  27,  1919,  and 
the  hydraulic  fill  was  finished  August  20,  1921.  The 
work  was  done  by  the  Miami  Conservancy  District, 
Charles  H.   Paul,  Chief  Engineer. 


Building  Zone  Ordinance  Unconstitutional 

The  building  zone  ordinance  of  Dallas,  Texas, 
which  prohibits  the  construction  of  any  business 
houses  within  what  the  ordinances  designates  as  a 
residence  district,  except  with  the  consent  of  three- 
quarters  of  the  property  owners  of  the  district  and 
approval  of  the  building  inspector  as  to  the  design 
of  the  proposed  structure,  has  been  held  to  be  un- 
constitutional and  void  by  the  state  supreme  court. 

The  argument  that  the  ordinance  was  for  the 
protection  of  public  health  or  public  safety  was  held 
by  the  judge  to  be  an  idle  contention,  as  was  also 
rhe  plea  that  a  business  building  would  impair  the 
public  comfort  or  be  injurious  to  the  public  welfare. 
The  jitdge  declared  that  the  ordinance  was  merely 
"to  satisfy  a  sentiment  against  the  mere  presence 
of  a  store  in  a  residence  part  of  the  city."  He 
claimed  that  the  law  of  the  land  would  not  permit 
a  man  to  be  deprived  of  the  lawful  use  of  his 
property  because  his  tastes  were  not  in  accord  with 
those  of  his  neighbors.  "Under  the  common  law 
and  in  a  free  country  a  man  has  an  unqualified 
right  to  erect  upon  his  land  non-hazardous  buildings 
in  keeping  with  his  own  taste  and  according  to  his 
own  convenience  and  means,  without  regand  to 
whether  they  conform  in  size  or  appearance  to  other 
structures  in  the  same  vicinity,  even  though  they 
may  tend  to  depreciate  the  value  of  surrounding 
improved  or  unimproved  property." 

This  judgment  was  brought  about  by  a  suit  which 
has  continued  since  1916,  when  a  citizen  applied 
to  the  city  for  a  permit  to  erect  a  brick  business 
house  in  a  residence  district.  The  city  has  no 
recourse  except  to  seek  a  new  hearing  before  the 
supreme   court. 
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Recent  Legal  Decisions 


CITY'S     POWER    TO     CONSTRUCT     WATER     RESERVOIR 
IN    PARK 

in  a  suit  tu  enjoin  the  city  of  Seattle  from  con- 
structing, at  a  selected  site  in  Volunteer  Park,  ;^ 
reservoir  for  the  storage  of  water  for  the  use  of 
the  city  and  its  inhabitants,  the  Washington  Su- 
preme Court  holds,  Ferry  v.  City  of  Seattle,  200 
Pac.  336,  that,  the  land  having  been  purchased 
by  the  city,  which  took  title  in  fee  simple,  the 
fact  that  the  city  made  expenditures  and  used 
the  land  for  park  purposes  does  not  p.fev'ent  it 
from  using  part  of  the  park  for  a  water  reservoir 
on  the  theory  of  an  irrevocable  dedication  for 
park  purposes.  And  the  proposed  reservoir  would 
not  be  enjoined  as  a  nuisance  merel}-  because  of 
the  possibility  of  its  construction  on  a  hill,  caus- 
ing a  subsidence  of  the  ground,  or  the  escape  of 
water,  without  evidence  that  these  would  be  the 
necessary  or  probable  results.  In  such  cases  the 
test  is  not  what  may  possibly  occur,  but  what 
may  be  reasonably  expected  to  happen. 


EXTENSION    OF    WATER    WORKS    SYSTEM    TO    EXCEED 
CONSTITUTIONAL   LIMITATION    NOT   MANDATORY 

Wisconsin  St.  1919,  par.  927-16,  in  so  far  as  it 
authorizes  cities  to  acquire  and  construct  public 
utilities  and  issue  bonds  payable  only  from  the 
revenue  thereof  and  secured  by  mortgage  liens 
thereon,  does  not  create  a  corporate  indebtedness 
within  the  constitutional  limitation.  But  the  Wis- 
consin Supreme  Court  holds.  State  v.  City  of 
Portage,  184  N.  W.  376,  that  a  city  cannot  be 
coerced  into  complying  with  an  order  of  thv* 
Railroad  Commission  to  make  improvements  in 
its  water  works  system  pursuant  to  like  provi 
sions  of  that  statute  relative  to  extensions,  addi- 
tions and  improvements,  if  the  city  would  by  so 
doing  exceed  its  constitutional  indebtedness.  The 
effect  of  compliance  with  such  order  would  be  to 
mortgage  the  city's  existing  water  works  to  se- 
cure the  payment  of  a  corporate  debt  incurred 
after  the  works  were  acquired  by  the  city. 


PAVING   RESOLUTION    UPH  ELD— EVIDENCE  THAT  T'H  E 

WORK   WAS   UNDERTAKEN    WHEN    PRICES   WERE 

HIGHEST    EXCLUDED 

A  resolution  to  pave,  passed  by  a  city  council 
on  March  19,  1920,  was  approved  by  the  mayor 
on  March  23,  1920.  The  law  forbids  the  mayor  to 
sign  such  a  resolution  within  four  days  after  its 
presentation  to  him,  but  provides  that,  if  not  re- 
turned within  ten  days  after  presentation,  it  shall 
take  effect  without  being  approved.  The  Min- 
nesota Supreme  Court  holds,  Harare  v.  City  of 
Thief  River  Falls,  184  N.  W.  225,  that  the  ap- 
proval was  nugatory,  and  the  resolution  could 
not  be  considered  as  returned,  either  as  approved 
or  vetoed,  and  it  went  into  effect  as  for  failure 
of  the  mayor  to  act.  The  trial  court  rightly  ex- 
cluded proof  offered  that  the  improvement  was 
undertaken  when  prices  therefor  were  the  high- 
est. There  was  no  averment  or  offer  of  proof 
that  the  city  council  members  were  actuated  by 
improper  motives  or  exercised  their  judgment 
arbitrarily. 


MUNICIPALITY    HELD    NOT    LIABLE    FOR    UNEXPECTED 

KILLING  OF  FISH   IN   FISH   POND  ON  CLEANING 

WATER    RESERVOIR 

The  I'tah  Supremo  Court  holds,  Lund  v.  Salt 
Lake  County,  200  Pac.  310,  that  the  county  was 
not  liable  for  the  destruction  of  fish  in  the  plain- 
tiff's fish  ponds  from  impure  water  allowed  to 
flow  therein  from  the  county's  water  supply  reser- 
voir after  it  had  been  flushed,  on  the  theory  of  a 
nuisance,  the  injury  being  an  unexpected  result 
of  the  cleaning  of  the  reservoir.  And  no  recov- 
ery could  be  had  as  for  property  taken  or  dam- 
aged for  public  use  without  just  compensation, 
the  damages  not  being  the  direct  consequence  of 
the  exercise  of  the  right  of  eminent  domain. 


LIMITATION    OF    INDEBTEDNESS 

The  Alabama  .Supreme  Court  holds.  Town  of 
Camden  v.  Fairbanks,  Morse  &  Co.,  89  So.  456, 
that  section  225  of  the  Alabama  Constitution, 
1901,  limiting  the  indebtedness  of  cities  and 
towns  to  5  per  cent  of  the  assessed  value,  but 
permitting  an  additional  indebtedness  of  3  per" 
cent  for  construction  or  purchase  of  water  works, 
etc.,  is  not  violated  by  a  contract  for  the  purchase 
by  a  municipality  of  machinery  for  use  as  part 
of  its  water  works. 


CITY  NOT   LIABLE  TO   EMPLOYEE  OF  RAILROAD  OPER- 
ATING   WITHOUT    FRANCHISE    BY    VIOLATION 
OF     LIGHT    POLE    ORDER 

The  fact  that  a  city  erects  an  electric  light  pole 
less  than  eight  feet  from  the  centre  line  of  a  rail'- 
road  track,  in  violation  of  an  order  of  the  State 
Railroad  Commission,  does  not  render  it  guilty  of 
negligence  as  respects  the  rights  of  a  brakeman 
injured  by  coming  in  contact  with  the  pole  while 
climbing  the  side  of  a  box  car  extending  over  the 
line  of  the  street,  where  the  railroad  was  oper- 
ating in  the  street  without  a  franchise.  There 
cannot  be  neglect  without  the  existence  of  a  cor- 
responding duty. — Sincerney  v.  City  of  Los  An- 
geles (Cal.  App.),  200  Pac.  380. 

TO    RESTRAIN    COLLECTION    OF    SIDEWALK    TAX,    THE 
PLAINTIFF    MUST    SHOW    PROPERTY    INTEREST 

In  order  to  entitle  a  plaintiff  to  temporary  in- 
junction restraining  the  collection  of  a  sidewalk 
tax,  the  Idaho  Supreme  Court  holds,  Crane  v. 
City  of  Harrison,  200  Pac.  892,  that  the  complain- 
ant must  show  some  present  interest  in  property  or 
liability  for  payment  of  tax. 

CONTRIIUiTOR   NKGI-IGEIVCE   IN    STEPPING    ON 
SEWER     INLET-COVER 

In  an  action  by  a  pedestrian  against  a  city. for 
injuries  sustained  by  stepping  on  an  iron  cover 
over  a  sewer  inlet,  while  passing  from  the  cartway 
of  a  street  to  the  sfdewalk,  it  was  held,  in  Kirshner 
V.  Philadelphia,  75  Pa.  Superior  Ct.  231,  that  judg- 
ment was  properly  entered  for  the  defendant  city 
where  it  appeared  that  the  accident  happened  in 
broad  daylight,  that  the  plaintiff  was  familiar  with 
the  location,  and  that  he  admitted  he  had  not  looked 
at  the  inlet-cover  as  he  stepped  on  it,  and  there  was 
also  evidence  that  the  cover  was  tilted  on  one  side, 
which  the  plaintiff  could  have  seen  if  he  had  looked. 
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Dec.  IS— ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel.  Buffalo. 
Secretary.  N.  L.  Nus.sbaumer  80  W. 
Genesee   Street,    Buffalo. 

Dec.  13-14  —  EASTERN  PAVING 
BRICK  MANUFACTURERS  ASSOCIA- 
TION. Annual  meetiner.  Pennyslvania 
Hotel,   New   York    City. 

Dec.  14  —  NEW  Y'ORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINBJERS.  Engineering  So- 
cieties'  building.   New   York  City. 

Dee.  15— ENGINEERS'  CLUB  OF  CIN- 
CINNATI.    Cincinnati. 

Dec.  15  —  BRIDGEPORT  BRANCH, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Hotel  Stratford. 
Secretar.v  Arthur  R.  Parker,  Watrou.s 
Engineering  Co.,  Bridgeport. 

Dec.  15  —  MERIDEN  BIIANCH, 
AMERICAN  SOCIETY  OF  MECH.A^NI- 
CAL  ENGINEERS.  Home  Club.  Sec. 
E.   W.   Carruth,   Aeolian   Co..   Meriden. 

Dec.  15 — TOLEDO  SECTION,  AMERI- 
CAN SOCIETY  OF  MECHANICAL  EN- 
GINEERS. Secretary.  Loring  Freed, 
Atlas    Chemical    Co. 

Dec.  16  —  ASSOCIATED  PENNSYL- 
VANIA HIGHWAY  CONTRACTOK.K. 
Second  annual  meeting.  Joint  mteting 
with  HIGHWAY  CONSTRUCTION  IN- 
DUSTRY OP  PENNSYLVANIA.  Penn- 
Harris   Hotel,   Harrisburg.    Pa. 

Dec.  10— METROPOLITAN  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Secretary,  G.  I. 
Rhodes,    11.')    Broadway,    N.    Y.   C. 

Dec.  20— PHILADELPHIA  SECTION. 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Chamber  of  Com- 
merce. Secretary,  Prof.  W.  "H.  Kava- 
naugh    Un.   of  Penn. 

Dec.  22-23— KANSAS  ENGINEERING 
SOCIETY.  Annual  meeting.  Hutchin- 
son. Kan.  Secretary,  J.  M.  Averill,  To- 
peka, 

Dec.  27-30— AMERICAN  ECONOMIC 
ASSOCIATION.      Pittsburgh,    Pa. 

Doc.  28-29  —  AMERICAN  AS.'^OCIA- 
FOR  LABOR  LEGISLATION.  Fifteenth 
Annual  Meeting  Pittsburg.  Frederick 
MacKenzie,  Director  of  Publicity,  ISl 
E  23rd   St.,   New   York. 

Dec,  27-31  —  AMERICAN  ASSOCIA- 
TION FOR  THE  ADVANCEMENT  OF 
SCIENCE,  SMITHSONIAN  INSTITUTE, 
Washington,    D.   C.      Toronto,  Canada. 

.Inn.  4-14  —  CLEVELAND.  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,   Cleveland,  Ohio. 

.Ian.  B-e  —  AMERICAN  ENGINEER- 
ING COUNCIL,  FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES.  An- 
nual meeting.  AVashington,  D.  C. 

Jnn.  17-19  —  IOWA  ENGINEERING 
.'SOCIETY.  34th  annual  meeting.  Sioux 
City.  Secretary — Lloyd  A.  Canfleld,  Des 
Moines,  la. 

Jnn.  17-19— ASSOCIATED  GENERAL 
CONTRACTORS.  3rd  annual  meeting. 
Hotel    Winton,    Cleveland     Ohio. 

Jiin.  17-20 — ASSOCIATION  OF  CA- 
NADIAN BUILDING  AND  CONSTRUC- 
TION INDUSTRIES.  4th  annual  confer- 
ence. Royal  Connaught  Hotel,  Hamil- 
ton. 

.Tan.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago,  111. 

.Inn.  18-19 — AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  meeting. 
New   York  City. 

Jnn.  27  —  NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  So- 
cieties' Bldg..  New  York  City.  Secre- 
tar.v— G.  I.  Rhodes,  ll.'i  Broadway,  New 
York   City. 

Feb.  13-16— AMERICAN  CONCRETE 
INSTITUTE.  Convention  Cleveland. 
Secretary  Harvey  Whipple,  814  New- 
Secretary  Harvey  Whipple,  814  New 
Telegraph    Building.    Detroit.    Mich. 

Feb.  12-17  —  CONFERFNCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan, 
Ann    Arbor,    Mich. 

Feb.  15-17 — AMERICAN  INSTITUTE 
OF  ET,ECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties' building.  New  York  City, 


Feb.  21-23  —  MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CIVIL  EN- 
GINEERS. First  annual  convtMition 
Curti.s   Hotel,   Minneapolis. 

Apr.  37-30— BUILDING  OFFICI.XLS' 
CONFERENCE.  Apr.  27-28.  Cleveland, 
O.;  Apr.  2il,  Massillon,  O. ;  Apr.  30, 
Youngstown,  O. 

May  1.--19  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia,  I'a. 


AMi<;nitA\   .vssoci A'l'iox   «»k 

EfiUlXKHHS 

At  the  quarterly  meeting  of  the  Board 
ol  I-'ircctors  of  ihc  .-Vmerican  Associa- 
tiiMi  of  Engineers  in  Chicago,  Xovcmbcr 
i8  and  19,  1921,  steps  were  taken  lo 
imsh  constniclion  and  pnlilii.'  ser\icc  ac- 
tivities iinmcdialely  ihrongh  the  220 
local  nnits  of  the  association.  The 
■inccling  decided  thai  the  local  organi- 
zations of  the  Association  should  stimu- 
late construction  throughout  the  coun- 
try, especially  in  municipalities,  in  ac- 
cordance with  the  suggestions  and  pians 
of  the  National  Employment  Conicr- 
encc  held  recently  in  Washington 
through  active  cooperation  with  muni- 
cipal, federal,  and  slate  authori'ties.  Sim- 
ilar action  was  also  directed  to  the  end 
that  municipal  engineering  service  be 
improved  through  an  educational  cam- 
paign for ; 

1.  More  certain  tenure  of  ofiice. 

2.  Having  technical  engineering  work 
supervised  by  engineers. 

3.  Putting  compensation  on  a  basis  o( 
c|ualifications   and   service  rendered. 

4.  Insisting  that  only  the  higlicst 
grade  of  engineering  service  be  ac- 
cepted. 

5.  Extensive  cooperation  wilh  local 
ci\ic  organizations. 

6.  Encouraging  engineers  to  prepare 
popular  articles  about  municipal  work 
such  as  paving,  sewerage,  sewerage  dis- 
posal, sanitation,  water  supply,  city 
lighting  and  city  planning. 

The  point  was  emphasized  that  this 
edncalional  work  should  be  more  for 
the  general  pii])lic  and  not  so  much  for 
engineers. 

Charters  were  granted  to  three  nev/ 
chapters:  Greensboro,  N.  C,  Vander- 
bilt  Unixersity,  and  Mississippi  Agricul- 
tural and  Alcchanical  College.  To  date 
800  new  student  members  have  joined 
the  Association  this  fall.  In  the  engin- 
eering schools  of  the  University  of 
Southern  California,  University  of  Ar- 
izona, and  New  Mexico  State  College 
100  percent  of  all  the  engineering  stu- 
dents are  members  of  the  .\mcrican  .\s- 
socialion   of   En.ginecrs. 


Crete  and  I'lein forced  Concrete  contained 
in  the  Progress  Report  of  the  Joint 
Committee  on  Standard  Specifications 
for  Concrete  and  Reinforced  Concrete, 
published  in  "proceedings"  for  August, 
1921.  There  were  six  sessions,  at  which 
the  portions  of  the  Report  considereil 
tentatively    were: 

Water-Proofing  and  Protective  Treat- 
ment;  Surface  Finish;  Depositing  Con- 
crete; Forms;  Details  of  Construction; 
Design  ;  Discussion  of  Design  and  De- 
tails of  Construction;  General  Discus- 
sion of  the  Tentative  Specificalions  for 
Concrete  and  Reinforced  Concrete  and 
of  the  Scope  of  the  Joint  Committee's 
Work;  Quality  of  Concrete;  Materials, 
and  Proportioning  and  Mixing  Concrete. 


AMKUIOAN    ASSOCIATION    FOR 
LABOR   LEGISLATION 

The  Fifteenth  Annual  Meeting  is  to 
be  held  at  the  William  Penn  Hotel, 
Pittsburgh,  Wednesday  and  Thursday, 
Dec.  28-29.  The  most  timely  subject 
— Uueinploymcnt,  and  what  should  be 
done  about  it —  will  be  handled  by 
several  persons  who  are  thoroughly  fa- 
miliar with  the  subject.  Recent  im- 
portant developments  in  workmen's 
compensation  will  also  be  discussed  by 
leading  authorities.  The  number  of 
persons  attending  these  meetings  will 
be  approximately  500,  but  all  sessions 
are   open   lo   the   public. 


.AIMERK'AN    SOClErV    Ol'    (1X11, 
KNGllVEKRS 

The  meetings  of  December  7  and  8, 
1921,  were  devoted  lo  a  discussion  of 
the    Tentative    Specifications    for    Con- 


NATIONAL    PAVIIVf;    DRICK    -MANT- 
FACTURERS    ASSOCIATION 

The  Annual  Joint  Conference  was 
held  at  Pittsburgh,  Pa.,  Dec.  6th  and 
7th.  The  program  included  the  dis- 
cussion of  specifications  at  the  advance 
meeting  of  the  Advisory  Committee, 
Dec.  Sth.  .Addresses :  "Heavy  Clay 
Products  Research  and  its  Relation  to 
Paving  Brick  Manufacture,"  by  A.  V. 
Rleininger,  Homer  Laughlin  Pottery 
Co.,  chairman  Technical  Committee, 
Joint  Clay  Products  Research  Commit- 
tee ;  "The  Engineering  Point  of  View 
Toward  the  Trade  Association,"  by 
E.  J.  Mehren,  editor.  Engineering  Nezvs 
Record;  "What  Trade  Associations  Are 
Doing  for  Their  Members,"  by  E.  W. 
McCuullough,  manager  Fabricated  Pro- 
duction Dcpt.  II  S.  Chamber  of  Com- 
merce; and  "Trade  Associations  and 
their  Relation  to  Educational  Institu- 
tions," by  .'\rlhur  H.  Blanchard,  pro- 
fessor of  Highway  Engineering  and 
Transport,  University  of  Michigan, 
;iuthor  and  consulting  engineer.  There 
was  an  inspection  trip  of  Allegheny 
CountN    and  Pittsburgh   paving, 

AMERICAN    ROAD    Ill'ILDRRS  ASSO. 

.A.t  the  annual  meetin  in  New  York, 
Nov.  IS,  the  officers  elected  were: 
President,  H.  L.  Bowlby,  Chief,  War 
Materials  Division,  Bureau  of  Public 
Roads,  Washington,  D.  C.  Vice-presi- 
dent, Northeastern  District,  Charles  J. 
Bennett,  State  Highway  Commissioner 
of  Connecticut,  New  Haven,  Conn. 
(Continued   on   Page   4t;0) 
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COMBINATION     HOIST     AND     AIR 
COMPRESSOR 

The  Combination  Hoist  and  Air  Com- 
pressor manufactured  l)y  the  Novo  Eln- 
gine  Co.,  was  designed  especially  for 
bridge,  elevated  tank,  and  other  steel 
erection  work,  within  its  capacity,  and 
is  useful  for  trench  work — the  hoist 
being  used  to  lower  and  place  pipe  and 
the  compressor  for  caulking  or  light 
rock  drilling. 

The  outfit  consists  of  a  Novo  Type 
TN  non-reversible  hoist  driven  by  gears 
from  a  Novo  15  h.  p.  engine.  A  6x6- 
inch  single  acting  compressor,  driven  by 
belt  on  a  clutch  pulley,  is  mounted  on 
an  extension  of  the  channel  frame. 

Both  hoist  and  compressor  are  equip- 
ped with  friction  clutches  so  that  either 
one  may  be  operated  independent  of  the 
other.  The  hoist  drum  holds  700  feet 
of  %-inch  cable  and  has  a  niggerhead 
mounted  on  each  end  for  handling  scaf- 
folding, eercting  derrick,  etc. 

A.  contracting  band  friction  clutch  is 
mounted  on  the  intermediate  shaft  for 
operating  the  drum  or  niggerheads  and 
a  powerful  asbestos-lined  foot  brake 
equipped  with  a  ratchet  lock  is  supplied 
to  hold  the  load. 

The  compressor  has  a  displacement 
of  60  feet  per  minute,  which  is  ample 
for  handling  one  riveting  hammer, 
caulking,  light  drilling,  reaming,  etc. 
An  unloader  is  provided  for  cutting  oui 
the  compressor  when  the  supply  of  air 
exceeds  the  demand  is  adjustable  and 
entirely  automatic  in  its  operation. 

The  crank  case  of  the  compressor  is 
enclosed  and  is  cast  separate  from  the 
cylinder.  The  lower  part  of  the  crank 
case  is  filled  with  oil  and  at  each  revo- 
lution of  the  shaft  the  connecting  rod 
splashes  the  oil  on  all  bearings,  pins, 
etc. 


Both  inlet  and  discharge  valves  arc 
made  of  light  sheet  steel,  seat  quickly 
and  quietly  without  wear  on  the  cylin- 
ders and  cause  the  machine  to  run  prac- 
tically noiseless. 


.■VSI'HALT     KOAD     REPAIR     OITFIT 

The  road  repair  outfit  mantifactured 
by  Littleford  Bros,  and  sold  by  H.  P. 
Andressen  &  Co.,  was  designed  to  pro- 
vide in  a  single  apparatus  everything 
required  for  the  proper  maintenance  of 
modern  roads  and  pavements.  It  com- 
bines in  a  single  unit  the  heating  or 
melting  kettle,  two  bins  for  holding  sand 
and  stone,  a  combination  mixing  pan 
and  tool  carrier,  a  heater  for  tampers 
and  motors,  a  coal  burning  furnace,  a 
coal  bin,  a  cement  bin  and  auxiliaries 
with  four  men,  is  compactly  mounted 
on  four  wheels  and  arranged  to  be 
hauled  by  a  team,  a  truck  or  a  tractor. 


The  arrangement  is  such  that  materials 
charged  into  the  top  of  the  wagon,  are 
heated  and  delivered  by  gravity  to  the 
mixing  pan  in  the  rear  ready  for  appli- 
cation to  the  cement. 

It  is  not  subject  to  derangement  or 
breaking  and  does  not  require  skilled 
labor  for  its  operation.  The  125  gal- 
lon asphalt,  tar  or  water  kettle  is  made 
with  welded  seams  and  is  provided  with 
two  J^-inch  drawoff  cocks  with  screened 
outlets  which  can  be  used  simultane- 
ously for  filling  pouring  pots,  for  pene- 
tration methods  work,  and  for  mixing 
and  to  serve  the  mixing  pan  for  patches. 
The  two  l-yard  material  bins  are  sur- 
rounded on  all  sides  by  hot  air  flues 
and  are  each  provided  with  a  10  x  10- 
inch  outlet  controlled  by  a  sliding  door. 

A  steel  rest  bar  in  the  fire  box  and 
notches   in   the  lower  edge  of   the  door 


.\I.VKING    BITUMINOUS 
CONCRETE    MIX 


FILLING    POT    WITH 
MEASURED   HOT   ASPHALT 


permit  tools  to  be  quickly  heated  with- 
out disturbing  the  fire.  .A  51  x  42-inch 
steel  plate  mixing  pan  and  tool  carrier 
is  hinged  to  the  rear  of  the  wagon  at 
road  level  and  when  hauled  up  by  the 
supporting  chains,  serves  as  a  carrier 
for  all  necessary  tools.  The  20  x  51- 
inch  furnace,  lined  with  fire  brick  tiles, 
has  a  steel  aslipan  and  renewable  sec- 
tional grate  bars  and  is  arranged  with 
dampers  permitting  the  heat  to  be  con- 
centrated either  on  the  kettle  or  on  the 
aggregate  bins  or  on  both.  The  two 
steel  smoke  stacks  are  each  provided 
with  self  looking  dampers  which  control 
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COMPLETE    OUTFIT    START- 
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the  temperatures.  There  is  a  350- 
pound  coal  box  with  a  capacity  suffici- 
ent for  one  daj's  supply  and  a  water- 
tight cement  box  with  a  capacity  of  6 
bags.  The  approximate  shipping  weight 
of  the  apparatus  is  5,500  pounds. 

The  Andressen  Road  Repair  Outfit  is 
claimed  to  be  the  only  one  of  i'ts  kind 
on  the  market,  can  be  operated  by  three 
or  four  men,  and  is  especially  suitable 
for  small  patch  work  at  remote  points 
and  for  restoration  or  the  repairing  of 
cuts  when  the  large  plant  is  not  in 
operation.  It  is  also  suitable  for  emer- 
gency or  Portland  cement  concrete  work 
in  the  winter  as  it  furnishes  hot  water, 
hot  stone,  hot  sand  and  a  mixing  de- 
vice in  one  apparatus. 


WAYNE    SECTIOIVAL    GRAXU    STAND 

The  sectional  grandstand  manufac- 
tured by  the  Wayne  Iron  Works  is  a 
patented  design  and  construction  that 
has  been  approved  by  the  Bureau  of 
Building  Inspection  01  Philadelphia.  It 
is  made  of  duplicate  light  steel  sections 
that  permit  it  to  be  built  up  in  tiers  of 
any  length  or  height  by  the  addition  of 
standard  pieces  which  may  be  dowelled 
securely  together  withoiu  requiring  the 
use  of  any  tools  for  its  erection  or  re- 
moval. There  are  no  small  pieces  and 
no  bolts,  screws,  nails  or  pins.  All 
pieces  are  interchangeable  and  fold  flat 
for  compact  storage  or  transportation 
V.  hen  not  in  use. 

.\  stand  786  feet  long  and  seven  tiers 
high,  was  erected  in  Philadelphia,  May 
23,  1921,  in  one  working  day  by  a 
foreman  and  eight  unskilled  laborers 
and  was  removed  by  the  same  men  in 
three  hours.  It  had  a  seating  capacity 
of  1,000  people  and  was  entirely  of  steel 
excepting  the  wooden  board   scats. 


INDUSTRIAL    NOTES 


l-ISOM  THE  AMEK1CA.\    HOAD 
IIUILDEKJi'   ASSOCIATION 

All  of  the  initial  40,000  square  feet 
of  space  for  the  forthcoming  Thirteenth 
National  Good  Roads  Show  to  be  held 
at  the  Coliseum,  Chicago,  111.,  January 
16  'to  20  next,  under  the  auspices  of 
the  American  Road  Builders'  Associa- 
tion, having  been  reserved  by  86  exhibi- 
tors at  the  first  drawing  in  October,  the 
officials  in  charge  have  arranged  for 
about  20,000  square  feet  of  additional 
space  to  care  for  a  waiting  list  of  about 
fifty  firms  not  yet  accommodated.  Ar- 
rangements have  been  made  by  E.  L. 
Powers,  secretary  for  about  12,000 
square  feet  of  space  in  the  balcony  of 
the  Coliseum  and  8,000  to  10,000  more 
square  feet  in  two  buildings  adjoining 
the  Coliseum  Annex  on  the  South. 

Diagrams  showing  the  new  space  were 
sent  to  prospective  exhibitors  during 
the  past  few  days.  There  were  144  ex- 
hibitors at  the   show   last  year   and  the 


indications  are  that  the  number  this 
year  will  approach  nearer  the  200  mark. 
The  show  last  year  also  broke  all  rec- 
ords for  attendance.  It  is  expected  that 
the  attendance  this  year  will  be  even 
greater. 

At  a  recent  meeting  of  the  directors 
of  the  American  Road  Builders'  Asso- 
ciation it  was  decided  to  open  the  show 
with  a  band  concert  on  the  night  of 
January  16.  The  Twelfth  American 
Good  Roads  Congress  to  be  held  in 
connection  wilh  the  show  will  open  on 
the  following  day.  A  meeting  of  ex- 
hibitors was  held  in  Chicago  Saturday 
December  3rd,  at  which  excellent  enter- 
tainment and  program  features  were 
planned.  Efforts  are  being  made  to  se- 
cure special  reduced  railroad  rates,  all 
points  to  and  from  Chicago,  for  the 
week  of  the  show.  The  Central  Pas- 
senger Association  has  already  granted 
a  rate  of  one  and  one-half  fare  for  the 
round  trip  throughout  its  Middle  West 
territory,  the  reduction  being  made  upon 
certification  by  passenger  to  the  railroad 
agent  at  the  show  before  the  return 
trip.  The  indications  are  that  all  the 
other  passenger  associations  will  follow 
suit. 

Man}-  new  features  will  be  found  in 
the  show  this  year.  The  U.  S.  Bureau 
of  Public  Roads,  will  have  a  mammolli 
exhibit  covering  2,000  square  feet  of 
space  and  will  demonstrate,  in  addition 
10  eveo'thing  exhibited  heretofore,  the 
best  methods  of  choosing  sites  for  new 
roads,  as  well  as  tests  of  road  mate- 
rials, drainage  and  subgradcs  and  the 
effect  of  impact  on  both  pavements  and 
subgradcs — 

The  Osgood  Company,  of  Marion, 
Ohio,  announces  the  opening  of  a 
branch  sales  office  at  121 1  Conway 
Eldg.,  Chicago,  111.,  Telephone  No.  State 
5960,  which  will  be  in  charge  of  Arthur 
B,   Sonneborn,  as  Manager. 

On  December  15th,  the  New  York 
Office  of  the  Blaw-Knox  Company,  will 
move  from  the  City  Investing  Building 
to  the  Carbide  &  Carbon  Building,  30 
East  42nd  Street. 


(Continued  from  Page  458) 
\'ice-prcsident.  Southern  District,  Frank 
Page,  Chairman,  North  Carolina  State 
Highway  Commission,  Raleigh,  N.  C. 
\'ice-prcsident,  Central  District,  A.  R. 
Hirst,  State  Highway  Engineer  of  Wis- 
consin, Madison,  Wis.  Vice-president, 
Western  district, 'vV.  W.  Crosby,  National 
Park  Service,  Estes  Park,  Colo.  Sec- 
retary, E.  L.  Powers,  Editor,  "Good 
Roads,"  New  York,  N.  Y.  Treasurer, 
Senator  James  H.  MacDonald,  former 
State  Highway  Commissioner  of  Con- 
necticut, New  Haven,  Conn.  Directors: 
Fred  E.  Ellis,  Fred  W.  Sarr,  R.  A. 
Meeker,  W.  D.  Uhler,  S.  E.  Bradt,  F. 
i*".    Rogers,    George    W.    Tillson. 


Routine  business  was  transacted,  a 
dinner  was  held  at  Automobile  Club 
of  America,  and  in  the  evening  there 
were  addresses  by  the  officers  and 
guests. 


.4.MEKICAN      CONCRETE      INSTITUTE 

The  prograin  of  the  convention  at 
Cleveland  February  13,  14,  15  and  16, 
1922,  will  be  spread  over  nine  conven- 
tion sessions — two  sessions  a  day  for 
three  days  and  three  sessions  on  a 
fourth  day.  These  will  be  divided  as 
follows :  two  sessions  for  contractor 
problems — the  practical  problems  on  the 
job;  two  sessions  for  concrete  products 
manufacturers;  one  session  on  Roads; 
oite  session  on  Houses ;  one  session  on 
Research ;  two  sessions  on  Engineering 
Design  and   Inspection. 

The  Institute  Committees  are  prob- 
ably better  organized  this  year  to  cover 
thoroughly  the  work  of  the  concrete 
field  than  they  have  ever  been  before. 
'While  theoretically  the  A.  C.  I.  has 
always  stood  for  all  development  worthy 
of  notice  in  concrete  work,  it  has  per- 
haps in  its  later  years  given  more  at- 
tention to  technical  and  theoretical  mat- 
ters in  some  lines  than  to  the  practical 
problems  of  the  field,  which  are  as 
clearly  important. 

A  special  Committee  on  Organization 
appointed  at  the  time  of  the  last  Con- 
vention was  asked  to  review  the  whole 
field  of  technical  activities  of  the  In- 
stitute ;  to  make  certain  recommenda- 
tions to  the  Board  of  Direction  as  to 
the  reorganization  of  old  committees 
and  the  appointment  of  new  ones,  to 
outline  a  program  for  committee  work, 
where  committee  programs  did  not  al- 
ready exist  and  to  accomplish  the  whole 
thing  with  special  reference  to  three 
distinct  groups  of  interest  represented 
in  Institute  membership,  namely :  Engin- 
eering Design  and  Inspection,  Construc- 
tion, Products  Manufacture.  This  com- 
mittee held  two  all-day  meetings  March 
17  and  May  4,  and  accomplished  con- 
siderable by  correspondence  also.  It 
presented  its  report  at  a  meeting  of 
the  Board  of  Direction  May  6,  and  with 
only  minor  modification,  the  report  was 
adopted  as  a  working  program  for  In- 
stitute activities. 


NEW  ENGLAND   ROAD   BIIILDING 
ASSOCIATION 

The  first  annual  dinner  under  the 
auspices  of  the  New  England  Road 
Builders'  Association  will  be  held  at 
the  Hotel  Somerset,  Commonwealth 
Aveinie,  Boston,  Mass.,  on  Thursday, 
December  15,  1921,  at  6  o'clock  P.  M. 
Frederick  Hoitt,  secretary,  168  Devon- 
shire Street,  Boston.  Distinguished 
guests  and  some  speeches  are  expected. 
This  affair  is  open  not  only  to  mem- 
bers of  the  New  England  Road  Build- 
ers' Association,  but  also  to  all  road 
builders  in  New  England,  to  material 
and  supply  dealers  and  friends.  The 
cost  will  be  $5  per  person. 
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Centrifuges  for  Dewatering  Sludge 


By  T.  Chalkley  Hattonf 


Sludge  used  by  farmers  in  Germany  dewatered  by  filter  presses  and  cen- 
trifuges, the  latter  different  from  any  heretofore  used  in  this  country 
and  described  in  this  article. 


Every  engineer  engaged  in  the  study  of  sewage 
disposal  by  modern  methods  recognizes  that  the 
art  is  divided  into  two  distinct  problems — the  partial 
purification  of  the  liquor  and  the  disposal  of  the 
sludge — and  that  the  latter  is,  of  the  two,  the 
more   difficult   to    satisfactorily   solve. 

For  many  years — in  fact  up  to  the  present — 
sludges  produced  by  many  of  the  English  sewage 
disposal  plants  were  deposited  upon  ground  and 
plowed  in.  After  a  few  seasons  of  this  practice, 
the  tracts  of  ground  set  aside  for  this  purpose  be- 
came sour  and  unable  to  digest  the  organic  mat- 
ter.     They    were,    therefore,    abandoned. 

The  largest  sewage  disposal  plant  in  England, 
the  Birmingham  plant,  is  now  lagooning  the  sludge, 
monopolizing  a  large  tract  of  most  excellent  ground 
which  could  otherwise  be  used  for  the  production 
of  foodstuffs  of  which  the  country  stands  so  greatly 
in  need.  This  method  not  only  destroys  the  real 
value  of  the  ground  but  constitutes  a  nuisance  to 
the    immediate    neighborhood. 

To  sum  up  my  impressions  after  a  recent  visit 
to  many  of  the  sewage  disposal  plants  of  England: 
There  was  none  (except  disposal  at  sea)  where 
the  disposal  of  the  sludge  was  being  handled  so  as 
to  avoid  a  nuisance.  In  fact,  it  was  creating  a  far 
greater  nuisance  than  the  clarification  of  the  sdw- 
age,  and  but  little  progress  appears  to  have  been 
made   since  my   last  visit  in   1907. 

I  had  an  opportunity  to  compare  the  relative  ad- 
vantage of  the  methods  employed  in  Germany  and 
England. 

The  sludge  problem,  my  observation  showed,  was 
studied  with  painstaking  care  and  considerable  skill 

ira^'puhll^'^u  ®^°.l^  ^^^  Sanitary  Engrineerin^  Section,  Araer- 
tr-v,-   f  V-     "''^Ith  Association. 
Tcniet  i-ngrineer  of  Sewerage  Commission,  Miwaukee,  Wis. 


by  the  German  engineer.  Recognizing  that  he  had 
a  product  for  which  there  was  a  market,  he  pro- 
ceeded to  make  sure  of  this  market  by  preparing 
and  delivering  his  product  so  as  to  give  satisfaction 
to  the  ultimate  buyer. 

The  English  engineer,  on  the  other  hand,  starts 
with  the  assumption  that  the  English  farmer  and 
truck  grower  will  not  use  sludge  in  any  form,  no 
matter  how  well  prepared  and  conveniently  deliv- 
ered. He  ignores  the  requirements  of  his  potential 
customers  and  produces  his  sludge  in  a  form  best 
suited  to  himself.  It  is  to  be  regretted  that  the 
American  engineer  has  adopted  the  same  negative 
point  of  view. 

Modern  agricultural  chemistry  shows  tliat  all 
sludges  produced  by  sewage  disposal  plants  con- 
tain sufficient  fertilizer  value  in  >the  form  of  ni- 
trates (ammonia  and  humus)  to  warrant  their  use 
by  the  farmer  or  small  truck  gardener,  provided 
the  cost  of  handling  is  not  too  great.  That  the 
sludges  produced  from  plain  sedimentation  may  be 
profitably  used  by  the  agriculturist  when  the  wagon 
haul  does  not  exceed  five  miles  and  providing  the 
sludge  contains  not  more  than  75  per  cent  moisture, 
was  demonstrated  by  the  Agriciiltural  Department 
of  the  late  Imperial  German  Government  as  far 
back  as  1912.  The  German  Government  from  that 
time  on  prepared  and  distributed  literature  instruct- 
ing farmers  in  the  most  approved  ways  of  using 
sludge  as  a   fertilizer. 

What  has  been  the  result?  Hamburg,  Hanover, 
Frankfurt-on-the-Main  and  many  other  German  mu- 
nicipalities are  disposing  of  their  sludge  to  the  sur- 
rounding communities  so  effectually  as  not  to  have 
a  dozen  wagon-loads  left  on  hand  any  one  night. 
In  fact,  the  demand  is  sO  great  that  each  customer 
is   given   his   own   day    in  the  month  when   he  must 
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come  for  hi?  apportionment,  for  which  lie  pa\s  a 
certain  sum  fixed  by  the  government.  \\'hile  this 
sum  is  not  sufficient  to  meet  the  cost  of  dewatering 
the  sludge,  it  defrays  at  least  a  part  of  the  expense. 
More  important  is  the  fact  that  the  sludge  nuisance 
is  eliminated  while  the  prosperity  and  productivit}' 
of  the  community  are  materially  advanced. 

Xow  how  has  Germany  accomplished  what  none 
of  the  rest  of  the  world  has  been  able  to  achieve  ? 

First,  by  preparing  its  product  to  meet  conditions 
under  which   the  consumer  can  handle  it. 

Second,  by  educating  the  consumer,  through  na- 
♦  tional  and  local  government  bureaus  as  to  the  value 
of  the  product  and  the  best  methods  of  using  it. 

As  a  result  of  these  two  important  services,  a 
market  for  all  the  sludges  produced  has  not  only 
been  found  but  is  being  extended  more  rapidly 
than  the  demand  can  be  met. 

That  sludge  which  has  been  properly  prepared 
need  not  look  far  or  long  for  a  buyer  has  been  proved 
by  at  least  one  progressive  English  municipality. 
The  city  of  Bradford,  after  extracting  the  excess 
grease  from  its  sewage  through  filter  presses,  breaks 
up  the  cake  bj'  means  of  a  disintegrator  and  thus 
finds  a  ready  and  profitable  market  for  it  among 
the   fertilizer  manufacturers. 

NotW'ithstanding  the  fact  that  Bradford's  raw- 
sewage  is  notoriously  offensive,  the  neighborhood 
around  the  disposal  works  is  free  from  unpleasant 
odors.  This  is  due  in  part  to  the  effective  methods 
employed  and  in  still  greater  part  to  the  prompt 
shipment   of   the    sludge   to    the  consumer. 

The  Germans  have  prepared  their  sludges  by 
partial  dewatering  through  both  filter  presses  and 
centrifuges  and  the  sludges  so  treated  are  produced 
mainly  from  plain  precipitation.  The  filter  presses 
in  use  are  quite  similar  to  the  types  in  common  use 


CROSS-SECTIOX    OF    CENTRIFUGE 


in  America  from  which  about  the  same  results  are 
obtained.  The  centrifuges,  however,  are  quite  dif- 
ferent from  any  the  writer  has  heretofore  seen, 
and  are  worth  a  brief   description. 

The  machine  is  made  by  the  "Hanomag"  Works 
at  Hanover-Linden,  Germany.  It  was  designed  b\ 
Dr.  ter  Meer,  director  of  the  Hanomag  plant  and 
Mr.  George  Froboese,  his  master  mechanic.  During 
the  war,  the  American  patents  became  the  property 
of  the  custodian  of  enemy  property  and  were  pur- 
chased by  the  Barth  Engineering  and  Sanitation 
Compam-  of  New  York  City,  which  changed  the 
name  of  the  machine  to  "Besco-ter-Meer." 

Unlike  most  centrifuges,  the  machine  is  continu- 
ous and  automatic  in  its  operation  and  is  devoid  of 
all  screens.  It  can  be  set  to  feed,  discharge,  post 
centrifuge  and  scoop  at  any  cycle  or  combination 
without  any  manual  control.  It  builds  up  its  cake 
against  a  solid  stationary  plate  and  unloads  it  by 
dropping  below  this  plate  the  depth  of  the  bowl, 
the  cake  being  thrown  out  of  the  bowl  by  centrifugal 
force  into  a  chamber  equipped  with  revolving  scrajpers 
which   remove  it  to  the  point  of  discharge. 

Because  the  machine  is  of  more  than  pas'sing  in- 
terest to  the  sewage  disposal  engineers  and  because 
we  have  been  operating  one  in  the  testing  station  of 
the  citv  of  Milwaukee  for  six  or  eight  months,  the 
writer  has  included  two  cuts  of  the  enlarged  machine 
showing  a  photograph  of  the  machine  as  set  up 
(this  is  not  reproduced),  and  a  cross  section  through 
the  center.  The  important  dimensions  are  as  fol- 
lows :  Inner  diameter  of  drum  44  inches ;  drop  of 
drum  when  discharging,  20  inches.  Depth  of  cake 
chamber  to  overflow  zone,  24  inches.  Thickness  of 
cake  formed,  9  inches.  Operating  oil  pressure  to 
support  shaft  drum  and  motor,  210  pounds  per 
square  inch.  Total  height  of  machine  including 
motor,  10  feet.  Diameter  of  outer  housing,  6j4  feet. 
Weight  of  machine,  approximately  10  tons,  R.  P. 
M.  1,000.  ?tlain  drive  motor,  35  h.p.  slip  ring.  Oil 
pump  motor  10  h.p.  Automatic  control  motor,  2 
h.p.  Inlet  valve  designed  to  automatically  control 
rate  of   feed  during  cycle. 

Average  records  taken  from  two  disposal  plajits 
where  these  centrifuges  have  been  in  use  for  several 
years  will  fairly  illustrate  the  ability  of  the  machine 
to  dewater  skidges  from  plain  sedimentation.  At 
the  Herrenhausen  Sewage  Disposal  Plant,  which 
treats  the  sewage  from  Hanover-Linden,  amounting 
to  40  million  gallons  daily,  plain  sedimentation  onl\ 
is  carried  out  for  clarification.  The  time  of  deten- 
tion is  two  hours.  Every  two  days  one  of  the  12 
sedimentation  tanks  is  emptied  and  the  precipitated 
solids,  amounting  to  70  per  cent  of  the  total  sus- 
pended solids  in  the  raw  sewage,  is  run  to  sludge 
storage  tanks. 

This  sludge,  containing  96  per  cent  moisture, 
pa'sses  through  a  g  m.m.  mesh  screen  and  into  one 
of  three  36-inch  centrifuges,  each  of  which  delivers 
II  cuunic  vards  of  cake  per  hour,  containing  from 
■-2  to  75  per  cent  moisture,  the  filtrate  beiing  returned 
to  the  raw  sewage.  The  cycle  of  operation  is  four 
minutes,  which  embraces  filUng,  centrifuging  and 
discharging.  Each  machine  requires  25  h.p.  motor 
to  operate  and  one  man  looks  after  the  operation 
of  all  the  equipment  in  the  centrifuging  house. 
.Screw  convevors  carrv   the  cake   from  the  machines 
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to    outside    the    building    where    it    is    loaded    upon  handled    by    tlie    farmer   and    trucker    and    will    thu> 

wagons  b}-  the  fanners  and  hauled  away.  create  a  steady  market   for  all  produced.     He  tirmlv 

The  sewage  disposal  meithod  in  use  at   I-'rankfort-  beheves  it  the  province  of  the  Saniitary  Engineering 

on-Main    consists    of    fine    screening,    three-quarters  Section    of    the    American    Public    Health    Ass»cia- 

of  an  hour  detention  in  sedimentation  tanks  and  de-  tion   to  put   a   little  "pep"   into   the   Bureau   of    Soils 

watering   of    sludge.      Seventy-five    per    cent    of    the  of    the    Federal    Agricultural    Department,    with    the 

suspended  solids  are  removed  b_\'   sedimentation   and  object  of  inducing  the  latter  to  carry  out  intelHgent 

these  are  removed  from  the  tanks  after  about  seven  growing  experiments   with   sewage  sludges    from   the 

days'  o.peration,  becoming  quite  septic  before  further  various    types    of    plants,    to    publish    the    results    of 

treatment.  such    experiments    and    to    give    these    publiications 

Eight    36-inch    centrifuges    are    installed,    each    of  proper  circulation  among  those  most  likely  to  benefit 

which  operates  1,200  hours  per  month,  producing  15,-  therefrom. 

000   cubic   meters   of   cake   with    70    to   75   per    cent  Dr.    Nasmiil'h,    of    the   Toronto    Board    of    Health, 

moisture,    or    about    16    cubic    yards    per    hour,    the  Dr.  Bartow,  late  of  Urbana,  and  a  few  others,  have 

filtrate    being    returned    to   the    raw    sewage.      Each  carried  out  some  experiments  to   show   the   probable 

centrifuge  is  operated  by  a  15  h.]).  motor.     Counting  value  of  activated,  sludge.     All  of  these  experiments, 

the   screen,   agitator  and   oil   accumulator,   each   cen-  particularly    those    conducted   by   Dr.    Nasmith,    have 

trifuge   requires  20   h.p.   to   operate   and   one    skilled  demonstrated    the    growing    value    of    the   sludge    as 

laborer  looks  after  all  the  plant  inside  the  centrifuge  compared  with  other  fertilizers  and  the  natural   soil. 

house.     The   sludge  is  carried   from   the   centrifuges  In  estimating   the  cost  of  centrifuging  sludge  per 

by  means  of  screw  conveyors   to  direct  heat   dr\-ers  capita,   the  writer  would  'Use   the    Hanover  plant   as 

where  the  moisture  is  reduoued  to  15   per  cent.  fairly    representing  what   has   been    done   for   several 

During  ;he  war,  the  drying  plant  was  cut  out  and  years,  and  applying  American  prices, 

the   sludge  cake  from  the  centrifuges  has   since  been  Hanover    operates    two    centrifuges    for    10    hours 

conveyed    by    hand-pushed    cars    to    a    dump,    from  per  day.     Each  machine  uses  power  at  the  rate  10  k. 

whence    it    is    removed,    as    fast    as    deposited,    by  \v.   per   hour.     One   skilled    laborer   is    employed    in- 

farmers  and  truckers  who  pay  four  marks  per  wagon-  side   and   one   common    laborer  outside.     The    popu- 

load   containing   2.6    cubic   yards.  lation  of  Hanover  is  320,000.     At  present  prices,  the 

Compare   this    extremely    sanitary    method    of    dis-  two   centrifuges   and   equipment   would  cost   $32,000, 

posing  of   sewage  sludge,    where  no  man   handles    it  which   includes  tanks,   screens,   and   conveyors.     The 

except  to  load  the  partiallv  dried  material  in  wagons,  building  should   be   liuilt   for  $10,000.00     Estimating 

and  where  it  cannot  be  seen  from  the  time  it  leaves  6  i>er  cent  for  interest  and  6  per  cent  for  depreciation, 

the    sedimentation    tank    until    it    reaches    the    dump  plus  $200.00   per   machine   for   minor    repairs ;    three 

cars,  with  the  present  unsanitary  and  highl\-  offensive  cents  per  k.    w.   hour   for   current ;  $5.00   for  skilled 

method    used,    for   instance,    in    the    sewage    disposal  and  $4.00   for  common   labor  and  8  hours   per  day, 

plant   of   the   city  of   Baltimore,   or,   in    fact,   in  any  we  ha\e  the   following  costs: 

other    of    tlie    modern    plants    in    this    country    and      12   per   cent    on   $32,000 $3,840.00 

England.  2  per  cent  on   $10,000    (building) 200.00 

It    is    the    writer's    opinion    that    the    English    and      Minor  repairs,  $200  per  machine 400.00 

American    engineers    have    failed    to    grasp    the    idea      52560  k.   w.   hrs.   power  af  3c 1,576.80 

that  satisfactory  sewage  disposal  is  not  accompli.s'hed      313    days'    labor   at    $9.00 2,817.00 

by   merely    treating   the    liquor   so    that    the   effluent      10  per  cent   for  contingencies 883.38 

.shall    not   produce   a   nuisance  to   the   body   of   water  

into    which    it   is    finally    discharged.      It    is    no    less  Total  annual  cost   9,717.18 

essential  that  the  sludge  produced  from  such  treat-  $9,717. i8-^320,ooo=r3c  per  capita, 
ment  should  be  so  disposed  of  as  to  reduce  to  a  Experiments  have  been  conducted  at  the  Milwau- 
mmimum  the  nuisance  and  danger  to  workmen  en-  kee  Sewage  Testing  Station  since  October,  1920. 
gaged  at  the  disposal  plant,  and  to  the  adjacent  upon  a  Besco-ter-Meer  36-inch  centrifuge  in  de- 
neighborhood.  If,  in  doing  this,  the  values  con-  watering  activated  sludge.  The  machine,  as  first 
tained  in  the  sludge  can  be  consei-ved,  and  two  blades  delivered,  was  designed  to  operate  at  900  R.  P.  M. 
of  grass  be  made  to  grow  w^here  one  is  now  grow-  which  did  not  produce  sufficient  centrifugal  force 
ing,  the  common  welfare  is  undoubteill\-  imj)roved.  to  produce  a  cake  low  enough  in  moisture  to  handle 

The    tendency    in    most    disposal    plants    is    to    get  satisfactorily.      The    speed    was    increased    to    1,300 

nd   of   the   .sludge    in    the    cheapest    manner   possible  to  1,350  R.  P.  M.  and  much  better  results  secured, 

regardless   of   the   temporary  or   permanent   nuisance  Activated    sludge   has   an   average   specific    gravity 

resulting.     Until  this  tendency  is  overcome,  the  dis-  of   1.005  and   is  flocculent  but  the  floe   is  of  such  a 

posal  of_  sewage  will  not  prove  satisfactory  from  the  character  as  to  be  readil\-  broken  up  and  reduced  to 

public  viewpoint.  very    fine    particles    when    violently    shaken.      It    is 

The    writer   believes    from   his    experience    in    ope-  therefore  extremely  difficult  to  dewater  by  means  of 

rating  and    viewing   the  operation    of    centrifuges    in  any  apparatus    which    destroys   the   floe, 

dewatering    sewage    sludges    and    water-laden    solids  After  somewhat  changing  the  design  of  the  drum 

m  the  industries  that  centrifuges  of  the  proper  type  so   that  a   more   uniform  velocity   of   flow  of   sludge 

can  be  economically   used   in   a  great   many   disposal  passing   through    it    could    be    maintained,    we    have 

plants  m  this  country  and  in  Europe  to  displace  the  been    able   to    reduce    the   moisture    from    98    to    83 

crude  methods  now  practiced;  that   centrifuging  will  per  cent  at   a    rate  of   about  4  pounds   of   wet   cake 

P™y^    ^^^  fnore    sanitary;   that    it    will    dewaiter   the  per   minute,    removing    from    70   to    80  per    cent    of 

sludges    so    that    they    can    be    easily    and    profitabl\'  the    suspended    and    settlea'ble    solids    in    the    sludge. 
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This  produces  a  cake  which  can  be  easily  handled 
but  the  filtrate,  containing  from  20  to  30  per  cent 
of  the  suspended  and  settleable  solids  in  the  sludge, 
is  very  difficult  to  satisfactorily  treat. 

If  it  is  run  back  into  the  raw  sewage,  the  sludge 
begins  to  pyramid  until  the  aeration  and  sedimenta- 
tion tanks  accumulate  more  sludge  than  the  plant 
can  handle.  Many  experiments  have  been  made  to 
overcome  this  condition  but  up  to  the  present  time 
none  has  been  successful. 

The  writer  is  not  yet  prepared  to  state  that  the 
centrifuge  will  or  will  not  successfully  dewater  acti- 
vated sludge  but  he  feels  sure,  after  having  three 
types  operated  at  Milwaukee  and  viewing  the  results 
obtained  in  America  and  Europe  by  centrifuges,  both 
in  industries  and  sludge  disposal,  that  there  is  a 
need  for  them  in  the  latter  service,  especially  where 
sludges   from  plain  sedimentation  are  to  be  handled. 

In  closing  this  brief  paper,  there  are  two  points 
to  which  I  wish  to  call  your  particular  attention; 
,the  first  is  the  necessity  for  the  sanitary  engineer 
to  give  greater  study  to  better  methods  for  disposing 
of  sludges  from  sewage  disposal  plants.  In  con- 
sidering this  phase  of  the  subject,  it  might  be  well  for 
the  engineer  to  look  into  the  general  question  of  the 
conservation  of  nitrogen  produced  by  sewage  sludges 
and  what  it  means  to  communities  surrounding  the 
place  where  the  sludges  are  produced.  Mr.  Ken- 
neth Allen,  in  his  paper  on  "Nitrogen,"  published 
in  the  Engineering  Nezvs  Record  of  August  25,  1921, 
p.  311,  touches  upon  this  matter  and  refers  to  Dr. 
Fowler's  very  valuable  paper  on  "The  Conservation 
of  Nitrogen.'"  Some  time  might  also  be  devoted  to 
the  study  of  the  values  which  are  obtained  from 
tankage  by  the  large  packing  houses  of  this  coun- 
try. After  absorbing  this  information  the  conclu- 
sion will  certainly  be  reached  that  the  values  in 
sewage  sludges  are  well  worth  conserving  when 
handled  in  a  sanitary  manner  and  the  sludges  pro- 
duced in  a  condition  which  can  be  practically  handled 
by  the  consumer.  The  second  is  the  desirability  of 
using  the  Association's  influence  in  securing  the 
services  of  the  Federal  Department  of  AgricuUure 
in  thoroughly  investigating  the  value  and  use  of 
sewage  sludges  as  a  fertilizer. 


Highway  Preparedness  in  West  Virginia 

West  Virginia  has  set  an  example  in  preparing  for 
highway  work  in  1922  which  should  be  followed 
by  every  state  of  the  Union  that  has  not  already  taken 
or  prepared  to  take  similar  action.  On  November 
17th  it  awarded  contracts  for  road  work  to  be  done 
next  year,  thus  giving  the  contractors  abundant  time 
to  obtain  and  transport  materials  and  make  prepara- 
tions for  actual  construction  as  soon  as  the  weather 
conditions  permit  in  the  spring.  In  fact,  it  is  prob- 
able that  some  of  the  work  may  be  done  during 
the  winter,  especially  the  grading. 

Nine  contracts  were  let  located  in  as  many  coun- 
ties of  the  state  and  totaling  about  39  miles,  the 
total  amount  of  bids  reaching  about  $750,000.  Four 
include  grading  and  draining  only  and  the  other  five 
include,  in  addition,  paving  with  bituminous  pene- 
tration macadam  in  three  cases  and  with  concrete 
in  the  other  two. 


Refuse  Collection  in 
Peoria 

By  E.  E.  Pierson 

The  refuse  of  Peoria,  111.,  is  collected  under  two 
classifications,  ashes  and  rubbish  in  one  and  garbage 
in  the  other.  The  ashes  and  rubbish  are  dumped  in 
low  places  about  the  city,  while  the  garbage  is  taken 
by  a  company  known  as  the  Peoria  By-Products 
Co.,   which   feeds  it  to  pigs. 

The  cost  of  collection  is  said  by  Charles  Kauf- 
mann,  superintendent  of  ash  and  garbage  collection 
for  the  city,  to  have  been  greatly  reduced  bj'  the  use 
of  the  trailer  system,  which  was  adopted  about  a 
year  ago.  The  total  cost  of  operating  in  1920  was 
$55>846  and  the  cost  for  192 1  will  probably  be  about 
the  same.  For  this  sum  collections  of  ashes,  rub- 
bish and  garbage  are  made  from  an  estimated  num- 
ber of  24,000  households,  giving  the  annual  cost 
as  $2.32  each. 

During  the  summer  months  the  amount  of  garbage 
collected  averages  12  loads  per  day,  but  only  6 
loads  per  day  during  the  winter  months.  Ashes 
and  rubbish  average  about  85  loads  a  day.  The  city 
is  divided  into  16  districts  or  routes  for  ash  and 
rubbish  collection  and  into  4  routes  for  garbage  col- 
lection. During  the  first  four  days  of  each  week 
collection  is  made  from  alleys  and  during  the  last 
two  days  from  those  houses  which  do  not  ha\ 
access  to  alleys.  It  is  required  that  garbage,  ashes 
and  rubbish  be  placed,  in  receptacles  of  a  size  that 
can  be  handled  by  the  collectors,  in  alleys  where 
there  are  any,  and  otherwise  on  the  street  curb 
Garbage  is  collected  twice  a  week  during  the  sum- 
mer months  and  once  a  week  during  the  fall,  winter 
and  spring. 

Collection  is  made  in  small  trailers  which  when 
filled,  are  brought  to  the  headquarters  of  the  garbage 
department.  At  this  point  the  trailers  are  connected 
up  into  trains  of  4  to  6  and  are  hauled  by  trucks 
to  the  dump  or  the  yards  of  Che  By-Products  Co. 
From  May  first  to  October  first  4  men  and  about  12 
trailers  collect  the  garbage,  and  about  half  this 
number  during  the  fall  and  winter.  The  trailers 
used  in  collecting  the  garbage  are  owned  and  furn- 
ished to  the  city  by  the  By-Products  Co.,  but  are 
loaded  and  hauled  to  the  company's  yard  by  city 
employees  and  trucks.  (A  tractor  and  train  of  trail- 
ers in  front  of  the  department's  office  is  shown  on  the 
front  cover  of  this  issue.) 


Asphalt  Paving  in  Pittsburgh 

Pittsburgh.  Pa.,  laid  484,280  square_  yards  of  as- 
phalt pavement  in  1921,  all  of  this  having  been  done 
by  the  city  direct  and  not  by  contract.  This  is  more 
than  double  the  amount  laid  in  1920.  This  statement 
was  made  by  Director  of  Public  Works  Norman  F. 
Brown  on  November  15th,  and  it  was  his  expectation 
to  increase  the  total  by  50,000  to  100,000  square  yards 
if  work  remained  favorable  for  a  sufficient  number 
of  weeks  longer.  This  work  includes  the  repaying 
and  repairing  of  streets  in  the  residential  section  and 
•he  construction  of  park  roads. 
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Duncannon  Highway 


Preparation  of  roadbed,  mixing',  placing 
and  curing  of  concrete.  Special  pains 
to  secure  proper  consistency  and  protec- 
tion of  concrete,  location  and  construc- 
tion of  expansion  joints. 


The  old  road  surface  was  thoroughly  loosened  by 
a  Western  Grader  Company's  scarifier  and  after 
being  brought  to  required  grade  was  compacted  by 
continual  operations  of  two  lo-ton  Buffalo-Pitt  rollers 
until  a  satisfacton,'  flat  surface  was  everywhere  se- 
cured, and  all  soft  spots  and  irregularities  corrected 
and  rerolled. 

All  culverts  were  constructed  well  in  advance  of  the 
rolling.  Great  care  was  taken  in  setting  the  rein- 
forced concrete  culvert  pipes,  which  were  never 
placed  in  the  fill,  but  were  invariably  set  in  carefully 
prepared  beds  with  excavations  for  the  hubs  in  the 
undisturbed  surface  of  the  solid  ground.  The  pipe 
was  placed  with  a  grade  of  i  to  30,  the  joints  thor- 
oughly filled  with  cement  mortar  and  the  ends  pro- 
tected with  head  walls  and  the  pipes  themselves  well 
covered  with  thoroughly  tamped  earth  before  the 
backfill  was  placed  and  subgrade  rolled  above  it. 

PAVEMENT    FORMS 

The  concrete  pavement  was  laid  between  Blaw- 
Knox  steel  forms,  of  which  2,000  linear  feet  were 
provided  and  at  least  200  feet  were  always  laid  in 
advance  of  the  concrete  mixer.  They  were  kept 
tlioroughly  greased  and  carefully  inspected  for 
straightness  and  cleanness  before  using,  were  care- 
fully set  by  long  spirit  levels  and  firmly  staked  in 
position.  The  alignment  to  tangent  was  made  by 
.setting  the  forms  to  a  tightly  stretched  string  on 
one  side  of  the  pavement  and  by  careful  measure- 
ments for  the  opposite  side.    On  curves  of  more  than 

•Part  I,  General  description.  Grading^  Excavation,  stor- 
agre  yard  and  delivering-  of  aggregate  was  published  last 
week. 


FRESH  CONCRETE  PROTECTED  BY  CANVAS  COVERS 
AND  BY  FLAT  SHEETS  OF  BURLAP 


STEAM  ROLLER  STRAIGHTENING  ROLLS  OF 
REINFORCEMENT  FABRIC 

300  feet  radius  the  steel  forms  were  bent  or  spning 
to  accurate  conformity  with  the  tabulated  ondinates 
to  the  chords  given  in  the  inspector's  hand  book  of 
instructions. 

CONCRETE    MIXING 

The  I  :2 :3  concrete  was  mixed  in  a  5-bag  Koehring 
mixer,  which,  however,  was  only  operated  as  a  4- 
bag  machine,  thus  turning  out  24  cubic  feet  of  con- 
crete in  a  batch.  Each  batch  was  mixed  at  least 
i^  minutes,  and  the  average  output  of  the  machine 
was  300  linear  feet  per  day  with  a  best  record  of 
455  linear  feet,  one  batch  of  concrete  sufficing  for 
1.4  linear  feet  of  pavement  18  feet  wide.  The  mixing 
machine  was  operated  at  not  less  than  14  nor  more 
than  20  revolutions  of  the  drum  per  minute  and  great 
care  was  taken  to  secure  the  proper  mixing  and  con- 
sistency of  the  concrete,  the  bags  of  cement  being 
occasionally  checked  by  weighing,  and  strict  watch 
was  observed  to  prevent  loss  through  leakage  or  care- 
less handling  of  the  bags.  The  empty  bags  were 
counted,  piled  and  recorded  at  short  intervals,  and 
the  cement  was  protected  from  wind  and  weather 
while  it  was  handled  and  transported. 

Care  was  taken  to  secure  uniform  and  satisfactory 
consistency  of  the  mixture  that  would  afford  from 
65  to  85  per  cent  of  the  maximum  strength  of  the 
concrete,  which  was  made  extra  dry  on  account  of 
the  machine  finishing.  The  amount  of 
water  was  controlled  by  an  automatic  meas- 
uring device  adjustable  to  different  require- 
ments occasioned  by  changes  in  the  aggre- 
gate or  by  weather  conditions.  The  mixer 
was  also  equipped  with  an  automatic  batch 
meter  that  locked  the  machine  so  that  the 
concrete  could  not  be  discharged  until  after 
the  aggregate  had  been  mixed  the  required 
length  of  time. 

PLACING    AND    FINISHING    CONCRETE 

Before  placing  the  concrete,  the  surface 
of  the  foundation  was  carefully  tested  by 
the  scratch  template  applied  just  behind  the 
mixing  machine  so  as  to  detect  any  eleva- 
tions or  depressions  in  the  surface  by 
scratches  made  by  projecting  sharp  points 
or  by  their  absence  in  hollow  spots.  The 
former  being  shaved  and  the  latter  filled 
and   rolled  if  necessary. 
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The  mixer,  mounted  on  caterpillar  traction,  trav- 
elled on  the  subgrade  without  injur\-  to  it  and  dis- 
charged the  concrete  into  a  bucket  travelling  on  a 
horizontal  boom  swung  back  and  forth  across  the 
pavement  and  distributing  the  concrete  in  a  narrow- 
stream  through  a  long  opening  in  the  bottom  of  the 
bucket  trans\erse  to  the  axis  of  the  road,  thus  elimi- 
nating most  of  the  hand  placing  of  concrete,  which 
was  done  entirely  by  shovels,  the  use  of  rakes  not 
being  permitted. 

The  mixer  was  followed  closely  by  a  Lakewooil 
finishing  machine,  that  went  over  the  surface  of  the 
concrete  four  times,  operating  the  belt  finisher  from 
2  to  4  times  accoi"ding  to  conditions.  Care  was 
taken  to  operate  the  finishing  machine  with  great 
uniformity,  it  was  moved  slowly  with  only  a  small 
amount  of  extra  concrete  permitted  to  accumulate 
in  advance  of  the  blade.  Whenever  the  machine  came 
to  a  stop  it  was  moved  back  a  short  distance  and  then 
when  it  was  again  started  tamping  was  not  resumed 
until  after  it  had  advanced  a  foot  or  more.  The 
joints  were  finished  with  a  wooden  float  operated 
from  a  bridge  spanning  the  pavement.  The  outer 
edges  were  rounded  to  a  radius  of  ^  inch  and  the 
joints  to  a  radius  of  %  inch.  The  forms  were  not 
removed  until  after  the  concrete  had  been  in  place 
24  hours. 

liXPAN'SIOX    JOINTS 

The  expansi<jn  joints  were  located  at  both  ends 
of  convex  vertical  curves,  at  the  upgrade  sides  of 
concave  vertical  curves,  and  on  horizontal  curves  at 
the  P.  C.s  and  P.  T.s  and  at  some  intennediate  points, 
with  a  minimum  distance  of  100  feet  between  joints. 

The  expansion  joints  were  laid  against  perfecth 
smooth,  straight  and  well  greased  steel  bulkheads 
placed  on  the  side  next  to  the  mixer  secured  by  at 
least  10  temporary  steel  pins,  12  to  18  inches  in 
length,  and  at  least  5  additional  permanent  pins  driven 
against  the  Elastite  filler,  with  their  tops  2  inches 
below  the  surface  of  the  concrete,  .\fter  at  least  10 
feet  of  concrete  had  been  placed  beyond  the  bulk- 
head, the  latter  was  removed  subsequent  to  gentle 
spading,  and  the  surface  of  the  adjacent  pavement 
finished  by  a  careful  workman  and  tested  with  a  6- 
foot  straitedge.     At  the  end  of  each  half  da\'s  work 


DELIVKRY  AND  SPREAIiJ.Ni:  lU.NCRETE  FIJI 
FINISHING    MACHINE 


.AGGREGATE  IN  BATCH  BOXES  HAULED  ON  INDUSTRIAL, 

TRACK  AND   DELIVERED  TO   HOPPER  BY  DERRICK 

ON   MIXER 

a  transverse  construction  joint  was  formed  against 
a  3-inch  wooden  bulkhead.  Expansion  joints  were 
placed  at  a  maximum  distance  of  300  feet  apart  and 
an  average  distance  of  150  feet.  Tlie  concrete  mixer 
was  operated  by  a  gang  of  15  men  and  laid  415  linear 
feet  of  pa\ement  per  lo-hour  day  for  one  week,  when 
the  average  haul  was  about  4  miles. 

PROTECTION    OF    CONCRETE 

As  scxin  as  the  concrete  was  finished  it  was  pro- 
tected by  several  canvas  covered  frames  14  feet  long, 
extending  across  the  whole  width  of  the  pavement. 
Each  frame  had  transverse  ribs  consisting  of  a  hori- 
zontal bottom  chord  to  which  there  was  attached  a 
long  upper  wooden  arch  strip  sprung  to  a  curve 
liaving  a  rise  of  about  4  feet  at  the  center.  These 
frames  were  handled  by  four  men  each  and  as  fast 
as  they  w'ere  moved  forward  close  to  the  mixer, 
leaving  the  fresh  concrete  'imco\-ered,  the  latter  was 
immediateh-  protected  by  transverse  strips  of.  bur- 
lap 9  feet  wide  w-ith  wooden  cleats  nailed  across 
the  ends  to  keej)  them  straight  and  facilitate  handling. 
On  the  following  da\-  the  burlap  was  moved  for- 
ward and  the  concrete  covered  with  2 
ir.ches  or  more  of  dirt  that  for  at  least  8 
lays,  excepting  in  cool  weather,  was  kept 
aturated  by  sprinkling. 
The  reinforcement  fabric  was  received  in 
ills  250  feet  long  and  6  feet  wide,  which 
ere  delixered  from  the  contractor's  yard 
'<'  the  subgrade  a  short  distance  in  advance 
f  th?  mixer.  The  fabric  was  unrolled  and 
;iread.  convex  side  up,  on  the  hard  level 
surface  of  the  finished  subgrade  and  rolled 
flat  and  straight  by  the  lo-ion  road  roller 
nio\-ing  back  and  forth  over  the  full  length 
cne  or  two  times,  after  which  the  fabric 
was  cut  into  18-foot  lengths  b\-  a  man  witli 
a  measuring  pole  and  a  pair  of  heavy 
shears.  This  method  was  found  to  be  more 
economical,  quicker  and  more  satisfactory 
than  the  use  of  rolls  for  straightening  the 
fabric. 

The  concrete  was   deposited  in   two  im- 
mediateh successive  lavers,  the  first  leveled 
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off  to  an  elevation  2  inches  below  the  required  surface 
and  on  it  the  reinforcement  was  placed  with  trans- 
verse overlaps  6  inches  wide,  after  which  the  re- 
mainder of  the  concrete  was  immediately  spread  over 
it  and  finished  by  the  gasoline  drixen  machine. 

TEST   SAMPLES 

,At  distances  of  about  1,500  feet  the  inspector  took 
about  6  shovels  of  concrete  from  different  places  in 
the  pavement  covered  by  one  batch  after  it  \ 
spread  on  subgrade,  and  before  it  was  finished,  and 
with  it  filled  three  special  parafined  cylindrical  12- x 
12-inch  and  12-  X  6-inch  paper  moulds.  These  moulds 
were  filled  with  a  trowel  and  the  concrete  thoroughl_\- 
puddled  with  a  i-inch  iron  rod,  after  which  they 
were  rotated  on  their  vertical  axis  on  the  baseboard 
to  insure  parallel  flat  top  and  bottom  bearing  sur- 
faces, and  were  covered  for  24  hours  with  a  damp 
cloth,  and  48  hours  more  with  moist  earth,  after 
wh'-£h  they  were  boxed,  labeled  and  sent  to  the  test- 
ing labor;ilories  where  they  were  tested  when  ^e\cii 
days  old. 

The  contractor,  McArthur  Bros.,  employed  an 
average  total  force  of  208  men  at  wages  of  $.30  for 
labor  and  $.45  to  $.75  per  hour  for  mechanics.  All 
of  the  labor  was  native  born  and  man}'  of  the  men 
came  from  local  farms  in  30  or  more  of  their  own 
automobiles,  which  presented  rather  an  unusual  ap- 
pearance parked  along  the  right  of  way  during- 
working  hours. 


Additional  Work  on 
Catskill  Aqueduct 

steel  pipe  lines  to  be  constructed  in 

fourteen   inverted    siphons,    to  cost 

over  six  million  dollars 


Bids  were  received  on  November  loth  for  over 
$6,000,000  worth  of  work  in  enlarging  the  capacity 
of  the  Catskill  aqueduct  of  New  York's  water  supply, 
and  the  three  contracts  covering  this  work  have 
since  been  awarded  to  Rice  &  Ganey,  Inc.,  Frederick 
Snare  Corporation  and  Thomas  Crimmins  Contract- 
ing Co.,  all  of  New  York  cit>',  the  low  bidders  on  the 
three  contracts. 

It  will  be  remembered  that  in  building  the  original 
Catskill  aqueduct,  which  was  described  in  "Municipal 
Journal"  for  Jan.  19,  1910  and  Aug.  23,  191 1,  the 
aqueduct  was  constructed  of  a  considerable  number 
of  sections,  some  in  tunnel  anrl  some  of  steel  pipes, 
the  latter  being  used  as  siphons  in  crossing  valleys. 
The  tunnels  were  made  of  sufficient  capacity  to  carry 
the  entire  discharge  of  the  Catskill  water  sheds  which 
it  was  intended  to  bring  to  the  Ashokan  dam,  since 
it  was  calculated  that  this  would  be  cheaper  than  to 
build  a  smaller  tunnel  at  first  and  another  some  years 
later  when  it  became  necessary.  But  in  the  case  of 
the  siphons,  which  are  largely  in  cut  and  cover,  it 
was  calculated  to  be  more  economical  to  provide  three 
lines  of  steel  pipe  and  build  only  one  of  the.se  at  first. 


tlie  others  to  be  adde<l  later  when  increased  con- 
sumption might  demand  them.  In  addition  to  finan- 
cial considerations,  it  was  thought  that  the  oppor- 
tunity to  study  rates  of  flow  and  the  general  working 
of  the  first  siphon  might  pcniiit  improvements  in  "-he 
tlesign  or  construction  of  the  others  which  woul  1  he 
well  worth  while. 

The  present  contracts  are  for  completing  the  siph- 
ons and  thus  the  entire  aqueduct  by  adding  at  each 
siphon  two  additional  lines  of  siphon  pipes.  There 
are  14  siphons,  or  28  pipes,  included  in  the  three 
contracts  above  referred  to.  These  are  to  be  laid 
parallel  to  the  pipe  lines  previously  constructed  and 
will  be  built  in  practically  the  same  way,  with  a  ce- 
ment lining  and  a  concrete  outside  cover,  the  pipes 
resting  in  concrete  saddles,  all  as  described  in  the 
article  in  our  issue  of  August  23,    191 1. 

The  grades  of  the  tunnel  sections  at  the  ends  of 
each  siphon  line  are  so  located  as  to  provide  fall  in 
the  siphon  sufficient  to  keep  the  flow  line  in  the 
tunnels  at  the  desired  height  at  each  end  of  the  siphon 
at  the  normal  rate  of  flow.  In  order  to  effect  this, 
the  sizes  of  the  additional  siphon  pipes  now  to  be 
added  have  been  carefully  calculated  and  vary  in  die 
dift'erent  siphons  depending  upon  the  available  head. 
The  thickness  of  steel  in  the  pipes  of  course  varies 
with  the  head. 

The  first  contract  includes  three  siphons  in  Ulster 
and  Orange  counties ;  the  second  contract  includes 
seven  siphons  in  Putnam  and  Westchester  counties ; 
and  the  third  contract  includes  four  siphons  in  West- 
chester county,  each  siphon  containing  two  lines  of 
pipe.  The  pipes  in  the  first  contract  comprise  5,605 
feet  of  S-foot,  4-inch  pipe  and  6,550  feet  of  8-foot 
lo-inch  pipe.  The  second  contract  comprises  1210 
feet  of  7-foot  4-inch  pipe.  1380  feet  of  7-foot  lo-inch 
pipe,  5985  feet  of  8-foot  4-inch  pipe,  and  25,320  feet 
of  8-foot  6-inch  pipe.  The  third  contract  comprises 
19,950  feet  of  ii-foot  3-inch  pipe.  The  thickness  of 
plates  used  in  the  pipes  varies  from  7/16  inch  to  9/16 
inch,  lap  joints  being  used  in  some  cases  and  long- 
itudinal butt   joints  being  used  in  others. 

The  above  sizes  of  pipe  are  those  of  the  steel  shell, 
but  the  effective  size  of  the  siphon  will  be  reduced 
by  the  mortar  lining,  which  is  two  inches  thick,  thus 
reducing  the  effective  diameter  by  4  inches  in  each 
case. 

The  lining  is  to  consist  of  Portland  cement  and 
sand  mixed  as  may  be  ordered,  but  generally  one 
part  cement  to  from  i  to  2  parts  of  sand  if  the  mortar 
is  poured  into  forms ;  although  other  mixtures  may 
be  specified  if  the  lining  is  to  be  applied  by  a  cement 
gun  or  in  other  ways  suggested  by  the  contractor  and 
approved  by  the  engineer.  In  pouring  the  lining, 
suitable  forms  are  to  be  placed  inside  the  pipe  and 
the  inortar,  mixed  to  a  thick,  creamv  consistency, 
will  be  poured  throueh  holes  not  more  than  2!;4-inches 
diameter  that  are  left  in  the  top  of  the  pipe  at  inter- 
vals. The  pouring  is  to  be  continued  until  the  mortar 
rises  to  a  height  of  at  least  4  feet  in  a  vent  pipe 
connected  'to  the  siphon  pipe  at  the  highest  part  of 
the  section  being  poured;  these  vent  pipes  to  be  kepf 
filled  with  grout  until  the  motor  is  set,  when  they 
will  be  removed  and  the  holes  made  tight  bv  screw- 
ing iron  plugs  into  them.  The  holes  are  reinforced  by 
plates  riveted  to  the  pipe.  During  the  pouring  of  the 
grout  the  forms  are  to  be  tapped  to  loo-icn  air  bubbles 
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and  all  leaks  in  the  forms  must  be  stopped.  The 
pouring  of  grout  must  be  continuous  from  start  to 
finish  with  no  interruption' of  pouring  exceeding  15 
minutes.  \\'here  there  are  portions  of  the  pipe  which 
it  is  impracticable  to  line  by  grouting,  plastering  may 
be  employed,  the  mortar  being  put  on  in  thin  layers, 
the  surface  of  each  layer  to  be  brushed  to  thoroughly 
remove  the  laitance  and  scratched  deeply  to  give  a 
bond  with  the  succeeding  layer.  In  crossing  Tongore 
creek,  the  exterior  of  the  pipe  is  to  be  covered  with 
mortar  having  a  minimum  thickness  of  i^  inches  and 
reinforced  with  steel  fabric  weighing  not  less  than 
0.3  pound  per  square  foot.  During  the  pouring  of 
the  Hning  in  freezing  weather,  bulkheads  will  be 
placed  in  the  pipe  to  keep  out  the  cold  air  and  pre- 
vent the  freezing  of  the  lining. 

The  outside  of  the  pipe  is  to  be  covered  with  con- 
crete having  a  minimum  thickness  above  the  spring 
line  of  6  inches,  with  the  outer  surface  vertical  below 
the  spring  line  and  the  thickness  under  the  invert 
varying  with  the  condition  of  the  soil. 

In  carrjdng  on  the  construction,  the  top  soil  is  to 
be  removed  from  designated  areas  before  beginning 
the  general  excavation  for  the  pipe  trench  to  provide 
surface  drssing  for  the  embankments.  Foundation 
embankments  are  to  be  completed  at  least  six  weeks 
before  masonry  is  laid  on  them  and  should  therefore 
be  the  first  part  of  the  contract  to  be  performed. 
The  steel  pipes  after  being  .laid  are  to  be  tested  and 
made  tight  against  hydrostatic  pressure  corresp>ond- 
ing  to  the  hydraulic  gradient  of  the  aqueduct,  and  the 
outside  concrete  is  to  be  placed  while  they  are  still 
under  this  pressure. 

The  quantities  run  into  quite  high  figures.  For  in- 
stance, in  the  second  contract  the  estimated  quantities 
include  25,00  cubic  yards  of  removal  of  soil,  218,000 
cubic  yards  of  earth  excavation  and  21,600  cubic 
yards  of  rock  excavation ;  203.000  cubic  yards  of  re- 
filling and  embanking  and  22,000  cubic  yards  of  sur- 
face dressing,  100,000  pounds  of  steel  will  be  re- 
quired for  reinforcing  the  concrete,  of  which  there 
will  be  1000  cubic  yards  reinforced  and  44,800  cubic 
yards  not  reinforced.  There  will  be  880,000  square 
feet  of  mortar  lining  in  the  steel  pipes. 

The  contractor  is  required  by  state  law  as  well  as 
by  the  contract  to  make  proper  sanitary  provisions  fo' 
the  men  in  camps  and  on  the  work,  but  it  is  hoped 
that  practically  all  of  the  men  except  those  on  the 
work  nearest  to  the  Ashokan  dam  and  the  watchmen 
and  a  few  others,  will  live  in  neighboring  towns  and 
villages  and  thus  eliminate  the  objectionable. feature:- 
of  construction  camps.  However,  the  contracts  re- 
quire that  the  contractor  furnish  medical  and  surgical 
practitioners,  estimated,  for  the  second  contract,  at 
150  practioner-months,  40  months  of  sanitary  serv-ices, 
25,000  pounds  of  chlorinated  lime  and  60,000  pounds 
of  liquid  chlorine  to  be  used  in  10  automatic  chlorine 
dosing  machines,  while  the  other  contracts  call  for 
amounts  somewhat  less  than  this.  The  times  of  serv- 
ices given  above  are  estimated  but  "the  contractor 
shall  employ  medical  and  surgical  practitioners  to  the 
number  required  from  time  to  time.  For  'each  such 
practitioner  employed  in  accordance  with  orders  the 
contractor  shall  receive  payment  at  the  rate  per  month 
stipulated."  Under  sanitary  services  the  specifications 
include  the  care  and  maintenance  of  the  sanitaries; 
the  collection,  disinfection  and  disposal  of  garbage. 


excreta  and  other  waste ;  the  maintenance  and  opera 
tion  of  sewers,  sanitary  drains  and  chlorination  and 
other  disposal  works ;  the  disinfection  and  fumigation 
of  quarters,  stables  and  grounds ;  care  of  the  health 
of  the  employees;  lighting  of  the  camps  and  other 
surroundings,  etc.  Compensation  for  each  of  these 
is  to  be  at  the  price  per  month  stipulated,  the  time  of 
payment  being  considered  as  beginning  when  a  force 
of  men  begins  the  erection  of  the  sanitary  conveni- 
ences, and  will  be  considered  as  ended  15  calendar 
days  after  the  removal  of  the  last  of  these  conven- 
iences has  been  authorized.  The  liquid  chlorine 
machines  are  to  be  used  for  sterlizing  drainage  or 
stream  flow  in  order  to  prevent  morbific  pollution  of 
waters  flowing  in  the  several  watersheds  crossed  by 
the  aqueduct. 

SOME   SPECIFICATION    ITEMS 

The  specifications  contain  several  features  out  of 
the  ordinary.  The  successful  bidder  is  required  to 
give  bonds  of  $250,000  in  the  case  of  one  contraC. 
and  $500,000  for  each  of  the  others.  "At  the  expira- 
tion of  each  year  after  the  date  of  onctract,  the 
liability  of  the  sureties  under  the  bonds  will  be  re- 
duced in  the  proportion  which  the  amount  of  work 
(lone  at  that  time,  as  shown  by  the  partial  estimates, 
bears  to  the  estimated  amount  certified  by  the  board 
to  be  expended  under  the  contract,  until  such  liability 
shall  amount  to  20  per  cent  of  the  original  liability, 
at  which  amount  the  bonds  shall  remain  in  full  force 
and  virtue  until  the  completion  of  the  entire  work," 

"The  attention  of  bidders  is  especially  directed  to 
the  time  for  the  completion  of  the  various  parts  of 
the  work.  Such  rates  of  progress  will  be  required  as 
will  give  assurance  of  the  completion  of  all  parts  of 
the  work  within  the  prescribed  time." 

"The  attention  of  intending  bidders,  particularly 
those  who  may  fail  to  appreciate  the  essentials 
through  lack  of  experience  in  water  works  construc- 
tion, is  directed  to  the  exacting  requirements  of  the 
specifications  intended  to  assure  safe,  watertight  and 
otherwise  adequate  structures.  The  bidder  should 
realize  fully  that  die  first-class  materials  and  work- 
manship specified  must  be  supplied  in  full  measure  in 
order  to  produce  acceptable  structures  of  the  kind 
specified." 

Provision  is  made  for  work  or  materials  that  are 
"not  susceptible  of  classification  under  the  items  of 
the  contract"  but  which  may  be  ordered  by  the  en- 
gineer, for  which  the  contractor  shall  be  paid  cost 
plus  10  percent,  administration,  general  superintend- 
ence and  profit  to  be  included  in  the  10  per  cent  and 
not  in  the  cost.  However,  such  special  work  cannot 
in  anv  case  exceed  5  percent  of  the  estimated  amount 
of  the  contract. 

The  contractor  is  required  to  pay  the  workmen 
in  cash  and  not  in  store  orders  or  other  script,  nor 
will  he  be  allowed  to  conduct  a  company  store  if 
there  is  a  store  selling  supplies  within  two  miles  of 
the  place  where  the  contract  is  being  executed, 

Tlie  contractor  is  required  to  give  a  bond  in  the 
^um  of  $5,000  to  each  municipality  in  which  his  work 
may  be  located  to  indemnify  such  municipality  against 
"anv  loss,  expense  or  charge  that  said  municipality 
may  legally  incur  because  of  paupers  or  indigent  em- 
plovees  brought  into  said  municipality  and  having  no 
settlement  therein," 
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Partial  estimates  are  to  be  made  by  the  engineer 
as  a  basis  of  payments  not  oftener  than  once  a  month, 
but  no  estimate  will  be  made  unless  the  amount  of 
work  since  the  previous  estimate  totals  at  least  $io,- 
ooo.  Ten  percent  is  retained  from  the  monthly 
estimates. 

Considerable  variation  in  the  bids,  both  for  the 
several  items  and  the  total  bids,  were  submitted  by 
the  various  bidders.  For  instance,  for  the  first  con- 
tract (known  as  contract  No.  209),  the  low  bidder, 
who  received  the  contract,  submitted  as  his  total 
$999,325,  while  the  total  for  the  highest  bidder  was 
$1,998,826.  In  tiie  various  items  the  difference  was 
still  greater.  For  instance,  for  earth  excavation  the 
low  bid  was  $.80  a  cubic  yard  and  high  bid  $4.50.  In 
the  lump  sum  for  stream  and  highway  crossings,  the 
lowest  bid  was  $6,000  and  the  highest  bid  $160,000. 
For  furnishing  and  laying  the  steel  pipe  the  bids 
varied  from  $25  to  $75  per  foot  for  the  lighter  weight 
and  from  $35  to  $110  for  the  heavier  weight.  It 
would  seem  as  though  the  concrete  masonry,  delivered 
in  bulk  between  the  pipe  and  outside  forms,  would 
not  oflfer  sufficient  departure  from  ordinary  construc- 
tion or  sufficient  risk  to  lead  to  much  difference  in 
prices,  but  the  bids  "varied  from  $6.42  a  cubic  yard 
to  $27.  For  furnishing  automatic  chlorine  dosing 
machines  the  bids  ranged  from  $1000  each  to  $5000. 
The  greatest  difference  of  all  was  the  lump  sum  item 
of  cleaning  up,  for  which  one  contractor  bid  $500 
and  another  contractor  $14,800. 

While  in  a  general  way  the  low  bidders  were  low 
on  all  items  and  the  high  bidders  were  high,  this  did 
not  follow  consistently  through  all  the  items.  For 
instance,  the  highest  bidder  bid  $1.00  a  cubic  foo'i 
for  "cutting  concrete,"  while  the  average  of  all  the 
bids  was  $4.21 ;  also  his  bid  for  steel  castings  was  12 
cents  while  the  average  of  all  bids  was  18  cents.  The 
low  bidder  was  only  about  5  percent  below  the  next 
lowest,  and  his  bid  was  apparently  well-balanced,  ns 
in  the  case  of  only  a  few  minor  items  were  any  of  his 
bids  higher  than  the  average  of  all  the  bidders. 


Unemployment  in  New  York  State 

During  November  the  secretary  of  the  New  York 
State  Bureau  of  Municipal  Information,  William  P. 
Capes,  wrote  to  the  mayors  of  all  the  cities  in  the 
state  of  New  York  asking  concerning  the  condition  as 
to  unemployment  in  their  respective  cities.  Forty 
cities  replied  and  the  general  tenor  of  these  replies 
bore  out  the  opinion  which  we  have  alreadv  expressed 
that,  in  this  section  of  the  country,  the  amount  of  un- 
employment is  little  more  than  is  usual  at  this  time 
of  the  year.  A  number  of  these  cities  described  plans 
which  they  were  making  for  relieving  or  preventing 
unemployment,  but  did  not  state  what  amount  of  un- 
employment there  was  at  present  in  the  city.  Of 
those  that  replied,  seven  stated  that  conditions  were 
normal ;  nine  that  conditions  were  not  serious ;  six 
that  there  was  no  unemployment;  4  that  there  was 
little  unemployment,  and  one  that  labor  was  quite 
scarce. 

The  mayor  of  the  last  named  place,  White  Plains, 
wrote:  "There  is  very  little  unemployment  in  White 
Plains,  m  fact  it  was  necessary  for  me  to  give  a 
representative  of  the  'Builders'  Trade  Council'  a  let- 


ter so  that  he  might  go  to  the  various  cities  in  the 
state  and  hire  mechanics  to  come  to  White  Plains." 

Among  those  listed  as  not  serious  is  Tonawanda, 
whose  mayor  wrote:  "The  city  has  built  a  filtration 
plant  at  a  cost  of  $250,000,  has  paved  streets  at  a 
cost  of  $222,000,  has  laid  new  water  mains  at  a  cost 
of  $50,000,  and  has  constructed  new  sewers  at  a  cost 
of  $40,000.  This  and  other  work  that  has  been  and 
is  now  being  done  by  private  individuals  have  relieved 
the  situation  in  our  city  considerably.  The  situation 
has  not  been  bad  and  is  not  now,  as  our  charity  -dis- 
bursements are  not  any  more  at  the  present  time  than 
they  were  a  year  ago." 

Albany's  mayor  i-eported  that  he  attended  a  meet- 
ing of  representatives  of  the  Chamber  of  Commerce 
and  all  the  charity  organizations  and  that  "The  con- 
clusion we  arrived  at  was  that  the  situation  in  the 
matter  of  unemployment  was  about  normal  and  we 
deemed  it  advisable  not  to  disturb  our  people  by  the 
appointment  of  any  committee  on  unemployment  at 
the  present  time." 


Profits    from    Muncipal 
I  Dam 

The  city  of  Fort  Dodge,  Iowa,  with  about  30,000 
population,  completed  the  construction  of  a  municipal 
dam  in  March,  1918.  This  dam,  which  is  412  feet 
long  with  a  230  foot  spillway  section,  was  described 
in  our  issue  of  May  11,  1918.  It  was  built  under  the 
plans  and  supervision  of  Burns  &  McDonnell  of  Kan- 
sas City  as  engineers,  which  firm  also  conducted  a 
bond  campaign  under  the  auspices  of  the  Commercial 
Club,  which  was  carried  by  a  large  majority  in  June 
1916.  The  engineers  had  calculated  that  the  dam  with 
its  hydro-electric  plant  would  be  a  profitable  invest- 
ment for  the  city,  in  addition  to  which  there  was  the 
very  influential  reason  that  the  dam  would  create  a 
lake  that  could  be  utilized  for  pleasure  purposes.  The 
dam  has  met  all  expectations  from  both  standpoints. 

The  city  utilizes  part  of  the  current  created  at  the 
dam  for  the  operation  of  its  own  water  works  plant 
and  the  surplus  current  is  sold  to  the  local  light  and 
power  plant.  The  rates  made  to  the  power  plant  were 
very  low  because  of  its  taking  surplus  current,  and 
these  rates  were  reflected  in  reduced  rates  to  the  ci- 
tizens. The  plant  has  been  operated  by  John  W.  Pray 
as  superintendent. 

The  turbine  and  generators  of  this  plant  are  in  dupli- 
cate and  have  a  total  capacity  of  approximately  2000 
h.p.  The  entire  cost  of  the  project  was  $160,000, 
$100,000  of  which  was  raised  by  25-year  4^  per  cent 
bonds  and  the  remaining  $60,000  was  paid  out  of  the 
earnings  of  the  municipal  water  works.  The  gross 
revenue  for  the  fiscal  year  from  April  1920  to  April 
1921  was  $45,431  and  the  gross  expenses  for  the  year 
were  $12,294,  leaving  a  net  profit  over  expenses  of 
$33,237.  Allowing  a  depreciation  on  an  assumed  life 
of  the  dam  of  60  years  and  on  that  of  the  machinery 
and  the  power  equipment  of  25  years  gives  an  annual 
depreciation  of  $2,220.  The  sinking  fund  for  paying 
off  the  bonds  in  25  years  amounts  to  $4320  a  year  and 
the  interest  is  $7,230,  giving  a  total  of  $13,740  or,  in- 
cluding operating  expenses,  of  $26,034.     Deducting 
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this  from  the  gross  revenue  leaves  a  clear  profit  of 
$19,497  or  12.18  per  cent  on  the  total  investment. 

.\t  this  rate  of  return  the  city  will  have  the  project 
entirely  free  from  debt  before  the  expiration  of  the 
bonds,'  and  at  the  latter  end  of  the  25-year  period, 
because  of  reduced  interest  and  sinking  funds,  the 
project  will  be  paying  the  city  over  20  percent  net  on 
the  investment.  -\Ithough  the  income  is  high,  the 
rates  are  low,  the  water  works  pumping  plant  being 
chargefl  for  current  at  the  rate  of  i  cent  per  kwh.. 
while  the  surplus  current  is  sold  to  the  local  light  and 
power  plant  at  0.85  cents  per  kwh. 

The  city  was  able  to  borrow  the  funds  for  this 
development  at  4y'2  percent,  while  a  private  company 
would  probably  have  had  to  pay  twice  this  rate,  which 
item  alone  would  have  reduced  the  profit  to  less  than 
8  percent.  This  indicates  one  reason  why  a  municipal 
plant  should  be  able,  if  operated  as  efficiently  and 
economically  as  a  private  one,  to  earn  a  larger  profit. 

In  addition  to  the  immediate  profit  from  the  plant, 
the  city,  by  reason  of  being  able  to  ofifer  power  at  a 
low  rate,  possesses  this  advantage  in  eiiforts  to  secure 
new  industries.  The  lake  formed  above  the  dam  has 
created  a  pleasure  resort  which  is  enjoyed  by  large 
numbers  of  the  citizens. 


New  Orleans  Sewerage  and  Water  Board 
Controversy 

.\  controversy  has  been  carried  on  for  some  weeks 
between  the  New  Orleans  Sewerage  and  Water 
Board  and  the  Commission  Council,  which  was  finally 
taken  to  the 'courts  and  a  decision  was  handed  down 
December  6th  by  the  civil  district  court  for  which 
an  appeal  has  been  asked  for  by  the  Commission 
Council. 

The  council  made  an  appropriation  of  $188,000 
for  the  use  of  the  Sewerage  and  Water  Board  during 
the  year  1922,  but  the  board  had  insisted  that  this 
amount  would  be  nowhere  near  adequate  but  that 
$424,000  would  be  necessary.  The  council  had  asked 
the  board  that  it  submit  its  books  to  the  council's 
"Survey  Commission"  with  a  view  to  determining 
whether  economies  in  the  oi^eration  of  the  board  might 
not  be  possible,  but  this  the  board  had  refused  to  do, 
and  the  council  thereupon  refused  the  demand  of  the 
board  for  $424,00,  although  the  president  and  engi- 
neer of  the  board  had  stated  that  unless  this  sum 
were  available  the  board  would  not  be  responsible 
for  the  contiinied  operation  of  the  drainage  system 
throughout  the  year.  The  board  obtained  a  temporary 
mandamus  to  compel  the  council  to  make  the  desired 
appropriation  and  Judge  King  of  the  civil  district 
court  returned  a  decision  making  this  permanent.  The 
commssioners  have  appealed  from  this  decision  to  the 
Supreme  Court.  They  state  that  if  they  are  required 
to  make  this  ajipropriation,  the  tax  rate  will  have 
to  be  increased  from  85  percent  to  88  percent,  or 
else  the  city  must  abandon   its   1922  paving  program. 

Superintendent  Earl  of  the  board  stated  that  he 
wouM  not  dare  to  ask  for  less  than  $424,000  if  the 
city's  drainage  work  is  to  go  on.  It  was  explained 
that  much  of  the  machinery  of  the  drainage  system 
is  20  years  old  and  obsolete  and  that  all  the  reserve 
funds,  that  might  be  used  for  replacement  have  been 
exhausted  and  no  others  are  available.  Also  the 
board  is  powerless  to  increase  its  water  rates,  its 
only  source  of  income  other  than  council  appropria- 


tions. No  reason  appears  to  have  been  given  publicly 
for  the  refusal  of  the  board  to  permit  an  inspection 
of  its  books  and  records  by  the  council's  survey  com- 
mittee, which  was  apparently  the  point  around  which 
centered  much  of  the  hard  feelings  that  appear  to 
have  engendered  between  the  board  and  the  council. 

Engineering  Lectures  at  Rutgers  College 

At  Rutgers  College  a  series  of  lectures  is  given  un- 
der the  auspices  of  the  Student  Branches  of  the  A.  S. 
C.  E..  the  A.  S.  M.  E.  and  the  A.  I.  E.  E.  for  the 
benefit  of  Ereshmen,  in  order  that  they  may  have  an 
outline  of  the  many  branches  of  the  engineering  pro- 
fession and  thereby  have  a  better  knowledge  and  pur- 
pose in  the  selection  of  their  particular  course  and 
some  uii.lerslanding  as  to  the  qualifications  of  the 
engineer. 

Civil  Engineering  was  presented  November  24  by 
C.  D.  Pollock,  M.  Am.  Soc.  C.  E.,  of  New  York  City, 
in  a  lecture  entitled  "Civil  Engineering — Its  Present 
and  Euture  Prospects,"  and  on  December  ist  George 
.\.  Orrok,  consulting  engineer  for  the  N.  Y.  Edison 
Co.  and  power  plant  expert,  lectii^red  on  "Central  Sta- 
tion Development."  On  December  15th,  C.  R.  Dooley, 
manager  of  personnel  and  training  of  the  Standard 
Oil  Co.,  will  speak  on  the  "Training  and  Qualification 
of  the  Electrical  Engineer." 

In  the  first  of  these  Mr.  Pollock,  Prof.  Harry  N. 
Lendall  informs  us,  "emphasized  the  fact  that  the 
successful  engineer  must  be  lo}al  to  the  profession 
and  not  consider  the  dollar  paramount ;  that  it  is  not 
necessary  to  specialize  along  any  one  particular  line 
but,  instead,  to  have  a  thorough  grounding  in  methe- 
matics,  physics  and  mechanics  together  with  a  broad 
training   in  economics,   history  and  English. 

"He  then  outline.]  the  various  branches  of  civil 
engineering,  giving  the  scope  and  possibility  of  devel- 
opment in  the  future.  Regarding  the  prospects  for 
civil  engineering  students  of  today  he  said:  'just  now, 
due  to  business  conditions,  there  is  little  demand  for 
civil  engineers.  This  is  but  a  temperary  condition  in 
the  development  and  progress  of  our  country  and  the 
world  at  large.  The  electrification  of  railroads,  the 
extension  and  improvement  of  highwa3s,  the  develop- 
ment of  water  power  and  irrigation  works,  the  thou- 
sands of  rapidl}  growing  towns  and  cities  requiring 
new  water  and  drainage  systems,  the  new  and  increas- 
ing demand  for  engineer-executives,  all  of  these  will 
offer  in  the  future  many  and  growing  opportunities 
for  the  young  men  who  are  now  in  onr  engineering 

schools.'  "  • 

Kansas  City  Votes  Down  Water  Bonds 

In  November,  1920,  P'uller  &  McClintock,  consult- 
ing engineers  of  New  York,  presented  to  the  board  of 
fire  and  water  commissioners  of  Kansas  City,  Mo.,  a 
very  comprehensive  rei)ort  on  improving  the  water 
-ui)piy  of  that  city,  embodying  the  result  of  an  investi- 
gation made  dui'ing  the  ten  months  previous.  The 
general  finklings  of  this  report  have  already  been  given 

m    PUDMC    WOKKS. 

With  a  view  to  carrying  out  the  reconunendations 
of  the  engineers,  the  citizens  were  aske<i  to  vote  at 
a  special  election  November  22nd  on  a  bond  issue  of 
$11,000,000.  A  two-third  majority  is  required,  in 
favor  of  bond  issues,  and  the  vote  is  reported  lu  have 
been  slightly  below  this,  although  a  fair  majority  of 
the  votes  were  in   favor  of  the  issue. 
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Percentages  Deceptive 

"A  screen  of  two-inch  mesh  may  give  as  high  a 
percentage  of  removal  of  suspended  matter  as  one  of 
30  mes'hes  to  the  inch  under  certain  conditions,  such 
as  the  screening  of  clear  water  with  only  a  tennis  ball 
as  the  suspended  matter,  the  percentage  then  being 
100."  This  statement,  made  at  the  recent  convention 
of  the  American  Public  Health  Association,  impressed 
the  writer  as  an  excellent  illustration  of  the  possible 
deceptiveness  of  percentage  when  used  without  full 
explanation  of  all  the  qualifying  conditions. 

Rut  the  deceptiver.ess  is  not  confined  to  such  ex- 
treme or  unusual  conditions.  There  are  several  uses 
made  of  percentages  in  water  purification  and  sewage 
treatment  work  that  are  deceptive  to  the  casual  read- 
er because  of  the  method  of  using  them.  For  in- 
stance, the  records  of  the  tests  made  on  Chicago 
stockyards  sewage  show  353  parts  per  million  of  total 
suspended  solids  in  the  effluent  as  the  average  for 
July  and  354  parts  for  the  following  April;  but  the 


efficiency  of  the  screen  in  percentage  reduction  of  sus- 
pended matter  averaged  7.4  percent  in  the  former 
month  and  24.7  in  the  latter.  Judged  by  percentage 
of  reduction,  the  screen  appeared  to  be  more  than 
three  times  as  effective  in  April  as  in  July ;  but  in  fact 
the  result  aimed  at  in  screening,  producing  a  clarified 
effluent,  was  exactly  the  same  both  months.  By 
dumping  some  sawdust  or  other  coarse  matter  into 
sewage  it  is  possible  to  make  a  screen  show  very  high 
percentages  of  clarification,  or  by  adding  quantities  of 
colloidal  matter  to  show  very  low  ones.  (In  testing 
the  clarifying  efficiencies  of  settUng  tanks,  settling 
solids  are  now  used  as  the  basis  of  comparison.  Why 
not  use  the  scrceiiahle  solids  in  the  effluent  for  com- 
paring the  efticiences  of  screens?) 

Take  again  the  matter  of  bacteria  reduction.  If  a 
filter  eft'ects  99.5  percent  reduction  on  a  polluted 
water  containing  60,000  bacteria  per  cc,  there  still 
remain  in  the  effluent  300  bacteria  per  cc.  But  a 
filter  attaining  only  85  percent  efficiency  when  treat- 
ing a  water  containing  600  bacteria  per  cc.  gives  an 
effluent  with  only  90  bacteria  per  cc  or  only  30  per- 
cent as  many  as  the  first  filter. 

An  even  more  deceptive  use  of  percentages  is  that 
of  describing  sludge  as  having  a  certain  percentage  of 
moisture.  (See  the  first  article  in  this  issue.)  If  a 
sludge  containing  96  percent  moisture  be  reduced  to 
48  percent  moisture,  it  might  be  thought  that  one-half 
the  water  was  removed  and  the  volume  of  sludge  re- 
duced about  one-half.  As  a  matter  of  fact,  in  the 
first  sludge  there  are  twenty-four  parts  of  water  to 
one  part  of  solid,  while  in  the  second  there  is  slightly 
less  than  one  part  of  wa.ter  to  one  of  solids,  and  as 
the  solids  are  the  same  in  each  case  (less  a  small  per- 
centage carried  away  with  the  excluded  water)  96 
percent  of  the  original  water  has  been  removed  and 
the  sludge  occupies  about  one-thirteenth  of  the  orig- 
inal volume.  This  would  be  more  apparent  if  the  con- 
sistency be  expressed  in  percentage  of  dry  solids  in- 
stead of  water,  as  is  done  by  English  engineers,  when 
the  above  sludges  would  be  described  as  4  percent  dry 
solids  and  52  percent  dry  solids  respectively. 

To  specialists  in  the  subject  these  ideas  have  be- 
come familiar  and  are  not  deceptive;  but  others  are 
not  apt  to  appreciate  the  real  significance  of  such  per- 
centages, and  it  would  seem  advisable  to  change  the 
practice  so  that  the  percentage  would  give  directly 
rather  than  indirectly  the  true  significance  of  the  re- 
sults.   

The  Science  of  Bidding- 
Considering  the  millions  of  dollars'  worth  of  work 
that  contractors  bid  upon  and  construct  every  year 
and  the  vital  importance  to  them  of  bidding  low 
enough  to  get  the  v\ork  but  high  enough  to  make  a 
profit  on  it,  it  would  seem  as  though  successful  con- 
tractors must  have  developed  as  great  skill  in  esti- 
mating the  cost  of  proposed  work  and  bidding  upon  it 
as  they  have  in  executing  it.  (There  is  also  probably 
an  art  as  well  as  a  science  of  bidding,  or  performing 
other  acts  connected  more  or  less  directly  with  bid- 
ding and  having  their  effect  upon  the  acceptance  or 
rejection  of  the  bid.) 

When  we  come  to  examine  bids,  however,  it  is  dif- 
ficult to  persuade  ourselves  that  there  is  really  sijch 
a  thing  as  ^,  science  of  bidding.     Of  course  scientists 
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differ  somewhat  among  themselves  in  their  interpre- 
tation of  data  and  in  developing  theories  based  upon 
them,  but  we  do  not  find  two  scientists  disagreeing 
widely  in  their  opinions  on  matters  such  as  the 
strength  of  steel  or  of  concrete,  or  even  that  evasive 
unit,  the  bearing  power  of  a  given  kind  of  soil,  as 
compared  with  the  differences  found  in  bids  upon  the 
same  work  by  different  contractors. 

An  illustration  is  furnished  by  bids  on  contracts  for 
the  extension  of  the  Catskill  aqueduct,  described  else- 
wdiere  in  this  issue.  The  specifications  for  this  work 
were  unusually  complete  and  explicit  and  the  mone\- 
in\'ol\ed,  totaling  from  $1,000,000  to  $3,000,000  on 
each  contract,  would  seem  to  make  it  worth  the  con- 
tractors" while  to  analyze  the  .conditions  carefully  and 
figure  as  closely  as  possible.  Moreover,  as  the  bid- 
ders were  required  to  deposit  with  each  bid  a  certified 
check  for  $25,000  and  bonds  for  half  a  million  dollars 
were  required,  it  is  to  be  assumed  that  they  were  con- 
tractors of  experience  and  amply  able  to  employ  com- 
petent experts  to  figure  for  them. 

In  spite  of  this  we  find  bids  on  one  item  \ar_\ing 
from  a  lump  sum  of  $0,000  b\  one  bidder  to  $160,000 
.  by  another  bidder,  or  nearly  30  times  as  great.  This 
w'as  for  crossing  of  streams  and  highways,  concern- 
ing which  there  might  have  been  room  for  uncer- 
taintv.  There  would  seem  to  be  little  uncertainty, 
however,  in  the  furnishing  and  laying  of  steel  pipe 
concerning  which  it  is  possible  to  calculate  to  a  frac- 
tion of  a  percent  the  number  of  pounds  lo  be  handled, 
the  number  of  rivets  to  be  driven,  etc.  And  yet  for 
this  item  the  bids  varied  from  $25  per  foot  to  $75  for 
one  weight  of  pipe  and  from  $35  to  $110  for  another 
weight ;  that  is,  one  contractor  was  bidding  about 
three  times  as  much  as  another  on  an  item  which  it 
would  seem  possible  to  estimate  on  very  closely.  There 
was  also  included  in  the  contract  more  than  14,000 
cubic  yards  of  concrete  masonry  to  be  placed  around 
the  pipe  and  therefore  under  much  the  same  condi- 
tions as  would  be  involved  in  building  a  concrete 
sewer;  that  is,  with  the  simplest  of  forms,  into  which 
the  concrete  could  be  poured  continuously  from  the 
mixer.  In  spite  of  this  condition,  the  bids  varied 
from  $6.42  to  $27,  or  nearly  400  percent.  Nor  was 
the  high  bidder  consistent  in  the  altitute  of  his  bids, 
since  in  several  cases  his  bids  was  lower  than  the 
average;  for  instance,  for  10,000  pounds  of  liquid 
chlorine  he  bid  10  cents  per  pound  while  the  average 
of  the  fifteen  bids  was  15.2  cents. 

These  figures  show  contrasts  that  are  remarkable 
if  compared  on  the  assumption  that  bidding  is  a 
science,  but  are  not  remarkable  when  considered  in 
the  light  of  bidding  as  it  generally  takes  place.  Dif- 
ferences of  50  percent  to  100  percent  in  the  amounts 
bid  are  by  no  means  uncommon  on  all  classes  of 
work. 

There  are  three  aNSumptions  that  can  be  made  to 
account  for  this  condition.  One  is  that  many  of  the 
bidders  cannot  estimate  within  50  percent  of  what  it 
will  cost  them  to  do  a  given  piece  of  work;  another, 
that  some  contractors  can  do  a  given  piece  of  work 
50  percent  cheaper  than  others.  Probably  each  of 
these  conditions  play  a  part  in  the  existing  condition 
of  wide  variations  between  bids.  The  third  assump- 
tioa.is  that  some  contractors  desire  to  make  a  big 
profit  or  none  at  all,  and  continually  "take  tliers"  at 
lettings  in  a  hope  that  some  lime  they  may  win  a  con- 


tract at  such  a   fat  price  that  it   will   pay  them    for 
losing  the  others. 

It  is  undoubtedly  true  (although  not  so  much  so 
now  as  formerly )  that  in  many  cases  the  lowest  bidder 
could  not  possibly  execute  the  work  at  the  prices  bid. 
In  fact,  we  have  heard  it  stated  that  where  there  is  a 
large  number  of  bidders  the  lowest  quarter  of  the  bids 
are  generally  below  the  lowest  possible  cost  of  con- 
struction, and  the  highest  quarter  are  beyond  reason, 
while  the  middle  half  represent  intelligent  and  rea- 
sonable bidding  b\-  contractors  who  appreciate  the  dif- 
ficulties of  the  work  but  are  not  attempting  to  make 
exorbitant  profits. 

\\'hatever  the  explanation,  it  would  seem  to  be  cer- 
tain that  there  is  nnich  yet  to  be  learned  in  contracting 
a>  a  science  if  oiie  contractor  can  execute  almost  any 
jiiece  of  work  at  half  what  it  would  cost  another; 
and  in  the  science  of  bidding,  if  experienced  contrac- 
tors differ  among  themselves  by  fifty  percent  in  esti- 
mating the  cost  of  doing  a  piece  of  work  with  no  un- 
u>ual  hazards  or  construction  features. 


New  York  Highway  Work  in  1921 

The  .-^tate  of  Xew  York  has  completed  this  year  a 
larger  amount  of  highway  work  than  in  any  previous 
year  of  its  history.  Since  February  ist,  when  Her- 
bert S.  Sisson  took  charge  of  the  department,  more 
than  615  miles  of  highway  has  been  paved,  on  which 
it  is  estimated  that  tiie  contractors  have  paid  out 
more  than  $7,000,1x30  in  wages.  The  contracts  let 
this  }ear  amounted  to  $25,535,085.  The  unusually 
fa\orable  weather  conditions  and  the  considerable 
decrease  in  cost  of  materials  and  labor  have  aided 
in  making  this  a  record  year. 

Of  the  construction  this  year,  366  miles  were  built 
i)i  reinforced  concrete,  which  was  used  for  the 
heaviest  traveled  highways. 

Considerable  damage  has  been  done  to  the  road.= 
in  the  past  by  trucks  wdiose  weight  exceeded  the  limit 
set  by  law  and  the  road  inspectors  this  year  have  been 
instructed  to  enforce  the  law  strictly  and  many  ar- 
rests have  been  made  for  injuring  the  improved 
hio'hwavs. 


Milwaukee  Sewage  Plant  Contracts 

The  ^Milwaukee  sewerage  commission  has  finally 
approved  the  plans  for  an  activated  sludge  plant  on 
Jones  Island  which  is  estimated  to  cost  $2,000,000  and 
it  is  announced  that  bids  for  constructing  it  wdl  be 
opened  during  the  eariy  part  of  1922.  It  is  expected 
that  the  construction  of  the  plant  will  consume  about 
two  years. 


Delaware's  1922  Highway  Program 

The  state  highwav  department  of  Delaware  an- 
nounces that  its  construction  program  of  1922  will 
total  about  $2,250,000  and  that  the  first  lettmg  for 
-  construction  will"  take  place  the  last  of  February,  giv- 
ing several  weeks  in  which  successful  bidders  can  pre- 
pa^re  for  beginning  operations  \\ith  the  first  favorable 
weather  of  the  year. 
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Recent  Legal  Decisions 


STHKKI'     HAII.WA^'S     OITV     AS      TO     l'A\l\<;     ItKTWEEJf 
AXD    OITSIUK     UAII.S 

In  a  proceeding  on  the  complaint  of  a  municipality- 
alleging  failure  of  street  railway  companies  to  comph' 
with  a  municipal  ordinance  with  respect  to  paving, 
the  Pennsylvania  Public  Serxice  Commissioner  holds, 
Swarlhmore  v.  Philadelphia,  M.  &  S.  St.  Ry.  Co.,  that 
an  ordinance  requiring  the  railways  to  pave  the  entire 
width  of  the  streets  and  imposing  other  burdens 
which  would  require  a  prohibitive  rate  of  fare,  is 
unreasonable.  \\  here  a  roadway  had  been  allowed  by 
the  municipality  and  the  street  railway  company  oc- 
cupying it  to  get  into  such  a  state  of  disrepair  as  to 
endanger  public  safety,  it  is  held  to  be  the  duty  of  the 
railway  company  to  place  that  part  of  the  highway 
occupied  by  its  tracks  between  the  rails  and  on  each 
side  of  the  end  of  the  ties,  in  a  safe  and  adequate  con- 
dition for  vehicular  and  pedestrian  travel  as  well  as 
for  the  operation  of  its  own  cars.  This  should  be 
done  b\  laving  pavement  of  the  same  kind  as  the 
municipalit)'  adopts  for  the  remainder  of  the  highway. 

<'ITV     MA-*      KXTENU    TIME    FOR    fOIMI'l-ETION     OF    l'A> - 
IIVG     fONTRACT     AND     SO     l'llOTK«T      l,IF\      FOU 

ASSESSMKXT 

.Suit  v\as  brought  to  >et  aside  certain  paving  assess- 
ments and  to  cancel  the  lien  thereof  on  the  theor)'  that 
the  paving  contract  was  not  performed  within  the 
time  specified  therein  and  that  the  city  had  no  author- 
ity to  extend  the  time.  The  contract  required  com- 
plete performance  by  a  certain  date  "unless  otherwise 
I)rovided  in  writing,  signed  by  the  mayor  and  ap- 
pro\ed  by  the  city  council,"  and  that  failing  such  com- 
pletion the  contractor  should  pay  to  the  city  any  ex- 
penses incurred  b\-  it  on  account  of  its  requiring  ad- 
ditional time.  The  contract,  therefore,  made  time  of 
the  essence  of  the  contract,  not  for  the  purpose  of 
forfeiture,  but  for  the  purpose  of  imposing  certain 
l)enalties  of  additional  expense  upon  the  construction 
company  in  the  event  of  its  failure.  The  construction 
company  was  not  released  from  the  obligation  of  the 
contract  by  its  mere  failure  to  perform  it  within  the 
time  specified.  The  cit}-  elected  to  enforce  the  con- 
tract and  to  grant  additional  time  for  that  purpose,  as 
it  was  in  their  power  to  do.  The  Iowa  Supreme  Court 
therefore  holds,  O'.Shonessy  v.  City  of  Sioux  City, 
184  N.  W.  728,  that  the  lien  could  not  be  cancelled 
for  the  contractor's  failure  to  complete  within  the 
contract  time. 

• 

ADJI  STMF.Vr    OF    tH.^llfJES    \\l)    HATES     FOU 
Ml  -MCII'AI.,     EI.KC'TmC     l'I,.\iVT 

In  granting  an  increase  of  electric  rates  for  the 
municipal  plant  of  the  Village  of  Argyle,  the  Wiscon- 
sin Railroad  Commission  holds  that  ( 1 )  se])arate 
schedules  should  be  established  for  light  and  power 
service  rendered  by  a  municipal  plant;  (2)  street 
lighting  service  shou'd  return  to  such  a  plant  its  share 
of  the  cost  of  the  serxice ;  ( 3 )  a  municipal  electric 
plant  should  make  a  charge  of  energy  used  to  operate 
the  municipal  stone  crusher;  (4)  energy  used  for 
electric  pumping  in  the  municipal  water  plant  should 
be  metered,  although  the  municipalitv  owns  the  elec- 
tric plant. 


OKUINAXCE    l>ltES('I(lltlN<;    THAT    HOSPITAI.    mil,UI.\<;S 
HE    COXSTUICTEU    OF    XO.\II\FI.,.AMMABI-E 
MATEUI.AI-S    HELD    AITHOKI^ED     AND 
KEASON.-VUI.K 

The  Georgia  Supreme  Court  hoWs,  Brighani  v. 
Mayor  &  Council  of  City  of  Dublin,  108  S.  E.  532, 
that  under  a  city  charter  giving  power  to  pass  ordin- 
ances, etc.,  necessary  or  proper  or  incident  to  good 
government  and  to  the  peace,  securit}-,  health,  etc.,  of 
the  inhabitants,  and  all  other  powers  necessai"}'  or  in- 
cident to  municipal  government  not  in  conflict  with 
anv  other  special  power  or  authorit}'  given  the  city, 
the  mayor  and  aldermen  were  authorized  to  pass  an 
ordinance  prescribing  that  buildings  to  be  used  for 
hospital  purposes  be  constructed  of  brick  or  other 
noninflammable  material.  Such  an  ordinance  was 
held  not  to  be  void  (jn  the  ground  that  it  was  unrea- 
sonable. 

UIGHTS     OF     .\SSI<;NEE     OF     CONTHACTOK      NOT      I'UIOK 
TO   THOSE   OF    MATKKIALMEN    AND    SI  II<ONTI«.\<TOHS 

A  contract  with  a  city  (for  the  construction  of  a 
sewer  outlet  and  specification  plant)  provided  for  the 
withholding  of  the  contractor's  account  until  he  fur- 
nished evidence  that  material  bills  "filed  with  the 
mayor  and  city  council"  were  paid,  and  that  he  should 
be  paid  the  final  estimate  after  deducting  all  unpaid 
bills.'  The  Iowa  Sui^reme  Court  holds,  Reynolds  v. 
City  of  Onawa,  184  N.  \V.  729,  that  an  assignee  of 
such  contract  as  securit_\-  for  advances  was  not  en- 
titled to  preference,  in  payment  of  the  balance  of  the 
contract  price  b\'  the  city,  over  claims  for  labor  and 
materials,  on  the  ground  that  these  claims  were  filed 
with  the  city  clerk  more  than  the  30  days  specified 
by  Iowa  Code,  §  3102,  after  the  furni.shing  of  the  last 
item.  The  rights  of  the  parties  were  held  to  be  gov- 
erned by  the  contract,  not  by  the  statute,  and  filing  ac- 
counts with  the  clerk  was  a  substantial  compliance 
with  the  contract  condition  that  they  .should  be  filed 
with  the  mayor  and  c<iuncils. 

The  rights  of  the  assignee,  a  bank,  were  not  ren- 
dered superior  to  those  of  the  materialmen  and  sub- 
contractors by  the  fact  that  the  principal  contract 
had  been  assigned  vei"_\'  soon  after  it  was  executed  and 
before  the  claims  of  subcontractors  accrued.  What 
the  bank  acquired  under  the  assignment  was  the  right 
to  stand  in  the  contractor'.^;  shoes,  and  demand  and 
receive  from  the  cit\-  just  what  the  contractor  him- 
self coul  1  right  full\-  demand  and  receive,  had  he  made 
no  assignment.  It  was  immaterial  that  the  assignment 
was  known  to  the  city  antl  to  subcontractors  when 
they  furnished  the  materials. 

DIS(lll.MIN-\'l'ION    IN    MlINini'AI,    \\  ATEK    HATES 

In  allowing  an  increased  rate  schedule  for  water  to 
the  City  of  Linton,  as  lessee  of  the  Linton  Water 
Company's  i)lant,  the  Indiana  Public  Service  Commis- 
sion holds  that  a  "step"  schedule  of  water  rates  is  dis- 
criminatory and  fjften  encourages  waste  of  water  to 
>ecure  a  lower  rate.  Such  a  schedule  should  there- 
fore be  changed  to  a  "block"  rate.  It  also  holds  that 
there  is  discrimination  in  water  rates  when  flat  rate 
consumers  are  billed  at  $7.50  per  qnnum,  including 
surcharge,  and  metered  consumers  at  a  minmnnu 
charge  of  $15  per  annum. 
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NEWS    OF    THE    SOCIETIES 


Dec.  20 — PHILADELPHIA  SECTION, 
AMERICAN  SOCIETY  OP  MECHANI- 
CAL ENGINEERS.  Chamber  of  Com- 
merce. Secretary,  Prof.  W.  H.  Kava- 
naugh    Un.   of  Penn. 

Dec.  22-33 — KANSAS  ENGINEERING 
SOCIETY.  Annual  meeting.  Hutchin- 
son, Kan.     Secretary,  J.  M.  Averill,  To- 

Dcc.  27-30 — AMERICAN  ECONOMIC 
ASSOCIATION.      Pittsburgh.   Pa. 

Dec.  28-29  —  AMERICAN  ASSOCIA- 
FOR  LABOR  LEGISLATION.  Fifteenth 
Annual  Meeting  Pittsburg.  Frederick 
MacKenzie.  Director  of  Publicity,  131 
E  23rd  St.,  New  York. 

Dec,  27-31  —  AMERICAN  ASSOCIA- 
TION FOR  THE  ADVANCEMENT  OF 
SCIENCE,  SMITHSONIAN  INSTITUTE, 
Washington,   D.   C.     Toronto,  Canada. 

Jan.  4-14  —  CLEVELAND,  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,  Cleveland,  Ohio. 

Jan.  5-e  —  AMERICAN  ENGINEER- 
ING COUNCIL,  FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES.  An- 
nual meeting.  Washington.  D.  C. 

Jan.  9  —  MEMPHIS  ENGINEERS' 
CLLTB.  Memphis.  Tenn.  Secretary,  A. 
S.    Fry,    Memphis. 

Jan.  12  —  ENGINEERS'  CLUB  OF 
DES  MOINES.      Des  Moines,  la. 

Jan.  12-14 — HIGHWAY  ENGINEER.S' 
ASSOCIATION.  Baltimore  Hotel,  Kan- 
sas City.  Mo.  Secretary,  C.  W.  Brown, 
State  Hgwy.  Dept..  Jefferson  City.  Mo. 

Jan.  13  —  ENGINEERS'  CLUB  OF 
SEATTLE.  Seattle.  Wash.  Secretary, 
Lyman  T.  Banks.  916  L.  C.  Smith  BIdg  , 
Seattle. 

Jan.  14 — LOUISIANA  ENGINEERING 
SOCIETY.     Neiv   Orleans.    La. 

Jan.  17-19  —  IOWA  ENGINEERING 
SOCIETY.  34th  annual  meeting.  Sioux 
City.  Secretary — Lloyd  A.  Canfleld,  Des 
Moines,  la. 

Jan.  17-19 — ASSOCIATED  GENERAL 
CONTRACTORS.  3rd  annual  meeting. 
Hotel    Winton.    Cleveland     Ohio. 

Jan.  17-20 — ASSOCIATION  OF  CA- 
NADIAN BUILDING  AND  CONSTRUC- 
TION INDUSTRIES.  4th  annual  confer- 
ence. Royal  Connaught  Hotel.  Hamil- 
ton. 

Jan.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annua! 
Convention  and  good  roads  show.  Chi- 
cago, 111. 

Jan.  18-19 — AMERICAN  SOCIETY  OF 
CmL  ENGINEERS.  Annual  meeting. 
New   York   City. 

Jan.  20 — BRIDGE  Rl'ILDERS'  AND 
.STRUCTURAL  SOCIETY.  New  York 
City. 

Jan.  27  —  NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  So- 
cieties' BIdg..  New  York  City.  Secre- 
tary— G.  I.  Rhodes.  115  Broadway.  New 
York   City. 

Jan.  27-28  —  WESTERN  PAVING 
BRICK  MANUFACTURERS'  ASiSOCIA- 
TION.      Kansas   City,    Mo. 

Jan.  30 — SOCIETY  OF  AMEKTC^.V 
MILITARY  ENGINEERS.  Washington, 
D.    C. 

P»b.  13-16 — AMERICAN  CONCRETE 
INSTITUTE.  Annual  Convention  Cleve- 
land. Secretary  Harvev  Whipple,  814 
New   Telegraph    BIdg..    Detroit.    Mich. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan. 
Ann    Arbor.   Mich. 

Feb.  15-17 — AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties' building.  New  York  City. 

Feb.  21-23  —  MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CIVIL  EN- 
GINEERS. First  annual  convention 
Curtis  Hotel,  Minneapolis. 

Apr.  27-30— BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28.  Cleveland, 
O.;  Apr.  29.  Massillon.  O.;  Apr.  30 
Toungstown.  O.     • 

May  15-19  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia,  Pa. 


BROOKLYN    EXGISfEERS'    CLVB 

Ai  the  regular  meeting,  Deceinher  i, 
O.  B.  Whitaker,  Superintendent  of  the 
Service  Department  of  The  Sparry 
Gyroscope  Company,  presented  a  paper 
illustrated  by  lantern  slides,  on:  The 
influence  of  gyroscopic  action  in  our 
daily  existence;  The  application  of  the 
gjroscope  to  a  compass ;  The  Gyro  Ship 
Stabilizer  and  results  being  obtained 
from  it;  Other  applications  of  the  gyro- 
scope. 

AMERICAN    SOCIETY    OF    CIVIL 
ENGINEERS 

The  program  for  the  adjourned  No- 
vember meeting  of  the  Society,  was 
divided  into  three  sessions  for  the  dis- 
ciission  of  important  topics  at  the 
afternoon    meeting. 

Xovcmber  i6. — There  was  a  Sym- 
posium "Stream  Pollution  and  Sew- 
age Disposal.'"  Speakers— George  T. 
Hammond,  Kenneth  Allen,  John  F. 
Skinner,  W.  L.  Stevenson,  Earle  B. 
Phelps,  Paul  Hansen,  W.  K.  Dittoe, 
Langdon  Pearse,  and  T.  Chalkley 
Hatton. 

November  16,  931,  8  p.m.— The 
Monthly  Business  Meeting  was  fol- 
lowed by  a  paper  "Odors  and  their 
Travel  Habits,"  by  L.  L.  Tribus,  pub- 
lished in  August  "Proceedings."  Dis- 
cussion led  by  George  C.  Whipple, 
Stephen  De  M.  Gage,  I.  S.  Osborn, 
Rudolph  Hering,  Olin  H.  Landreth, 
Andrew  J.  Prevost,  and  Robert  S. 
Weston. 

November  17 — Symposium,  "Water 
Supply  and  Water  Purification." 
Speakers — George  C.  Whipple,  .Mien 
Hazen,  C.  A.  Emerson,  C.  E.  A.  Wins- 
low,  C.  A.  Holmquist.  Robert  S. 
Weston  and  Samuel  A.  Greeley. 

AMERICAX    SOC.    OF    MECHANICAL 
ENGINEERS 

The  42nd  annual  meeting  of  the  A.S. 
M.  E.  was  held  in  New  York  City, 
December  Sth-pth,  and  was  devoted  to 
the  contribution  of  definite  technical  in- 
formation of  value  in  the  elimination  of 
industrial  waste.  The  duties  of  engin- 
eers in  relation  to  waste  elimination,  not 
only  as  professional  men  but  as  citizens 
was  stressed  by  President  Carman  in  his 
retiring  address. 

The  professional  divisions  assisted 
greatly  in  the  discussion.  The  Power 
Division  presented  papers  on  the  heat 
balance  of  four  large  power  stations, 
which  brought  out  information  of  de- 
cided value  in  the  determination  of  the 
most  economical  power-plant  designs. 
Power-station  operating  efficiency,  it 
was  stated,  cannot  exceed  that  for 
which  it  was  originally  designed.  The 
Fuel  Division  contributed  four  inter- 
esting papers  pointing  out  the  funda- 
mentals involved  in  a  program  of  fuel 
conservation.  The  Nfaterial  Handling 
Division  presented  one  paper  which 
opened  up  the  entire  field  of  waste  elim- 
ination  by  a   more    thorough   utilization 


of  materials-handling  equipment.  .At  the 
C.as  Power  Session  Elmer  A.  Sperry 
presented  the  results  of  twenty  years' 
work  leading  to  the  successful  develop- 
ment of  a  compound  Diesel  engine. 

The  subject  of  education  and  train- 
mg  was  given  prominence  at  a  session 
held  on  Mondayevening,  December  5th, 
at  which  two  papers  were  presented. 
Dean  R.  L.  Sackctt  of  Pennsylvania 
State  College  gave  the  results  of  an  ex- 
tended investigation  into  the  methods  of 
training  developed  in  foreign  countries 
and  in  the  U.  S.  and  Mr.  D.  C.  Buell 
told  of  -the  work  being  done  by  the 
Railway  Education  Bureau  of  Omaha, 
Nebr.,  in  the  training  of  railroad  men. 
It  is  the  desire  of  the  Committee  on 
Education  and  Training  in  the  Indus- 
tries to  bring  out  the  fundamentals  in- 
volved and  to  build  the  foundation  for 
a  constructue  program  of  future  in- 
dustrial training. 

On  Thursday  afternoon  the  Society 
for  the  Promotion  of  Engineering  Edu- 
cation joined  with  the  A.S.M.E.  in  a 
session  to  develop  the  subject  of  pro- 
fessional engineering  for  the  industries. 
The  needs  of  the  industries  were  treated 
by  F.  C.  Pratt  of  the  General  Electric 
Co.  and  president  of  the  Yale  Engin- 
eering Association  and  J.  E.  Otterson, 
president  of  the  Winchester  Repeating 
Arms  Co. ;  and  the  problems  of  the  en- 
gineering faculties  by  Dexter  S.  Kim- 
ball, Cornell  University,  and  A.  G. 
Christie,  professor  of  mechanical  engin- 
eering at  Johns  Hopkins  University. 

Important  session  meetings  were  the 
following:  the  Power  Waste  Session  on 
the  morning  of  December  6th,  at  which 
was  discussed  the  heat  balance  of 
"Connors  Creek  Station  of  the  Detroit 
Edison  Co.,"  by  C  H.  Berry  and  F.  E. 
Moreton  ;  the  "Colfax  Station  of  the  Du- 
quesne  Light  Co.,"  by  C.  W.  E.  Clarke, 
of  the  "Delaware  Station  of  the  Phila- 
delphia Elcc.  Co.,"  by  E.  L.  Hopping,  and 
of  the  "Hell  Gate  Station  of  the  United 
Electric  Light  &  Power  Co.,"  by  J.  H. 
Lawrence  and  W.  M.  Keenan ;  the  si- 
multaneous sessions  of  the  Management 
Waste  Session  and  the  Gas  Power  Ses- 
sion that  afternoon,  at  the  former  of 
which  W.  N.  Polakov  spoke  on  "Mak- 
ing V\'ork  Facinating,"  and  F.  B.  and  L. 
M.  Gilbreth  discussed  "The  Process 
Chart,"  and  at  the  latter  of  which 
Louis  Illmer  treated  "Porting  and 
Charging  the  Two-Stroke  Oil  Engines," 
and  E.  A.  Sperry  "Compounding  the 
Combustion  Engine" ;  the  meeting  of  the 
Materials  Handling  Waste  Session,  the 
subject  of  which  was  "Industrial  Waste 
in  Handling  of  Material,"  by  H.  V. 
Coes,  on'the  morning  of  December  8th; 
and  on  the  afternoon  of  that  day  the 
joint  session  with  the  Society  for  the 
Promotion  of  Engineering  Education, 
the  subject  of  which  was  "Professional 
Engineering  Education  for  the  Indus- 
tries." 

(Continued   on  page   476) 
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New    Appliances 


Describing   New   Mnciiinery,   Appurntiix,   M:iteri:ils   and     Metlioils     :inil     Itceent     Interestins     In.stnlliilions 


HOISTING  ENGINES  AND  DERRICKS 
Single  and  double  drum  steam  and 
electric  hoists,  manufactured  by  the 
Street  Bros.  Machine  Works,  are  illus- 
trated in  Catalog  No.  24.  Illustrations 
show  hoists  for  derrick  work  and  gen- 
eral construction  as  well  as  for  special 
purposes;  also  marine  equipment,  in- 
cluding windlasses,  cargo  hoists,  steer- 
ing gears,  and  capstans.  The  catalog 
lists  cableway  engines,  dredging  engines, 
excavating  machinery,  drill  frame 
hoists  and  derricks. 

One  of  the  steam  driven  hoists  illus- 
trated has  two  drums,  mounted  at  right 
angles  to  each  other,  and  a  spur  driven 
swinging  gear  for  full  circle  derrick. 
A  complete  set  of  fittings  for  the  mast 
and  boom,  includes  turnbuckles  for  the 
guys,  that  are  provided  to  accompany 
this  engine. 

A  small  single  drum  hoist,  made  in 
two  sizes  weighing  1800  pounds  and 
I97.'>  pounds,  has  its  frame  mounted  on 
four  small  wheels,  making  it  portable 
and  convenient  for  general  construction 
purposes  on  buildings  up  to  3  or  6 
stories  high  for  which  sufficient  length 
of  cable  can  be  wound  on  the  drum. 
This  machine  can  be  operated  either  by 
an  electric  motor  or  by  a  gasoline  hoist. 


The  contractors  and  builders  single 
drum  hoist  for  building  operations  up  to 
six  stories  may  be  driven  either  by  an 
electric  motor  or  a  gasoline  engine.  The 
double  cylinder  drum  engine  with  swing- 
ing gear  for  full  circle  crane  is  oper- 
ated by  s'.cam  or  compressed  air  and  is 
provided  willi  a  mitre  gear,  as  shown  in 
the  illustration,  which  drives  a  vertical 
shaft,  having  at  the  lower  end  a  pinion 
engaging  a  large  circular  rack  for  re- 
volving the  crane.  With  this  engine 
there  can  be  furnished  standard  gttings 
for  the  mast  and  boom,  anchorage  and 
bracing  of  the  frame,  and  its  rigging. 

Single    and    double    drum    hoists    arc 
v.dapted  to  pile  driving  bridge   erection 
and   general    contracting   purposes,    and 
are  made   of   15  to  60   h.p.     There   are 
also    a    double    drum    contractor's    hoist 
without  boiler,  double  drum  derrick  en- 
gine and  an  electric  derrick  hoist,   four 
sizes,    single   and   double    drum    electric 
hoists  and  belt  driven  hoists. 
The     catalog     illustrates     guy     plates, 
goose  necks,  stif¥  leg  irons,  mast  tops, 
brackets,   bases   and   steps,   boom   ends, 
hook  blocks  and  bull  wheels  for  fitting 
wooden  derricks  and  also   illustrates  a 
self-propelling  derrick   car   of    a   to   20 
tons  capacity,  guy  and  stiff  leg  derricks 
complete,     and      a     traveling      derrick 
mounted  on  a  platform  elevated  several 
feet  above  the  track. 


SELF    PROPBLLINC 


\KTOHV  sKi,K  i-!t<»PEbi,iM;  i\<»/.y, :  i<; 

The  Victory  Self  PropelHng  Nozzle, 
with  one  man,  water  at  25  pounds  pres- 
sure or  more  per  square  inch  and  hose, 
will  remove  sewer,  pipe,  drain  or  cul- 
\ert  blockades  in  less  time,  with  less 
trouble  and  for  less  money  than  in  any 
other  way.  It  avoids  digging  up  streets, 
prevents  the  expense  of  replacing  de- 
stroyed pavements  and  automatically  lo- 
cates and  breaks  up  sewer  stoppages. 

Instead  of  using  sewer  rods,  which  arc 
apt  to  pack  the  blocade  even  tighter  than 
before,  the  Victory  Self  Propelling  Noz- 
zle travels  under  its  own  power,  with- 
out any  pushing  or  shoving,  right  up  to 
the  obstruction,  and  the  water  breaks 
up  hte  blockade  in  record  time. 

The  Victory  Nozzle  is  made  by  The 
Self  Propelling  Nozzle  Co.,  Inc.,  from 
high  grade  bronze  castings,  with  a  small 
forward  hole,  and  six  large  rearward 
holes  in  the  dome.  Diagonal  flanges 
are  cast  in  the  neck,  wihch  is  connected 
with  a  threaded  butt  by  a  ball-bearing 
swivel.  The  diagonal  flanges  and  ball- 
bearings give  the  nozzle  its  revolting 
motion  with  a  minimum  of  friction.  The 
force  of  the  water  entering  the  dome 
pushes  the  nozzle  forward,  sky-rocket 
fashion,  about  25  feet  a  minute,  pulling 
the    hose    after    it    until    it    reaches    the 


DOUBLE     CYLINnER.     DOUBLE     DRUM     ENGINE     WITH 
SWINGING   GEAR  FOR   FULL  CIRCLE  CRANE 


NOZZLE    FOR    AUTOMATIC 
SERVICE 

stoppage. 

The  forward  stream  of  water  breaks 
up  the  stoppage  and  the  rearward 
stream  washes  it  away.  While  this  is 
going  on,  the  nozzle  is  rapidly  revolving, 
throwing  the  forcible  rearward  stream 
of  water  against  the  walls  of  the  drain, 
so  that  as  well  as  breaking  up  the  block- 
ade, they  are  giving  the  sewer  a  thor- 
ough cleansing. 

Sewers  more  than  two  hundred  feel 
long  have  been  cleaned  out  and  sand, 
stones,  silt  and  sticks  have  been  removed 
from  them  by  using  just  water,  hose 
and  a  Victory  Nozzle.  The  Victory  Noz- 
zle is  simple  and  compact.  No  working 
parts  to  get  out  of  order.  It  is  fool 
proof.  Fires  in  soft  coal  piles,  in  cel- 
lars, under  fallen  walls,  beneath  roofs 
and  in  other  inaccessible  places  are  ex- 
tinguished by  the  Victory  Nozzle. 
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STEEL  BODY  HAND  DUMPED  IN  30  SECONDS.  LOWERED 
RY    GRAVITY    IN    5    SECONDS 


ARCHER    KMJ    DIMT    HOIST    ANIJ 
nODV 

The  end  dump  hoist  and  body  lor 
Ford  trucks  that  is  manufactured  h\ 
Archer  Iron  Works  is  hand  operated 
and  designed  so  that  the  dumping  oper- 
ation requires  but  30  seconds,  while  the 
body  itself  is  lowered  by  gravity  in  five 
seconds  or  can  be  held  in  any  inclined 
position  by  means  of  a  pawl  and  rat- 
chet. 

The  steel  body,  7  feet  long,  44  inches 
wide  and  14  inches  deep  is  provided 
with  double  acting  tail  gate,  with  rc- 
irioveable  wooden  flare  boards  and  can 
also  be  furnished,  if  desired,  with  spe- 
cial slide  gate  arrangement. 

The  Archer  hoists  and  l>odies  are 
built  in  sizes  of  i  ton  up  to  5  tons,  and 
to  fit  all  makes  of  trucks.  They  are 
recommended  for  road  paving  and  for 
general  construction  purposes.  Tlie 
price  of  the  hoist  and  body,  complete, 
and  ready  for  attachment  to  the  truck 
is  $140.00  cash  to  the  trade  F.o.b.  Chi- 
cago. 


INDUSTRIAL  NOTES 


Maher  Engineering  Company,  Con- 
tracting Engineers,  with  oflices  in  Chi- 
cago, Detroit,  and  Cleveland,  announce 
the  following  changes  in  their  organi- 
zation : 

Mr.  C.  B.  .\dams  has  lieen  appointed 
Vice  President  and   Sales  Manager. 


The  Golden-Anderson  Valve  Special- 
ty Co.,  Pittsburgh,  Pa.,  has  appointed 
Lawrence  G.  Whitsit  and  F.  W.  DuBois 
as  its  Michigan  representatives  They 
will  operate  under  the  name  of  the 
Waterworks  Equipment  Co,  with  offices 
at  8242  Woodward  avenue,  Detroit, 
Mich. 


Th:  Conti-Augustine  Co.,  recently  or- 
ganized at  Tom  River,  N.  J.,  to  manu- 
facture cement  blocks,  has  opened  a  plant 
in  Berkely,  N.  J.  and  installed  new  ma- 
chinervand  molds 


MOHUVLAIt    ri  .\M?1,    HKI'OUT 

The  1921  report  of  the  New  York 
State  Bridge  &  Tunnel  Commission  to 
the  Governor  and  Legislature  of  the 
State  of  New  York  is  a  \aluable  and 
interesting  volume  with  more  than  200 
gxi2  inch  pages  of  text  and  illustra- 
tions, fully  describing  conditions  of  the 
vehicular  tunnel  from  New  York  to 
New  Jersey,  outlining  the  proposed  pro- 
cedure in  the  execution  of  the  work  by 
means  of  nine  principal  contracts  for 
the  New  York  Land  Shaft,  Uew  Jersey 
Land  Shaft,  New  York  River  Tunnel  & 
Shaft,  New  Jersey  River  &  Land  Tun- 
nel and  River  Shaft,  New  York  Ap- 
proach, New  Jersey  Approach,  Ventila- 
tion Equipment  Building,  New  York; 
Ventilation  Equipment  Building,  New 
Jersey,  and  Installation  of  Tunnel  and 
Ventilating  Equipment  with  a  tentative 
programme  for  completion  December 
31.   1924- 

Different  types  of  design  and  methods 
of  construction  are  discussed  and  com- 
pared, presenting  the  reasons  for  the 
preference  given  to  cast  iron  lined  tun- 
nels driven  by  the  shield  method.  Draw'- 
ings  are  given  of  details  of  the  pro- 
posed cast  iron  tubes  29  feet  in  di- 
ameter and  trafiic  and  ventilation  con- 
ditions arc  summarized. 

The  appendixes  give  the  recommenda- 
tion of  the  advisory  transportation  en- 
gineering committee;  extended  mathe- 
matical analysis  of  the  cast  iron  lining 
stresses  and  design;  investigation  of 
tunnel  gases  and  the  amount  and  com- 
position of  automobile  exhaust  gases 
including  full  descriptions  of  the  meth- 
od of  sampling  and  analyzing  exhaust 
gases  and  details  of  the  apparatus  em- 
ployed and  practical  discussion  of  the 
results  and  conclusions;  and  a  report  of 
tunnel  gas  investigation  ]>robleni  num- 
ber 2,  of  the  physiological  effects  of  the 
exhaust  gases. 

The  book  is  illustrateil  by  many 
tables,  full  pagi  illustrations  and  en- 
gravings and  is  uf  special  value  in  pre- 
senting the  latest  investigation  on  tun- 
nel questions  that  ha\  c  recently  arisen 
and  for  which  little  data  is  generally 
available. 


(Continued    from    page    474) 
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ASSOt lATION 

The  December  meeting  of  the  New- 
England  Water  Works  Association  will 
be  held  on  the  14th  at  the  Hotel  Bruns- 
wick, Boston.  .\t  10  a.m  is  scheduled 
the  meeting  of  the  executive  committee 
at  the  headquarters,  Tremont  Temple ; 
and  at  2  p.m.  the  following  papers  w^ill 
be  delivered :  "Electrical  Operation  and 
Control  of  Gate  Valves  for  Water 
Works  Systeius,"  by  Peter  Payne  Dean, 
New  York  city,  and  "Two  Years  in 
China,"  bv  Thomas  H.  Wiggin,  Scars- 
dale,  N.  Y. 


WESTERN    SOCIETY    OK    EN(>INERRS 

The  program  of  this  society  for  De- 
cember includes  the  following:  Dec.  5. 
"Economic  Features  of  the  St.  Law- 
rence-Great Lakes  Water  Ways  Pro- 
jejct,"  by  Francis  Shenehou,  Minneap- 
olis; Dec.  15,  "Economic  Consideration 
of  .Line  Revisions  on  the  Delaware 
Lackawanna  &  Western  R.  R.,"  by 
George  J.  Ray,  Hoboken,  N.  J. ;  Dec.  19, 
"Operation  of  Sewage  Disposal  Plants,'' 
by  H.  H.  Wagenhals,  associate  sanitarv 
engineer,  U  S.  Public  Health  Service. 
Cincinnati. 


NK«-     JERSEY     ASSOCIATIOIV     OF 
CO!  NTY    ENGINEERS 

Members  of  the  Association  and 
guests  left  Trenton  9.00  a.m.,  Novem- 
ber 18th,  via.  Automobiles  and  inspected 
Brunswick  Pike  in  Mercer  and  Middle- 
sex Counties,  and  proceeded  to  Clarks- 
ville.  to  Lawrence  Station,  to  Mercer- 
ville.  Hamilton  Square,  Route  No.  1. 
to  Hightstown.  to  Manalapan.  passing 
over  State  Maintenance  work;  turn  left. 
Manalapan  to  Englishtown,  jiassing 
Molly  Pitcher's  well,  and  Monmouth 
Battlefield,  thence  to  Freehold,  and  in- 
spected interesting  Monmouth  County 
work  thereabouts. 

After  Luncheon  at  Lakewood,  the 
party  visited  hangar  built  by  Navy  De- 
partment near  Lakehurst  for  ZR-2  and 
proceeded  over  gravel  roads  through 
Monmouth.  Burlington  and  Atlantic 
Counties,  along  Jersey  Coast,  dining  at 
Sea  View  Golf  Club,  between  Ocean- 
ville  and  Abescon.  Inspected  nearby 
New  Highway  Lighting  Scheme  of  Gen- 
eral Electric  Co.  and  held  meetin.g  at 
9.00  p.m.  at  Hotel  Dennis.  Atlantic  City. 
Saturday  visited  Atlantic  County  bitu- 
minous work  during  morning.  Lunched 
at  Bridgeton  Country  Club  and  in  the 
.'\fternoon,  inspected  work  nn  State 
and  countj'  roads. 

The  following  subjects  were  an- 
nounced for  discussion  at  the  meeting : 
.Advisability  of  Counties  building  part 
of  State  Highway  System  under  Reim- 
bursement Act.  as  proposed  by  Highway 
Commission. 

Exchange  of  ideas  with  Delaware  and 
Penn.sylvania  Engineers. 
Reports  of  Standing  Committees.  • 

Proposition  of  admission  of  Assistant         f 
County    Engineers   as    .-\ssociatc   Mem- 
bers   of     New    Jersey     .\ssociation    of 
County  Engineers.  > 

Establishment  of  a  Clearing  House  M 
for  use  of  members  of  the  Association,  f 
tn  be  conducted  by  Secretary. 
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Waterworks  Tunnel  Shafts 


Seventeen  feet  in  diameter  through  clay  and  solid  rock  to  depth  of  165 
feet.  Sides  protected  with  vertical  lagging  and  lined  with  concrete.  De- 
tails of  hoisting  cage  and  guides.     Pump   equipment.   Muck    trestles   and 

dump. 


Western  Avenue  tunnel  extension  now  under  con- 
struction by  the  Waterworks  Department  of  the  city 
of  Chicago  will  extend  from  the  State  St.  shaft  of 
section  2  of  the  Southwest  land  tunnel  about  i6,00o 
feet  west  on  W.  73rd  St.,  to  the  Western  Ave.  gate 
shaft,  and  thence  about  17,000  feet  north  on  Western 
Ave.  to  45th  St.  It  is  being  driven  through  solid  rock 
from  two  headings  in  each  of  two  shafts,  one  of  them 
located  at  Wood  St.,  about  4,000  feet  east  of  the 
Western  Ave.  gate  shaft  and  the  other  at  51st,  3,000 
feet  north  of  the  same  shaft. 

The  Wood  St.  shaft  penetrates  through  yellow  and 
blue  clay,  boulders  and  sand  for  about  40  feet  to 
the  surface  of  the  hard  hmestone  rock,  through  which 
it  is  driven  about  118  feet  farther  to  the  bottom  of 
the  tunnel  inverts.  The  51st  street  shaft  penetrates 
about  48  feet  through  stifY  blue  and  yellow  clay  and 
8  feet  through  hardpan  and  about  19  feet  through 
limestone  to  the  invert  of  the  tunnel. 


SHAFT    SINKING 

The  shaft  excavation,  17  feet  in  diameter,  was 
made  through  clay  by  the  Chicago  wells  process  with 
pick  and  shovel  work.  No  difficulty  was  found  in 
keeping  the  shafts  dry,  because  little  or  no  water 
entered  them  except  from  a  broken  sewer  adjacent 
to  one  of  the  shafts. 

As  fast  as  the  excavation  permitted,  the  sides  were 
retained  by  successive  sets  of  2x6-inch  maple  lagging 
6  feet  long,  planed  on  all  sides,  with  their  edges 
radial  to  the  axis  of  the  cylindrical  surface  and  bear- 
ing at  each  end  on  an  interior  4.x i -inch  sectional  hori- 
zontal ring  with  flange  bolted  connections.  At  the 
center  of  each  section  of  the  lagging  there  was  placed 
a  9-segment  full-circle  arch  of  lo-io-inch  timbers 
thoroughly  wedged  and  locked  to  bearing  on  the 
lagging  at  the   joints  and  at  intermediate  points. 

Excavation  was  made  by  a  6-man  gang  that  shov- 
eled up  inio  a  .Steubner  steel  bucket,  hoisted  by  a  der- 


SPOII.    BANK    AND   TRESTLE    CARRYING   MUCK    CARS    FORM     51st     St.     SHAFT 
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PLANT     LOCATION     AT    WOOD     STREET     SHAFT 


rick.  The  excavation  progressed  at  the  rate  of  t,  or 
4  linear  feet  per  day  through  the  clav  and  about  7^ 
foot  through  the  rock,  which  was  drilled  with  an 
average  of  about  30  holes. 

The  six  holes  in  the  center  of  the  shaft  were  ar- 
ranged m  a  circle  of  about  4  feet  diameter,  and  were 
inclined  together  downward  to  make  the  first  cut  and 
throw  out  a  conical  mass  of  rock  for  the  beeinnine 
of  each  lift.  *         ^ 

The  rock  was  seamy  and  irregular  and  it  was 
sometimes  necessary  to  reload  the  holes  and  fire  them 
again  or  to  drill  new  holes  and  blast  a  second  time 
to  make  the  initial  opening.  Afterward  the  other 
holes  drilled  around  the  circumference  of  the  shaft 
and  intermediately  were  usually  charged  with  two  or 
three  half-pound  dynamite  cartridges  and  fired  in  per- 
haps half  a  dozen  successive  shots. 

The  drilling  was  done  with  steels  4  and  6  feet  long, 
operated  by  five  jackhammer  drills.  The  rock  was 
broken  into  small  fragments  and  loaded  into  J^-vard 
buckets. 

At  the  Wood  St.  shaft  several  small  wooden  build- 
ings were  provided  for  the  installation  of  construction 
equipment  and  for  storage.  A  simple  wooden  head 
tower  about  40  feet  high  was  built  over  the  shaft  to 
provide  for  the  operation  of  the  elevator  cage,  which 
was  suspended  by  a  wire  cable  passed  over  the  top 
of  the  tower  and  down  to  the  hoisting  engine  in  the 
adjacent  building.  Adjacent  to  the  tower  was  a 
wooden  trestle  viaduct  carrying  a  narrow-gage  track 
for  the  muck  cars  that  were  pushed  by  hand  down  a 


veiy  light  grade  to  the  spoiPbank,  where  thev  were 
dumped. 

In  the  rock  excavation  the  shaft  was  uniined,  hut 
above  the  surface  of  the  rock  it  was  lined  wi!th  a 
cicular  wall  12  inches  thick  in  sections  about  6  feet 
high,   concreted  as  the  excavation   progressed. 

Each  shaft  is  equipped  with  two  elevator  cages, 
each  having  a  5x7i^-foot  floor  platform  with  a 
heavy  framework  bohed  to  vertical  angle  iron  side 
frames  about  8>$  feet  high,  provided  at  each  end 
with  riveted  sockets  receiving  the  extremities  of  an 
8  X  12-inch  wood  head  block  that  was  also  braced  to 
the  side  frames  and  carried  at  the  center  an  eyebolt 
connection  for  the  operating  cable.  The  side  frames 
on  each  side  were  covered  by  2-inch  horizontal 
boards  to  prevent  any  portion  of  the  cage  load  from 
projecting  against  the  sides  of  the  shaft. 

The  gate  was  operated  between  a  pair  of  5>4  x  714 
inch  vertical  guides  5  feet  i  inch  apart  in  the  clear. 
The  guides  were  spliced  through  shiplap  joints  and 
were  bolted  to  horizontal  frames  /  feet  apart  that 
engaged  the  circular  concrete  lining  and  maintained 
the  position  and  rigidity  of  the  guides.  The  cross 
flanges  were  made  of  8  x  lo-feet  horizontal  timber, 
with  the  corners  fitted  to  bearing  against  the  surface 
of  the  concrete  lining  and  connected  by  inside  6x6- 
inch  angle  lugs. 

A  section  of  the  24-inch  gage  service  track,  cor- 
responding to  that  on  the  viaduct,  was  laid  across  the 
floor  of  the  cage  to  engage  the  tunnel  track  at  the 
bottom  of  the  shaft  and  the  sf)oil  track  at  the  top  •  ' 
the  tower.  After  the  muck  cars  were  spotted  in  the 
cage  a  pair  of  stop  bars,  operated  by  hand  gears, 
were  set  to  lock  the  wheels  in  position  to  keep  the  car 
from  rolling  to  either  edge  of  the  cage. 

When  it  was  desired  to  stop  the  cage  at  the  surface 
of  the  ground  a  pair  of  stop  planks  connected  by  a 
toggle  lever  were  thrown  from  a  vertical  to  an  in- 
clined plane  so  that  their  upper  edges  were  moved 
towards  each  other  and  directly  under  the  flixjr  of 
the  cage,  allowing  the  latter  to  rest  on  them  and  hold- 
ing it  securely  in  pwDsition  regardless  of  the  hoisting 
When  it  was  desired  to  lower  the  cage,  it  was 
slightly  lifted  to  free  it  from 
the  stop  planks,  which  were 
then  revolved  to  the  raised 
position  shown  in  the  engrav- 
ing and  cleared  the  cage, 
which  could  then  be  under 
the  control  of  the  hoisting 
line.  The  planks,  being  secure- 
ly engaged  to  the  shaft  fram- 
ing, provided  a  very  simple 
and    a    solid    support     for    the 


ing 
cable. 


SAFETY    STOP    PLANKS    TO    SUPPORT    CAGE     AT    TOP       OF    SHAFT 


STOP    FOR    TUNNEL   CARS    ON   CAGE 


December    24.     1921 


PUBLIC      WORK? 


470 


PTAVE    FIXING    OF    SHAFT     43     FEET     DEEP     TO 
SITRFACE    OF     ROCK 

-could  be  instantly  operated  from  either  side  of  the 
shaft. 

The  arrangements  of  the  51st  Street  shaft  were  sub- 
stantially I'ke  those  at  West  Street,  except  for  dif- 
ferent positions  for  the  spoil  bank,  the  muck  track 
forming  a  complete  loop,  as  shown  in  the  illustration 
on  the  first  page. 

The  shafts  were  sunk  under  the  direction  of  G.  F. 
Samuel  and  N.  P.  Stack,  resident  engineers.  J.  J. 
Verslius,  engineer  of  waterworks  construction,  and 
Alexander  Murdock,  city  engineer. 


Possibly  the  Blue  Prints 

An  amusing  display  of  unbelievable  credulity  that 
is  eniitle<l  either  to  a  reward  for  its  absurdity  or 
to  resentment  as  an  insult  to  common  intelligence, 
is  the  "special  dispatch"  recently  published  in  the 
San  Francisco  Chronicle  that  gravely  informs  a  de- 
fenseless world  that  all  the  material  except  the  floor 
for  the  240-foot  suspension  bridge  to  span  the 
Trinity  river,  has  been  shipped  from  Sacramento  to 
the  bridge  site  by  parcel  post !  We  would  resptect- 
fully  suggest  that  it  wouM  make  a  much  better  story, 
and    quite    as    credible,    to    have    exercised    a    little 


IIEAU    WmKK.S    AXD    MllrK    TRESTLE    AT    WOOD    ST. 
SHAFT 

originality  and  to  have  seriously  averred  that  Trinity 
river  and  the  bridge  site  were  shipped  to  Sacramento, 
the  bridge  washed  into  place  over  it,  and  the  com- 
bination shipped  back  again  all  by  parcel  post  or 
by  telephone — Its  a  good  story  if  you  don't  weakfc"if: 


DiflScult  Sewerage  in  Ystradgynlais 

American  sewerage  engineers  have  their  own  diffi- 
culties to  contend  with,  but  among  them  are  not  in- 
cluded the  necessity  of  operating  in  towns  with 
names  similar  to  that  given  above.  An  English  mag- 
azine, "Municipal  Engineering  and  the  Sanitary 
Record,"  describes  a  system  recently  built  in  a  town 
of  that  name  in  which  there  were  other  difficulties 
besides  that  or  pronouncing  the  name.  Although  the 
ixjpulation  is  under  10,000  and  less  than  8J/2  miles 
of  sew^er  were  laid,  it  was  thought  necessary  to  lay 
lines  of  sewer  under  the  river  in  four  places,  under 
6  separate  railroad  crossings  and  under  a  canal  in 
two  places. 

It  may  be  that  the  hilly  topography  of  this  Welsh 
town  called  for  this  great  number  of  expensive 
crossings  of  waterways  and  railroads,  but  it  hardly 
seems  conceivable  that  the  ingenuity  of  an  American 
engineer  would  not  have  enabled  him  to  eliminate  at 
least  half  of  them.  River  and  canal  crossings  are  gen- 
erally not  only  expensive  to  construct  but  also  diffi- 
cult to  maintain  properly  and  are  to  be  avoided 
wherever  possible. 


f 
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Municipal  Ownership 
of  Water  Works 


In  a  paper  read  before  the  Public  Ownership 
League  of  America  by  R.  E.  McDonnell  of  the  firm 
of  Bums  &  McDonnell,  the  author  states  that  munic- 
ipal ownership  of  water  works  is  rapidly  becoming 
almost  universal,  giving  as  the  chief  cause  of  the 
change  from  private  to  municipal  ownership  the  de- 
sire of  cities  to  "improve  the  service  and  to  secure 
good,  pure,  soft  water  at  a  reasonable  cost.  This 
American  cities  are  doing.  There  are  now  about 
5,000  municipally  owned  water  plants  in  the  United 
States,  or  about  five-sixths  of  all  the  water  supplies 
are  owned  by  cities.  In  comparing  the  people  ser\'ed, 
it  is  safe  to  say  that  90  percent  of  the  nation's  urban 
population  gets  its  drinking  water  from  municipal 
works.  The  proportion  of  municipal  water  plants 
throughout  the  country  is  shown  by  the  statistics  of  a 
few  of  the  states.  South  Dakota  has  100  percent  of 
its  water  plants  municipally  owned;  Nebraska  has  99 
percent ;  Kansas  has  96.3  percent ;  Minnesota  has  96.4 
percent;  Oklahoma  has  93.1  percent;  and  Iowa  has 
91.2  percent." 

Among  the  advantages  of  municipal  ownership  Mr. 
McDonnell  refers  to  the  lower  interest  paid  on  loans 
by  municipalities,  the  reduction  of  incentive  to  cor- 
ruption and  graft,  and  the  lower  rates  possible.  Con- 
cerning the  second,  he  quotes  Francis  J.  Heney  as 
saying:  "After  five  years  of  investigating  the  causes 
and  cure  for  graft,  I  bring  this  one  message;  I  am 
driven  to  believe  that  the  public  ownership  of  public 
utilities  is  the  only  cure  for  graft."  Municipal  owner- 
ship as  a  rule  provides  better  working  conditions, 
shorter  hours  and  better  wages,  and  consequently 
fewer  labor  troubles,  strikes  in  municipal  plants  being 
practically  unheard  of. 

"We  would  not  think  of  placing  our  fire  and  police 
departments  under  private  ownership  for  profit.  These 
are  for  the  protection  of  property.  Then  why  have 
our  water  departments  operated  under  such  condi- 
tions?" 

"Under  war  conditions,  while  nearly  all  privately 
owned  utilities  were  clamoring  for  increased  rates,  85 
percent  of  the  municipal  plants  maintained  their  rates 
and  a  few  actually  reduced  them.  The  municipally 
owned  water  plant  usually  gives  rates  encouraging  in- 
dustries and  promotes  expansion  of  all  activities.  The 
reconds  of  water  rates  in  the  cities  that  have  changed 
ownership  show  that  within  two  years  after  changing 
an  average  reduction  of  27  percent  has  occurred." 

"If  the  municipal  authorities  are  to  be  held  respons- 
ible for  the  health  conditions,  thev  should  have  com- 
plete ownership  and  control  of  the  water  supply, 
which  is  the  most  important  factor  in  the  health, 
growth  and  prosperity  of  any  city." 


This  law  has  the  approval  of  the  State  Department  of 
Health.  Amsterdam  is  the  first  city  to  abolish  its 
board  of  health  under  ithis  law.  Previous  to  the  en- 
actment of  this  law,  Syracuse  and  Yonkers  by  special 
laws  abolished  their  bureaus  of  health  and  established 
departments. 


Corrosion  of  Underground  Pipes 

Under  this  head  the  Journal  of  the  American  Insti- 
tute of  Electrical  Engineers  tells  of  an  investigation 
being  conducted  by  the  Bureau  of  Standards  coopera- 
ting with  the  American  Committee  on  Electrolysis, 
the  manufacturers  of  iron  and  steel  pipes  and  repre- 
sentative of  public  utilities  companies.  Water  works 
associations  and  associations  of  gas  works  officials 
have  been  quite  interested  in  this  investigation,  the 
main  if  not  the  sole  purpose  of  which  is  to  determine 
the  effect  of  electrolysis  upon  underground  pipes.  The 
only  mention  of  electrolysis  made  by  the  journal  re- 
ferred to,  however,  is  the  name  of  the  Committee  on 
Electrolysis,  but  it  refers  to  the  investigation  as  being 
stimulated  by  "a  very  serious  condition  in  connection 
with  underground  pipe  systetms  owing  to  the  corro- 
sive action  of  the  soil  upon  the  iron  of  which  the  pipe 
is  made."  The  investigation  is  said  to  be  made  "with 
particular  reference  to  the  corrosive  action  of  soils  on 
gas  and  water  mains." 

The  article  remarks  that  "the  results  of  tlae  tests 
should  be  of  great  value  in  determining  the  import- 
ance of  soil  corrosion  and  in  selecting  the  kind  of 
pipe  best  suited  for  use  in  any  particular  soil."  It  is 
amusing  to  notice  the  care  with  which  the  writer  of 
the  article  avoids  all  reference  to  electrolysis  as  being 
the  real  source  of  the  destruction  of  the  pipes  which 
is  being  investigated.  One  rather  wonders,  however, 
what  excuse  he  can  have  for  giving  this  article  a 
prominent  place  in  a  paper  devoted  to  the  interests  of 
electrical  engineers  if  the  only  matter  involved  is  soil 
corrosion  of  water  and  gas  pipes. 


To  Abolish  Boards  of  Health 

Chapter  249  of  the  Laws  of  1921  of  New  York 
State  permits  every  second  and  third-class  city  by 
ordinance  to  abolish  its  bureau  or  board  of  health 
and  to  create  and  maintain  in  its  place  a  department 
of  health  with  a  single  head  appointed  by  the  mayor. 


Sewer  Bids  in  Winona 

^Vinona,  Minn.,  on  November  28th,  received  bids 
for  sewer  construction  estimated  by  the  city  engineer, 
E.  E.  Cha'dwick,  to  cost  $75,489.  A  large  number  of 
contractors  were  present  at  the  opening  of  the  bids 
and  ten  bids  were  received.  It  is  reported  that  re- 
marks made  by  the  various  contractors  indicated  that 
they  were  all  eager  to  obtain  work  that  could  be  done 
in  the  winter  and  to  employ  as  many  men  as  possible 
on  it,  and  each  gave  assurance  of  an  early  start  if  the 
work  was  awarded  him.  The  bids  varied  from  a  min- 
imum of  $55,625  to  a  maximum  of  $92,800.  One 
other  contractor  was  below  the  engineer's  estimate  by 
about  $500. 

Points  of  interest  in  this  letting  were  the  consider- 
able number  of  contractors  present  at  a  letting  in  a 
small  city  of  a  work  of  moderate  size;  the  apparent 
desire  to  obtain  winter  work  for  laborers;  and  the 
fact  that  two  of  the  contractors  were  below  the  engin- 
eer's estimate.  As  to  the  last,  it  has  been  noted  at  a 
number  of  lettings  during  the  past  two  or  three 
month  that  bids  have  been  made  below  the  engineer's 
estimate  by  a  greater  amount  and  in  a  greater  number 
of  cases  than  has  ordinarily  been  experienced.  This 
was  probably  to  be  expected  because  of  the  continual 
falling  of  prices  and  wages  after  the  estimates  were 
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made  by  the  engineers.  Indications  are,  however,  that 
most  prices  and  wages  have  about  reached  rock  bot- 
tom and  in  fact  some  have  begun  to  rebound  slightly, 
so  that  this  condition  will  probably  not  be  so  common 
during  the  next  few  months  as  it  has  been  during 
the  last  few. 


Teredo  Protection  for  Wooden  Piles 

Hie  new  ocean  dock  at  Port  Orford,  Ore.,  has  a 
foundation  of  fir  piles,  55  feet  long,  that  are  located 
in  water  infested  by  the  Teredo  that,  under  favorable 
conditions  can  entirely  destroy  wooden  piles  in  a  year 
or  even  less. 


The  bottom  is  of  clay  so  hard  that  it  was  necessary 
to  blast  preliminary  holes  about  4  feet  deep  with  dyn- 
amite before  these  piles  were  driven,  after  which  125 
of  them  were  enclosed  with  cylinders  24  inches  in  di- 
ameter made  of  galvanized  corrugated  Armco  ingot 
iron,  dipped  in  a  special  asphaltic  solution  and  driven 
with  8-inch  strokes  of  650-pound  hammer.  The  cyl- 
inders were  made  of  No.  14  gage  iron  and  the  suc- 
cessive sections  were  field  riveted  together  instead  of 
receiving  the  ordinary  corrugated  iron  coupling  bands. 
After  the  cylinders  were  put  in  place  the  annular 
spaces  between  them  and  the  wooden  piles  were  filled 
with  cement  concrete,  poured  under  water  tiirough  an 
8-inch  pipe. 


Planning  Sewage  Disposal  for 
Small  Municipalities 

Outline  of  data  that  should  be  considered  in  preparing  plans,  nature  of 
conclusion  that  should  be  derived,  and   relations   between   conditions   and 
types  of  plant  suitable  thereto. 


In  a  paper  before  the  A.  S.  M.  I.  entitled  "Sewage 
Disposal  for  Small  Municipalities,"  John  F.  Skinner, 
principal  assistant  city  engineer  of  Rochester,  N.  Y., 
presented  a  very  complete  synopsis  or  outline  of 
the  data  that  should  be  considered,  the  nature  of 
the  conclusions  to  be  derived  from  such  data,  the 
types  of  plants  applicable  under  certain  conditions 
and  the  functions  performed  by  each,  all  arranged 
in  tabulated  form.  Finally,  at  the  conclusion  of  the 
paper,  he  presented  certain  observations  relative  to 
small  sewage  treatment  plants. 

In  this  outline  an  effort  was  made  apparently  to 
include  every  feature  likely  to  be  encountered,  al- 
tliough  it  would  not  be  probable  that  all  or  even  a 
very  considerable  percentage  might  apply  to  any 
one  case.  Mr.  Skinner,  indeed,  states  that  only  one 
principle  coul'd  be  postulated  that  will  apply  to  all 
cases,  this  being  that  "each  situation  is  a  distinct 
problem  to  be  studied  and  solved  truthfully;  always 
remembering  that  the  truth  upon  any  -subject  is 
obtained  b\'  marshalling  all  the  facts  in  their  proper 
relations." 

The  outline  presented  by  Mr.  .Skinner  will  prob- 
ably be  helpful  not  only  to  young  engineers  with 
httle  or  no  experience  in  designing  plants,  but  also 
as  a  check  list  or  reminder  to  engineers  of  wider 
experience.      The    outline    is    given   below. 

DATA   TO    BE   CONSIDERED 
1.   Pliysicul    Conditions. 

A.  Area   of   Territory. 

(a)  Present.  1 

(b)  Future. 

B.  Character    of    Territory. 

(a)  Compact    or    scattered. 

(b)  Residential,    commercial    or    industrial. 

(c)  Flat   or  hilly,  gentle   or  steep   slopes. 


(d)  Low,     requiring     putnping,     or     high,      allowing 
gravity    outfall. 

(e)  Geology,  sand,   gravel,   clay,  quicksand,    rock. 
C.  Pofulation,   Density  and    Total  Numbers. 

(a)  Present. 

(b)  Future. 

(c)  Resident. 

a.  Home    and    Business. 

b.  Home  only    (commuters). 

(d)  Non-resident     (industrial). 
(c)   Seasonal    (Summer    colony). 

(f)  Transient    (Summer   resort). 

•£,  Se\vcr»g:c  System. 

A.  Character   of   Sewer  System. 

(a)  Separate. 

(b)  Combined. 

B.  Amount   of  Sewage. 

(a)  Dry    weather    flow^ 

I  Obtained    by: 

(b)  Maximum    flow      J 

a.  Amount   of    water    supply    and    population. 

b.  Sewer  gaugings. 

c.  Proportion    of    stormwater    admitted   in   case 
of    a    combined    system. 

d.  Precipitation,  run-off  data,  %  impervious,  etc. 

C.  Character  of  Sewage. 

(a)  Domestic  waste. 

(b)  Industrial    waste. 

a.  Solids     d.  Source. 

b.  Color,     e.  Chemical    constituents. 

e.  Odor       f.  Temperature. 

(c)  Ground    water. 

(d)  Street     wash     (in     case     of     combined     system) 

quauntity  of  manure,  leaves,  grit,  etc.,  received 
through   surface   sewers. 

(e)  Settleable   and    suspended    solids    with    their    set- 

tling rates. 

(f)  Effect    of   various    precipitants,    especially    in    the 

case   of   preponderating    trade    wastes. 

(g)  Oxygen   demand — putrescibility. 

:t.   llody  of  Water  lieceivinK  Effluent  of  Pismt. 

A.  Non-Potable,    no    bathing. 

B.  Salt  water  ztith   beaches   to   protect. 
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C.  Tidal    stream — bathing. 

D.  fresh    zcater    lake. 

(a)  Bathing. 

(b)  VVaier    supply. 

E.  Fresh    Water  Stream. 

(a)  Large    or    small. 

(b)  Riparian    uses. 

(c)  Industrial    uses. 

(d)  Bathing. 

(e)  Water    supply. 

F.  Slate    Repiilations    Regarding    Discharge    of    Sewage. 

G.  Currents — Dilution    and   Dispersion. 
H.  Deep    or    Shallow. 

I.    Constant   or    I'ariahle   Level. 

(a)  Fluctuation    due    to    tides. 

(b)  Fluctuation    due    to    precipitation. 

(c)  Fluctuation   due   to   storage. 
T.  Temperature — Water    and    Sewage. 

K.  Wind — Prevailing  Direction  and  Intensity. 
L.  Vegetation. 

M.  Pollution   other  than   by   this  Effluent. 
N.  Protection    of   Fish,    Oy.':ters,    etc. 
O.  Visual   and  Aerial  .Vuisancc. 
4.  FuniU    Aviilliible    for    Seivngre    Treatment. 

II. 
COXCl.USIOXS    FROM    THE    DATA 

1.  Volume  of   .Sewage  to  be  Treated. 

A.  f)ry    Weather   Floiv — Present   and    Future. 

B.  Ma.nnntni    Flow — Present    and    Future. 

C.  Distribution — Through    Day    and    Week. 

2.  Character   of    Sewage. 

A.  Variation   in   Density. 

B.  Solids — Settleable  and  Suspended. 

C.  O.vygen    Demand — Putrescibility. 

D.  Color,   Odor,   etc. 

3.  Character    of   Treatment    Indicated. 

A.  Discharge   into   X on-Potable   Water. 

(a)  Remove   floating  and   coarse*    suspended    objects. 

(b)  Remove  grit  where  necessary  to  prevent  deposits 

in    stream,    lake    or    long   cutlet    pipe. 

B.  Discharge   into    Small   Non-Potable    Stream. 

In    addition    to    "(a)    and     (b)"    above    treat    further 
sufficiently   to  prevent   nuisance, 
(e)   Remove     settlealilc     solids    and    40     to    90%     of 
suspended  solids  by  tank  treatment. 

(d)  Oxidize    effluent. 

C.  Discharge    into    Large   Potable   Stream    or   Lake    zi'here 

there  is  ample  Dilution  and  Oxidation.  Treat  as  in 
(a)  (b)  and  (c).  "(c)"  may  be  omitted  if  the 
effluent  does  not  appreciably  effect  the  receiving  body 
of   water. 

(c)  Disinfect  the  effluent  when  sewage  pollution,  pos- 

sible   from    the    effluent,   can    be    detected   near 
bathing  beaches   or  water  works   intakes. 

D.  Discharge   into   Small  Potable  Stream   or  Lake. 

Treat    as    indicated    in    "(a)     (b)     (c)     (d)    and    (e)" 
above. 

III. 

TVPK     OF     PI-AXT     APPLICABLE 

The  above  operations  may  be  accomplished  respectively 
by    means   of    the    following    devices : 

(a)  Remove    floating    and    coarse*    suspended    objects    by 

coarse  racks,  fine   racks   or  mechanical  screens. 

(b)  Remove   grit    by   detritus   chambers. 

(c)  Remove  settleable  solids  and  40  to  90%  of  suspended 

solids    by   tank    treatment    with   or    without    precipi- 
tants. 

(d)  Oxidize   efiluent   by   irrigation,   sand  filtration,  contact 

beds,    trickling  filters,   or   aeration   or  activation. 

(e)  Disinfect  the  effluent  by  liquid  chlorine  or  bleach. 

IV. 

ELE.MENTS   OK    DISPOSAL   PLANTS 
1.  Removal  of   Solids. 

A.  Screening  Devices. 

(a)  Coarse    racks:    Bars    2"    to   4"    apart    for    large 

objects    in    combined   sewage. 

(b)  fine   racks:    Bars    J4"   apart    for   coarse   floating 

and    suspended    matter    in    fresh   sewage,    when 
followed    by   tank   treatment. 

•Without  entering  into  controversy  as  to  the  amount  re- 
movable by  screens,  in  this  paper,  coarse  solids  are  distin- 
guished from  flne  in  that  the  latter  are  best  removed  bv 
sedimentation    or    precipitation. 


(c)  fine  mechanical  screens:  For  coarse  floating 
and  suspended  matter,  particularly  in  the  case 
of  stale  or  septic  sewage  when  followed  by 
further  treatment.  The  removal  is  mainly 
garbage.  Also  where  no  further  treatment  is 
required,  as  above  in   11 — 3 — A  and  C. 

B.  Detritus  Chambers:   For  the  removal  of  grit  and  heavy 

(mainly  inorganic)  solids  which  will  settle  from  a 
stream  flowing  at  a  mean  velocity  of  one  foot  per 
second.  This  should  precede  fine  racks  or  screens; 
more   important    for    combined    sewage. 

C.  Tanks :   For   the   removal  of   settleable   solids   and  40% 

to  goyc   of   suspended   solids. 

(a)  Sectic  tanks,  8  to  12  hours  detention. 

(b)  Biolitic    tanks. 

a.  Agitation    chamber   6    to   8   hours    detention. 

b.  Settling    chamber   2   to  3   hours    detention. 

(c)  Imhoff    tank. 

a.  Flow   chamber — 3   hours   mean   detention   for 
best  removal. 

b.  Digestion   chamber — 4   to  5  months  sludge. 

(d)  Settling  tank — 3  hours  mean  detention  with  con-  • 

tinuous   removal   of   sludge    for   separate   diges-         I 
tion,  with  or  without  a  precipitant.  ■ 

'£.  Oxidation    of    Effluent. 

A.  Dilution    in    Lakes    or   Streams. 

B.  Broad  Irrigation :    Only   applicable   under   unusual   con- 

ditions  of  isolation   and   cheap   land. 

C.  Sand    fitters:     Only    applicable    where    large    areas    of 

natural  sand  and  gravel  are  available  in  suitable  lo- 
cation. 

D.  Contact   Beds:    For    locations    so   close    to    habitations 

that  the   spray   from   sprinklers   would   cause  nuisance. 

E.  Trickling    fitters:     Of    broken    stone    or    brush.      This 

is  probably  the  best  known  method  of  artificial  oxi- 
dation of  tank  effluent.  When  carefully  designed  and 
constructed  they  have  been  uniformly  successful  on 
well  settled  sewage  which  does  not  contain  unusual 
elements,  trade  wastes,  etc.  They  are  expensive  to 
construct  but  cheap  to  operate.  They  should  be 
followed  by  settling  basins  for  secondary  sludge. 

F.  Aeration    or   Activation:    The   process   known    as   "Ac- 

tivated Sludge"  produces  a  well  oxidized  effluent  by 
means  of  agitation  and  thorough  mixing  of  sewage, 
air  and  previously  aerated  sludge.  It  is  a  plant 
relatively  cheap  to  install  but  most  expensive  to 
operate.  It  requires  less  area  than  any  other  artificial 
method    of    oxidation    but    it    is    limited    to    situations  ■ 

w-here   cheap   power  is   available,   where    fertilizer    can         ■ 
be  produced  as  an  offset  to  the   expense   of  operation  " 

and   upon    a   large    scale.      Certain   adaptations    still   in 
the  experimental  stages  offer  promise  of  success. 
:{.    Disposition    of    Solids. 

A.  Screenings. 

(a)  Incineration. 

(b)  Composting    for    fertilizer. 

(c)  Treated    as   garbage. 

a.  Buried. 

b.  Burned. 

c.  Reduced. 

B.  Grit :    Dumped    for   filling. 

C.  Sludge. 

(a)  With    or    without    digestion. 

a.  Dumped    in    deep   water   or    discharged   dur- 
ing  flood   conditions. 

b.  Lagooncd  or   dried  in    furrows  and   covered. 

(b)  With    digestion:     Drained    on    drying    beds    and 

used 

a.  For     fertilizer. 

b.  For    fertilizer   base. 

c.  For  filling. 
4.   Dixiiosition    of    Effluent. 

.■\.  Direct   in    to   receiving   Body   of    Water. 

B.  Through  Long   Conduit  to  avoid  local  pollution. 

C.  Chlorxnation   where    neccssarj'   with 

a.  Liquid    chlorine   or 

b.  Bleach. 
To    Protect 

(a)  Water    supply. 

(b)  Shell  fish. 

(c)  Bathing   beaches. 
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V. 
OIISKRVATIONS 

There  are  certain  details  in  the  construction  and 
operation  of  disposal  plants  which  are  too  often  over- 
looked, as  they  are  generally  omitted  in  the  literature 
of  the  subujeot. 

Provide  the  plant,  where  necessary,  with: 

1.  Water   under   pressure. 

2.  Industrial    railway. 

3-  Light. 

4.  Heat  in  building  for  cold  weather. 

5.  Repair  shop  with   forge,  pipe  cutter,  stock  and 

'dies  and  bench  tools. 

6.  Laboratory  and  apparatus. 

7.  Power  for  the  above  and  other  uses. 

8.  Labor  under  competent  supervision. 

The  moving  of  sludge,  grit  and  screenings  is  often 
most  conveniently  accomplished  by  an  industrial  rail- 
road preferably  operated  by  storage  battery  locomo- 
tives, as  this  method  obviates  the  danger  of  exposed 
trolley  wires. 

In  fortuitous  situations,  like  two  of  the  present  and 
two  of  the  future  plants  of  Rochester,  N.  Y.,  power 
is  obtained  from  the  fall  of  the  sewage  and  fuel  is 
only  used  for  heating;  otherwise  it  must  be  provided 
and  becomes  an  important  element  in  the  expense 
of  the  plant. 

A  certain  amount  of  labor  may  be  efifectively  em- 
ployed in  hosing  and  washing  down  decks  and  walls, 
skimming  tanks,  agitating  scum  in  gas  slots  by 
streams  or  by  the  use  of  tamps  to  prevent  the  forma- 
tion of  a  continuous  crust  and  afford  free  vent  for 
the  gas. 

Labor  is  also  required  in  operating  gates,  removing 
sludge,  grit  and  screenings ;  raking  over  the  sur- 
face of  trickling  filters  when  the  first  "ponding" 
appears,  inspecting  and  cleaning  spray  nozzles  daily 
as  well  as  the  distributing  and  collecting  pipes. 

Such  operations  are  most  certainlv  performed  when 
a  methodical  schedule  is  maintained  and  directed 
by  a  responsible  man  on  the  job. 

Flies  in  large  numbers  are  disgusting  around  a 
disposal  plant  and  can  be  largely  avoided  by  rea- 
sonable precautions.  As  they  come  to  obtain  food, 
they  can  be  discouraged  by  keeping  all  surfaces 
washed  clean  and  by  barring  floating  solids  from 
quiescent   water  in   tanks. 

Tn  the  relatively  rapid  current  of  a  detritus 
chamber  in  advance  of  screens,  it  is  only  necessary 
to  keep  the  walls  washed  clean.  Grit  from  a  prop- 
erly operated  detritus  chamber  will  not  attract  flies, 
neither  will  well  digested  Imhoff  sludge,  whether  wet, 
spadable  or  dry. 

Fine  screens  and  efficient  scum  boards,  hosing 
and  occasional  skimming  will  minimize  the  floating 
solids  in  a  settling  tank,  or  re'duce  them  to  such  size 
that  thev  will  not  support  a  fly. 

Screenings  attract  flies  as  they  are  largely  com- 
posed of  garbage.  They  should  be  covered  with 
grit,  earth  or  ashes  or  compacted  and  sprinkled 
with  borax   solution. 

.Small  moth  flies  which  are  found  in  warm  weather 
on  and  above  a  trickling  filter  come  from  the  larvae 
resident  on  the  stones  just  below  the  suruface.  They 
do  not  travel  far  from  the  filter  and  are  not  objec- 
tionable. They  may  he  kept  out  of  other  portions  of 
the    plant    by    screening    doors,    windows    and    other 


openings,    and    by    providing   curtain    walls    dipping 
below  the  surface  of  the  sewage. 

Odors.  The  best  plan  is  to  surround  the  plant 
by  a  large  tract  of  land  municipally  owned  and  con- 
trolled, but  even  then  certain  odors  which  reach  to 
considerable  distances  may  produce  nuisance  unless 
controlled. 

Well  digested  Imhoff  sludge  is  not  objectionable 
and  can  be  noticed  only  in  the  immediate  neighbor- 
hood. Odor  from  screenings  can  be  controlled  by 
covering  as  suggested  above.  Liquid  sewage  when 
undisturbed  does  not  give  much  offence,  but  when 
it  is  broken  up  in  rapid  currents  by  means  of 
baffles  or  tumbled  over  weirs,  it  becomes  more 
noticeable. 

Odors  have  been  found  objectionable  at  distances 
of  half  a  mile  when  sewage  is  blown  into  the  atmo- 
sphere  as    spray,   by   air  under  pressure. 

This  nuisance  does  not  occur  when  the  wind 
direction  is  unfavorable,  nor  yet  when  there  is 
perfect  quiet.  A  strong  wind  or  good  breeze  does 
not  seem  to  cause  trouble  to  leeward  for  the  vapor 
is  too  attenuated  when  mingled  with  a  considerable 
volume  of  air.  Smells  seem  to  be  carried  furthest 
with  a  scarcely  perceptible  drift  of  the  air. 

The  remedy  for  this  condition  consists  in  covering 
so  that  rising  spray  or  vapor  will  impinge  upon  the 
under  surface  of  the  cover  and  be  condensed. 

At  the  Main  (Irondequoit)  Sewage  Disposal  Plant 
of  Rochester,  N.  Y.,  where  the  total  cost,  includ- 
ing the  site  of  315  acres  on  the  shore  of  Lake  On- 
tario, was  $975,000,  and  where  45  feet  head  is 
available  most  of  the  time,  the  cost  of  accessories 
such  as^  water  works,  railroad,  grading,  light  and 
power  \^'""as  $108,000. 

In  general  such  accessories,  includding  equipment 
of  shop  and  laboratory,  may  amount  to  10  or  15% 
of  the  cost  of  the  plant. 


Women  Becoming;  Active  in  Highway 
Construction 

The  surprising  extent  to  which  women  are  invad- 
ing the  field  of  highway  construction  is  shown  by  a 
long  list  of  feminine  road  builders  invited  to  the 
American  Good  Roads  Congress  to  be  held  in  Chi- 
cago next  Januar)-.  Among  these  is  Dr.  Jennie  C. 
Murphy,  the  only  woman  street  commissioner  in  the 
world,  who  bosses  the  construction  gangs  and  street 
cleaners  at  Yankton,  S.  D.,  and  has  held  the  job 
for  several  years.  Mrs.  Axel  Holm,  of  South  Range, 
Wis.,  road  contractor,  has  just  completed  4^  miles 
of  state  highway  near  Superior,  Wis.,  that  forms  a 
part  of  the  great  Mississippi  Valley  Scenic  Highway 
from  New  Orleans  to  Canada.  Mrs.  Holm  handles 
the  finances  of  her  company,  bosses  a  gang  of  57 
workmen,  cooks  their  food  and  looks  after  the  wel- 
fare of  her  machinery  and  20  teams  of  horses.  Two 
daughters,  Vivian  and  Vema,  keep  her  books  and 
assist  her  in  her  work. 

Miss  Eva  Cressey,  president  and  general  manager 
of  the  Cressy  Contracting  Co.,  at  Everett,  Mass., 
manufactures  road  machines  that  are  used  in  many 
states  for  spraying  oil,  tar  and  asphlat  in  road  work. 

Miss  H.  M.  Berry,  of  Chapel  Hill,  N.  C,  as 
secretary  of  the  North  Carolina  Good  Roads  Asso- 
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ciation,  did  much  to  put  over  the  $50,000,000  bond 
issue  for  roads  now  being  constructed  in  her  state. 
Dr.  Lou  Alta  Melton  is  said  to  be  the  only  woman 
bridge  engineer  in  the  country.  She  graduated  in 
civil  engineering  Jast  year  at  Colorado  University 
and  is  now  connected  with  one  of  the  district  offices 
of  the  United  States  Bureau  of  Public  Roads.  She  is 
the  only  woman  engineer  in  the  employ  of  the 
Federal  Government. 


Nimishillen  Creek  Wall 


A  long,  high  concrete  retaining  wall 
built  with  dragline  machines  that 
excavated  wet  trench  and  after- 
wards served  as  locomotive  cranes 
for  handling  heavy  form  panels. 


The  improvement  of  the  Nimishillen  creek,  Canton, 
Ohio,  included  the  deepening  of  the  channel  3  feet 
and  the  construction  alongside  of  2,000  feet  of  con- 
crete retaining  wall,  wdth  an  average  height  of  18 
feet,  thickness  of  10  feet  at  base  and  a  12  x  3- foot 
footing  carried  down  to  a  depth  of  7  feet  below  the 
original  creek  bottom. 

The  trench  for  the  footing  was  excavated  by  two 
Osgood,  class  18,  combination  dragline  and  locomo- 
tive cranes,  equipped  with  40- foot  booms  and  i-yard 
excavating  buckets. 

The  ground  was  so  stiff  that  the  sides  of  the 
trench  stood  at  a  }^:i  slope  without  sheeting,  thus 
cHminating  the  necessity  for  any  sheet  piling  or  brac- 
ing in  the  trench.  The  machines,  being  mounted  on 
caterpillar  traction,  moved  safely  over  the  soft 
ground  without  tracks  or  mats  and  on  occasion  were 
rigged  with  dippers  to  operate  like  regular  steam 
shovels.  At  other  times  the  dragline  bucket  was  re- 
placed by  a  clam  shell  or  by  a  simple  hoisting  tackle 
enabling  the  machine  to  act  as  a  regular  locomotive 
crane. 

The  large  amount  of  water  entering  the  trench  was 
satisfactorily  handled  by  a  6-inch  Morris  motor  driven 
centrifugal  pump,  installed  on  skids  at  the  lower  end 
of  the  wall  and  draining  the  entire  length  of  2,000 
feet.  Besides  these  regular  pumps,  two  gas  driven  4- 
inch  Domestic  Foundation  pumps,  were  kept  on  hand 
for  emergency,  but  were  used  on  only  two  occasions. 

As  the  trench  was  completed  the  footing  was  con- 
creted in  rough  forms  and  the  wall  was  built  on  it  in 
sectional  wooden  forms,  made  in  26-foot  panels,  han- 
dled by  the  locomotive  crane.  The  front  and  rear 
panels  of  the  forms  were  made  with  horizontal  boards 
nailed  to  vertical  studs  that  took  bearing  on  six  lines 
of  walling  pieces  that  projected  beyond  the  en(l>  of 
the  panels  to  connect  with  the  adjacent  panels  and 
were  braced  by  inclined  struts  with  their  lower  ends 
engaging  steeply  inclined  plank  footings  that  distrib- 
uted the  pressure  on  the  earth. 

The  concrete  was  mixed  in  a  portable  machine  on 
top  of  the  bank,  which  moved  along  with  the  work 


and  deposited  directly  into  the  forms.  After  the  com- 
pletion of  the  wall  the  Osgood  machines  were  changed 
back  to  draglines  for  backfilling,  except  in  some  re- 
stricted clearances  where  they  used  clamshell  buckets. 
The  work  was  executed  by  the  Fred  R.  Jones  Co. 
contractor,  who  considered  the  machine  used  to  be 
very  convenient  for  this  style  of  work  on  account  of 
its  flexibility  that  enabled  it  to  be  operated  without 
mats  for  miscellaneous  work  and  as  a  dragline,  a 
locomotive  crane,  a  clamshell  excavator  or  a  regular 
steam  shovel  as  required. 


Advertising  On  Road  Signals 

Several  types  of  road  signals  have  been  adopted 
for  directing  traffic  on  the  highways  of  the  country, 
but  it  is  probably  a  new  idea  that  the  state  or  county 
should  be  able  to  have  these  provided  and  maintained 
without  any  expense  to  them  or  the  tax  paying  pub- 
lic. However,  this  is  apparently  provided  for  on  the 
Vermont  highways  by  an  arrangement  just  entered 
into  between  the  American  Gas  Accumulator  Co.,  of 
Elizabeth,  N.  J.,  the  Standard  Oil  Co.,  and  the  High- 
way Commission  of  Vermont. 

The  Accumulator  Co.  has  placed  in  the  market  the 
device  known  as  the  "highwa}-  lighthouse"  and  offered 
to  instal  these  signals  and  operate  them  on  public 
highways  without  cost  to  the  highway  authorities  if 
allowed  to  place  advertising  on  the  sides  of  the  stand- 
ards. The  state  highway  commission  of  Vermont  is 
reported  to  have  agreed  to  such  an  arrangement  and 
the  Standard  Oil  Co.  to  have  arranged  with  the  man- 
ufacturer to  advertise  its  products  on  these  standards 
for  a  period  of  three  years,  under  such  terms,  we 
presume,  as  to  make  it  worth  while  for  the  Accumu- 
lator Co.  It  is  said  that  the  cost  of  the  "lighthouse" 
is  about  $400  each  in  small  lots.  The  cost  of  erect- 
ing it  and  keeping  li  in  gas  and  repair  is  not  stated. 
Between  2,000  and  5,000  of  the  signals  are  to  be 
placed  on  the  Vermont  highways,  some  bearing  the 
words,  "Warning,  Railroad  Crossing,"  "Warning, 
Curve,"  etc.,  and  also  the  number  of  the  route  on 
which  the  signal  is  stationed  and  the  distance  from 
the  nearest  city. 


Building  7.63  Miles  of  18-Foot  Concrete 
Highway  in  67  Days 

An  unusual  record  for  uniformly  rapid  construc- 
tion of  a  long  piece  of  concrete  highway  has  been 
made  by  Rogers  Bros.  Co.,  Los  Angeles,  Calif.,  in 
t^he  construction  of  a  section  of  the  Taft-Bakersfield 
Highway  in  Kern  County,  Calif,,  where  40,346  linear 
feet  of  highway,  containing  13,065  yards  of  concrete 
were  finished  in  67  lapsed  days  af^er  tlie  beginning 
of  the  work  early  in  1921.  The  old  concrete  pave- 
ment 4>4  inches  thick  and  15  feet  wide,  was  covered 
by  a  new  surface  5  inches  thick  and  extended  on  each 
side  for  a  distance  of  13-2  feet  with  a  thickness  of 
954  inches  adjacent  to  the  shoulder  3  feet  wide  on 
each  side  of  the  pavement. 

A  section  of  the  road  3,000  feet  long  was  22  feet 
wide  and  on  a  7  per  cent  grade,  another  2^  miles 
was  composed  of  various  curves  and  grades,  and  5 
miles  are  on  tangents.  All  materials  were  unloaded 
from  the  railroad  cars  by  a  Thew  steam  shovel, 
equipped  with  a  clam  shell  bucket  and  travelling  on 
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a  crane  track  parallel  to  the  railroad  siding.  The 
clamshell  loaded  a  maximum  of  22  motor  trucks  that 
handled  an  average  of  300  tons  of  aggregate  daily, 
hauling  it  an  average  distance  of  5  miles  with  the 
long  grade  in  favor  of  the  load. 

The  trucks  worked  from  5  A.  M.  until  7  P.  M. 
or  until  dark,  dumping  their  loads  on  the  surface 
of  the  old  road  adjacent  to  the  mixer,  which  was 
served  by  wheelbarrow  gangs. 

The  forms  were  set  at  an  average  rate  of  1,200 
linear  feet  daily  by  a  crew  of  variable  size  working 
one  shift.  The  4j^-bag  batches  of  1:2:4  concrete 
were  mixed  in  a  new  21-E  Foote  machine  operated  on 
a  double  shift  basis  by  two  crews  that  worked  from 
5  A.  M.  to  10  P.  M.  with  two  3/2-hour  lunch  intervals. 

The  surface  was  tamped  and  finished  by  hand  and 


was  cured  by  water  impounded  between  earth  dikes 
on  both  sides  of  the  pavement  and  built  across  it 
at  intervals  corresponding  to  the  grade. 

Concreting  was  commenced  March  26th  and  com- 
pleted May  I2th  and  allowing  for  Sundays  and  a 
number  of  days  and  half  days  when  one  or  both  of 
the  shifts  were  idle,  the  actual  time  of  concreting 
was  584  hours,  giving  an  average  of  nearly  23  yards 
per  hour  for  the  entire  time,  or  69  linear  feet  ptT 
working  hour.  The  best  day's  work  was  April  14th 
when  one  shift  laid  744  and  the  other  shift  laid 
730  linear  feet  of  pavement,  making  a  total  of  470 
cubic  yards. 

Two  hundred  and  forty  working  days  one  shift 
averaged  5S7.6  and  the  other  shift  509  linear  feet 
per  day,  making  an  average  total  of  158  cubic  yards 
for  each  16-hour  day. 


Wood  Block  Pavement  After  Fifteen 

Years  of  Service  ' 

By  J.  D.  MAcLEANf 

Relative  wear  of  the  several  species  of  wood  laid  on  a  Minneapolis  street 

by  the  city  and  the  Forest  Service,  effect  of  length  of  block  and  angle 

of  joint. 

In  1906  an  experimental  treated  wood  block  pave-  "Progress  Report  on  Wood  Block  Paving  Experi- 
ment was  laid  by  the  city  of  Minneapolis  in  coopera-  ments  in  Minneapolis,"  by  C.  H.  Teesdale  and  J.  D. 
tion  with  the  Forest  Service. J  This  experiment  was  AlacLean — Proceedings  of  American  Wood  Preserv- 
undertaken  to  study  the  following  variables :  ers'  Association,  1919. 

(i)  The    relative    merits    of    dififerent    species   of  description  of  the  pavement 

wood  for  pav-ing  block  material.  Sections  containing  Douglas  fir,  hemlock,  longleaf 

(2)   The  effect  of  the  length  of  blocks  on  the  wear-  pj^^^    >^^^^^^    pine,    tamarack,    western    larch,    and 

mg  qualities  of  the  pavement.  .^hite  birch,    were  laid   on   Nicollet  avenue,   between 

durabilit        '"^''^""   °^  heartwood  and  sapwood   on  Washington  avenue  and  Second  street.     This  portion 

'^/^  1' '-ri,'        1  *•                       ui     I      I    J     .  j-a        .  °^  '^^  Street  is  subjected  to  continuous  heavy  traffic 

an  fes                          ^^^'  "''                             different  ^^^  the  different  species  were  placed  in  this  location 

A^j' ,   •,   J    ,        •   ^-         r  ^,           ,     ■  ,         J         .u   J  *^°  study  the   relative  value  of  each   wood  for  pave- 

A  detailed  description  of  the  material  used,  method  nient  material 

of   treatment,    and    construction   of   the   pavement    is  i^  addition' to  the  sections  laid  with  the  different 

TZ'r    ?7lr''l     r'i%'■f^''■        ft      T^  ^P^<='^^'  three   sections   of   Norway  pine  blocks   were 

n.5    '-'"''.^^  States,    by  C.  L.  Hi  1,  issued  March  4,  laid  on  Nicollet  avenue,  north  of  the  intersection  of 

1908,  and  m  Forest  Service  Circular   194,     Progress  Second  street.     These  sections  were  laid  at  angles  of 

f^?^'U  °v    M°  R    ^^"^'"^   Experiments   in   Mmneap-  ^                     degrees,   and   67/3    degrees   with   the 

n.K  -■  F-M.  Bond,  issued  January  16,  1912.  ,^,b   for   a   comparison   of    wear   on   blocks    laid   at 

is  ?s  foUovvs              '"^^'•'"^t'O"  ^^l^ting  to  the  work  different  angles.    The  blocks  in  the  sections  containing 

«i.-     ^  ■       \       -.1    Air     J  T>     •       T.1     1     ..  1      /-   TT  the  different  species  were  all  laid  at  an  angle  of  67^4 

T.^^T''^^^''-'^  Y"^^  T"'''"A^^°'^''    ^-'  ^V^-  degrees  with  the  curb. 

JZrJt       Z?U^     l°T  U    ofMay6,  1915.     (I-  All   curbs    in    the   experimental    pavement    were    4 

ietn    ZV                ^T      t°"''  ^"^"S^r^"^  °f  ^^-  inches  deep  and  4  inches  wide.     The  lengths  of  tht 

IZZ     Pf               T'^VJ".      .   pavement  and  cross-  blocks  of  the  different  species  were  as  follows: 

section  of  pavement, — Editor.)  ^ 

•Paper  before  American  Society  for  Municipal  Improvements.  Longleaf    pine,    variable 6  inches  tO  lO  inches 

TEngineer  in  Forest  Products,  Forest  Products  Laboratory,  Madison,        Norway  pine,  variable   6  inches  tO   ID  inches 

^Sneciai   ..i.„„  I  J  .  t  ■.         •      l  ■  ■     j  Tamarack,  variable   6  inches  to  lo  inches 

iopeciai    acknowledgement    for    assistance   in    the    experiment    is    due  r>^.,rrUo    fi,-    ,,o,-:.,v,1..                                           a   ■      i.       i      .      ■      u 

°   '^^C'ty   Engineering   Department   of   the   city    of    Minneapolis    and       {Jouglas   hr    variable    6  inches  to   ID  inches 

tne   toirowing   companies   cooperating   in    the    work;    The    Republic   Cre-        Hemlock     6  inches 

oolis    ThV"?^S°Vr'"',  '^'  Kettle  River  Creosoting  Company  of  Minnea-  Western  larch   (one-half  of  section)  ...  .6  and               8  inches 

T-fc.  Vi        ■'.    T    ""k  Lumber  Company   of   Stevens   Point,   Wisconsin,  Wpctpm    icirrh    f  r.nf  Violf   ^f    ^o,-l■;r,/^                                        ,   ;_   1,^, 

7^1k    T^'    ^"'°''^'"    Company    of    Cloquet,    Minnesota,    The    Larsoti  wu-       u-     u    /     ^°^^-}f^\  °i   section)...                              4  inches 

Lumber   Company,   Bellingham,   Washington,   and  the   VVestside   Lumber        White  birch   (one-half  of  section) 6  and  8  inches 

and   Shingle   Company,  Portland,  Oregon.  White  birch   (one-half  of  section) 4  inches 
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The  blocks  were  placed  on  a  one-inch  sand  cushion 
over  a  five-inch  cement  foundation.  One-inch  expan- 
sion joints  were  provided  at  each  curb  and  partially 
filled  with  sand.  The  body  joints  and  the  top  of  the 
expansion  joints  were  filled  with  a  pitch  filler,  after 
which  a  sand  dressing  was  placed  over  the  finished 
pavement. 

TRAFFIC  CONDITIONS 

Although  the  street  is  fifty  feet  wide,  parking  of 
automobiles  along  the  curb  causes  the  traffic  to  be 
concentrated  along  the  central  part  of  the  pavement  so 
that  about  one-half  the  total  width  of  the  street  re- 
ceives most  of  the  wear.  This  is  particularly  true  of 
that  portion  of  the  pavement  between  Washington 
avenue  and  Second  street,  where  the  sections  contain- 
ing the  different  species  are  located.  The  three  sec- 
tions of  Norway  pine  north  of  the  intersection  of 
Second  street,  which  have  blocks  laid  at  different 
angles,  do  not  appear  to  be  under  such  severe  wear 
as  those  in  the  other  sections.  This  is  probably  be- 
cause traffic  is  distributed  over  a  greater  width  of  the 
pavement,  on  account  of  fewer  automobiles  being 
parked  in  this  area,  and  on  account  of  the  shorter  dis- 
tance between  intersecting  streets. 

The  following  traffic  census,*  taken  from  7:30  a.m. 
to  7:00  p.m.  on  June  27,  1921,  gives  an  indication  of 
the  amount  of  traffic  passing  over  the  experimental 
sections  which  contain  the  different  species. 

Kind  of  Vehicle  Number 

Steel   tires   165 

Bicycles   and   motorcycles 1+2 

Automobiles    3i50i 

Trucks 717 

Total 4,525 

INSPECTIONS 

Annual  inspections  have  been  made  since  the  wear 
developed  sufficiently  to  show  progress  of  deteriora- 
tion. On  account  of  the  pockets  and  depressions  of 
different  sizes  and  shapes  that  develop  as  the  time  of 
service  increases,  a  very  satisfactory  measurement  of 
the  wear  cannot  be  made.  However,  in  order  to 
make  a  comparative  estimate  of  the  relative  wear  on 
the  different  sections,  the  following  method  was 
adopted : 

(i)  An  estimate  of  the  total  number  of  square 
feet  in  a  section  below  the  general  level  was  made. 

(2)  An  estimate  was  made  of  the  total  number  of 
square  feet  in  a  section,  Yi  inch  or  more  below  the 
general  level  of  the  street. 

(3)  Measurements  were  made  on  individual  blocks 
to  determine  the  average  wear. 

The  estimates  of  the  area  of  depressions  below  the 
general  level  of  the  surface  were  made  indepen- 
dently by  each  member  of  the  inspection  party,  after 
which  the  estimates  were  averaged  and  recorded. 
When  depressions  are  not  extensive,  such  estimates 
can  be  made  with  a  fair  degree  of  accuracy,  but  as 
the  depressions  become  more  numerous,  greater  diffi- 
culty is  experienced  and  wider  variations  are  to  be 
expected.  While  it  is  difficult  to  make  close  esti- 
mates of  the  area  affected  by  depressions,  particularly 
as  these  areas  increase  to  considerable  proportions, 
the  average  estimates,  however,   furnish  a  means  of 

•Data  furnished  by  Mr.  Ellis  R.  Dutton,  Asst.  City  Engineer. 
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determining  the  relative  condition  of  the  dift'erent 
sections. 

In  order  to  correct  as  much  as  possible  for  varia- 
tions in  estimates  made  in  dift'erent  years,  the  data 
were  plotted  and  average  curves  drawn  as  shown 
m    the   accompanying   illustration. 

The  measurements  of  wear  were  made  on  blocks 
taken  from  the  central  part  of  the  street  where 
the  surface  was  thought  to  be  fairly  representative 
of  the  wear  in  the  section. 

RESULTS 

.\11  of  tlie  species  originally  placed  in  the  pavement 
are  still  in  service  except  the  Douglas  fir  blocks, 
which  were  remo\ed  in  191 1.  It  was  necessary  to 
re-lay  the  section  containing  this  species  after  five 
\  ears'  service,  as  some  of  the  blocks  were  broken 
and  deep  depressions  had  fomied  over  a  large  area 
of  the  section.  The  early  failure  of  this  wood  was 
probabl}'  due  to  a  poor  quality  of  material  used  in 
the  original  construction.  For  a  further  test  of 
this  species  a  part  of  the  same  section  was  re-laid 
with  a  better  qualitj^  of  wood.  Only  a  limited  sup- 
ply of  these  blocks  could  be  obtained  at  the  time  and 
the  remainder  of  the  section  was  therefore  paved 
with  the  standard  yellow  pine  blocks  furnished  by 
the  city. 

RELATIVE    WEAR   OF    SPECIES 

The  curves  in  the  illustration  give  a  general  in- 
dication of  the  relative  wear  of  the  dift'erent  species 
in  the  test.  Since  the  Norway  pine  blocks  in  sec- 
tions 12,  13  and  14  are  not  under  the  same  conditions 
of  wear  as  blocks  of  the  other  species  in  sections  i 
to  10,  the  curves  representing  the  percentage  of 
depressions  are  shown  separately  above  the  other 
curves. 

White  birch  and  longleaf  pine. — Both  the  white 
birch  and  longleaf  pine  are  in  distinctly  better  con- 
dition than  any  of  the  other  species.  However,  the 
v.hite  birch  sections  have  deeper  depressions  than 
the  longleaf  pine  and  their  condition  is  not  quite 
as  good  as  that  of  the  pine.  This  is  mainl)-  on 
account  of  decay  pockets  that  were  present  in  some 
01  the  birch  blocks  at  the  time  they  were  laid  and 
the  defective  material  was  not  discovered  until  after 
it  had  been  in  service  a  short  time.  For  this  rea- 
son a  few  deca\ed  blocks  have  been  removed  from 
the  white  birch  sections.  If  the  unsound  blocks  had 
been  eliminated  before  the  pavement  was  laid  the 
birch  would  probabl)-  have  shown  about  the  same 
durabilit}-   as   longleaf  pine. 

Norway  pine.~  About  one-half  of  the  section 
originally  laid  with  this  species  has  been  replaced 
during  the  last  two  years  on  account  of  wear.  The 
section  containing  these  blocks  is  a  small  triangle 
and  is  situated  at  the  intersection  of  Washington 
avenue  and  Nicollet  aventieu.  In  this  location  all 
of  the  blocks  are  under  very  severe  wear  on  account 
of  the  heavy  southbound  traffic  and  the  turning  of 
trucks  and  other  vehicles  ,  at  Washington  avenue. 
Sections  12,  13  and  14  are  no  doubt  more  repre- 
sentative of  the  wearing  qualities  of  this  species  and 
the  good  condition  of  these  sections  would  indicate 
that  Norway  pine  paving  blocks  may  be  expected 
to  give  very  good  results. 

Eastern   hemlock   and   tamarack. — There    does    not 
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seem  to  be  a  marked  difference  in  the  condition  of 
the  sections  containing  these  two  species.  While  the 
hemlock  blocks  are  apparently  in  slightly  better  con- 
dition than  the  tamarack,  the  difference  is  not  of 
particular  importance. 

Western  larch. — The  sections  laid  with  western 
larch  have  deeper  and  more  extensive  depressions 
than  sections  laid  with  the  other  species.  Appar- 
ently the  sections  paved  with  this  wood  will  require 
renewal  before  those  paved  with  the  other  woods. 

Douglas  fir. — Since  the  blocks  of  this  species  have 
only  been  in  service  for  lo  years,  as  compared  with 
15  years  for  the  other  species,  a  good  comparison 
of  this  wood  cannot  be  made.  While  no  deep  de- 
pressions have  developed  up  to  the  present  time,  the 
progress  of  deterioration  is  becomin.g  more  notice- 
able each  year  through  the  increased  area  affected 
by  depressions  and  the  amount  of  wear  as  deter- 
mined by  measurement  of  the  blocks.  From  the 
fact  that  these  blocks  have  been  in  service  twice 
as  long  as  those  replaced  in  1911,  it  is  evident  that 
the  first  material  was  not  of  the  best  quality. 

The  longleaf  pine  blocks,  laid  adjacent  to  the 
Douglas  fir  material  in  191 1,  are  practically  free 
from  noticeable  depressions. 

MHASUKEMENTS    OF    BLOCKS 

Measurements  made  in  July,  1921,  by  Mr.  But- 
ton, to  determine  the  average  wear,  showed  the 
approximate  decrease  .  in  depth  of  blocks  of  the 
different  species  in  sections  i  to  10  to  be  as  follows : 


Longleaf  pine  after  15  years'  service. 
White  birch  after  15  years'  service. 
Norway  pine  after  15  j-ears'  service. 
Tamarack    after    15    years'    service... 


1/2  inch 
9/16  inch 
9/16  inch 
S/8     inch 


E.   hemlock  after    15   years'   service 11/16  inch 

Western   larch    after    15    years'    service 11/16  inch 

Longleaf   pine   after    10  years'    service 5/16  inch 

Douglas   fir   after   10  years'    service 1/2     inch 

Careful  observations  of  the  surface  of  the  pave- 
ment showed  that  blocks  from  the  wide  ring  or  rapid 
growth  material  seem  to  be  withstanding  wear  as 
well  as  those  from  the  slower  growth  wood.  This 
was  particularly  noticeable  for  the  larch,  hemlock, 
birch,  and  pine  blocks  in  which  the  number  of 
rings  per  inch  was  quite  variable. 

EFFECT    OF    LENGTH    OF    BLOCKS 

The  length  of  the  blocks  used  in  this  experiment 
varied  from  4  inches  to  10  inches  and  the  results 
seem  to  indicate  that  the  length  was  not  an  impor- 
tant factor  affecting  the  wearing  qualities  of  the 
pavement.  Whatever  difference  in  wear  may  be 
noted  between  blocks  of  different  length  is  compara- 
tively unimportant  and  is  probably  due  to  other 
causes. 

INFLUENCE    OF    HEARTWOOD    AND    SAPWOOD 

In  the  material  used  for  this  experiment  the  long- 
leaf  pine,  Douglas  fir,  and  western  larch,  were  prac- 
tically all  heartwood.  The  Norway  pine  and  tama- 
rack were  mixed  heart  and  sap.  Heartwood  and 
sapwood  were  indistinguishable  in  the  white  birch 
and  hemlock  blocks. 

Results  of  the  experiment  do  not  appear  to  show 
any  particular  influence  of  either  heartwood  or 
sapwood  on  wearing  qualities.  Decay  was  found  in 
the  sapwood  on  some  of  the  blocks  but  where  this 
was  the  case  the  blocks  had  apparently  not  been 
well  treated. 


ESTIMATlOn     TOTAL    AREA     OF    DEPRESSIONS     BELOW  GENERAL    LEVEL 
Compari-son    ot   different    woods,    and   of   Norway    pine,    each    at  different   {ingles  with  the   curb. 
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COMPARISON    OF    ANGLE    OF    COURSES 

Section  12,  laid  at  90  degrees  with  the  curb,  shows 
greater  joint  wear  than  sections  13  and  14  which 
are  laid  at  45  degrees  and  6yy2  degrees  respectively. 
The  courses  laid  at  67>1  degrees  are  in  slightly  bet- 
ter condition  than  those  laid  at  45  degrees.  These 
blocks,  however,  are  at  the  junction  of  Hennepin 
.Hvenue  and  Nicollet  avenue,  and  traffic  is  distributed 
over  a  larger  portion  of  the  surface.-  Under  exactly 
the  same  conditions  it  is  probable  that  little,  if  any, 
difference  would  be  found  in  the  relative  joint  wear 
of  blocks  laid  at  45  degrees  and  67^   degrees. 

SUMMARY 

Beginning  with  the  species  showing  the  best  re- 
sults (placed  in  sections  i  to  10)  the  order  of  effi- 
ciency so  far  shown  in  this  experiment  is  as  follows : 

(a)  Longlcaf   pine  and   white  birch. 

(b)  Eastern  hemlock  and  tamarack. 

(c)  Norway  pine. 

(d)  Western  larch. 

If  the  Norway  pine  blocks  had  been  under  con- 
ditions similar  to  those  in  which  the  other  species 
were  placed,  tliis  species  would  probably  come  next 
to  longleaf  pine  and  white  birch  in  order  of  effi- 
ciency of  service. 

Since  the  Douglas  fir  has  not  been  in  service  for 
the  same  length  of  time  as  the  other  species,  a 
good  comparison  cannot  be  made.  However,  the 
depressions  and  wear  in  blocks  of  this  species  is 
very  marked  in  comparison  with  the  longleaf  pine 
blocks  laid  at  the  same  time. 

There  was  no  evidence  to  show  a  difference  in 
the  rate  of  wear  in  blocks  of  different  length. 

A  comparison  of  the  wearing  qualities  of  blocks 
with  and  without  sapwood  did  not  show  that  the 
presence  of    sapwood  was   detrimental. 

Sections  laid  at  45  degrees  and  byyi  degrees  did 
not  show  as  much'  joint  wear  as  the  section  laid 
■  at  90  degrees  with  the  curb. 

Blocks  of-  wide  and  narrow  rings  seemed  to  be 
withstanding  wear  about  equally   well. 


derived  from  the  labor  camps,  are  sold  locally.  A 
recent  report  of  two  sales  included  275  different 
items,  many  of  them  of  an  almost  domestic  character, 
«uch  as  used  hip  boots,  stoves,  playing  cards,  cash 
register,  miscellaneous  large  and  small  articles,  which 
-"id  for  the  total  sum  of  $5,691.16. 

fn  selling  the  labor  camps,  the  timber  and  the  scrap 
lumber  and  much  of  the  tools,  hardware  and  mess 
hall  equipment  have  been  advantageously  disposed 
of  to  local  farmers  and  the  remainder  transferred  to 
the  central  warehouse  for  storage  and  sale,  A  num- 
ber of  buildings  have  been  sold  at  auction,  the  water 
supply  for  camps  has  been  sold  in  place  and  tracts 
of  land  have  been  sold  to  homeseekers. 

Effective  work  has  been  done  by  systematized 
combing  of  the  junk  heaps,  repairing  some  of  the 
damaged  discards  found  there,  and  using  others  to 
make  spare  parts  for  assembling  new  articles  such, 
for  instance,  as  wheelbarrows,  three  damaged  ones 
often  .sufficing  to  make  two  good  ones.  Two  men 
equipped  with  an  automobile  and  an  acetylene  torch 
sahaged  1,693  cable  clips  from  piles  of  discarded 
rope,  painted  them  and  provided  new  U-bolts,  therebj' 
effecting  a  saving  of  $438.  A  very  important  item 
of  salvage  was  valves,  many  of  which  were  dis- 
carded because  of  small  defects  that  were  easily  rem- 
edied, making  the  valves  efficient  for  continued  serv- 
ice. The  total  amount  of  the  small  savings  that  can 
thus  be  effected  is  indicated  by  the  fact  that  the  con- 
servancy commission  purchased  about  3,000  valves 
2-inches  in  diameter  or  at  a  total  value  of  about  $10,- 
000,  580  axes,  23.550  cable  clips,  300  sledge  hammers, 
900  picks  and  other  supplies  in  prpoortion. 

Much  of  the  damaged  equipment  and  supplies  of 
course  became  hopeless  junk  and  were  sold  as  such. 
Excellent  judgment  is  required  to  detennine  when  an 
item  should  be  abandoned  as  junk  and  when  re- 
claimed, and  some  rather  unexpected  facts  were  de- 
veloped, such  as  the  undesirability  of  making  fence 
posts  out  of  discarded  telephone  and  telegraph  poles, 
repairing  rubber  boots,  or  wrecking  .buildings,  which 
were  often  found  to  cost  more  than  their  final  value. 


Disposing  of  Used  Plant  in  Miami 
ConservancY  District 

The  approaching  completion  of  more  than  twenty- 
five  million  dollars  worth  of  excavation  and  concrete 
construction  in  the  Miami  Conservanc\  District,  Ohio, 
gives  prominence  to  the  dispositon  of  more  than  one 
mllion  dollars  worth  of  the  mechanical  plant  and  a 
vast  amount  of  equipment  that  has  been  accumulate  1 
during  the  five  or  six  years  that  the  wor';  has  been 
in  progress  in  a  dozen  dift'erent  localities  in  the  Miami 
Valley. 

Large  equipment  like  $40,000  dragline  excavators. 
steam  shovels,  locomotives,  concrete  mixers,  dump 
cars,  hoisting  engines  and  the  like,  most  of  which  are 
yet  to  be  placed  on  sale,  are  repaired  if  necessary 
and  carefully  examined  and  appraised  by  the  master 
mechanic.  Smaller  articles  are  valued  in  accordance 
with  the  current  prices  of  the  dealers,  mail  order  cata- 
logs and  original  costs,  with  proper  consideration  of 
de'erioration  and  a  fair  price  fixed  at  which  they 
are  being  disposed  of.  Purchasers  are  secured  by 
advertising  and  by  personal  and  circular  solicitation, 
and  many   of   the   smaller   articles,    especially   those 


Locomotive  Crane  Reclaims  Water  Main 

About  800  feet  of  old  cast  iron  water  main  buried 
in  very  hard  clay  about  6  feet  below  the  surface 
of  a  waterbound  macadam  road  has  been  reclaimed 
by  O.  J.  W'insor  of  Elyria,  Ohio,  who  estimated  that 
he  saved  $104  by  making  an  excavation  with  a  lo- 
comotive crane  and  clamshell  buckets  instead  of  do- 
ing the  work  by  hand,  which  would  have  required 
a  gang  of  about   16  men. 

The  crane  mounted  on  steel  traction  wheels  was 
towed  two  miles  to  the  job  in  45  minutes  by  a  3-ton 
truck.  It  was  equipped  with  a  >4-yard  excavating 
bucket,  especially  rigged  to  secure  maximum  closing 
fiower,  and  operated  to  make  the  trench  3  feet  wide 
and  from  6  to  7  feet  deep  in  about  14  working  hours 
for  which  two  days  time  was  allowed  at  $20.00  per 
day.  The  digging  was  a  little  slower  at  the  bottom 
of  the  trench  on  account  of  the  narrow  clearance  of 
the  buckets  and  becai-se  of  the  care  necessary  in  order 
to  avoid  injuring  the  pipe  some  of  which  was  broken. 
The  only  shovel  work  necessary  was  to  dig  around 
the  joints. 
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Height  of  Curbs 

How  hiafh  should  a  city  curb  be?  Is  there  objec- 
tion to  reducing  the  height  by  laying  a  wearing  sur- 
face of  sheet  asphalt  or  other  material  on  an  old 
brick  or  other  pavement,  by  flattening  the  cross-sec- 
tion originally  designed  for  a  macadam  street,  or  for 
any  other  reason?  This  question  is  confronting  city 
engineers  more  and  more  as  city  streets  are  being  re- 
paved. 

The  chief  purposes  of  a  curb  are  to  keep  roadw^ay 
traffic  and  the  gutter  flow  of  storm  water  off  the  side- 
walks, to  give  support  to  the  sidewalk  pavement  or 
parking  at  a  level  higher  than  the  ix>adway,  and  to 
add  to  the  attractive  appearance  of  the  street.  At 
street  intersections  the  curb  should  not  be  higher  than 
it  is  convenient  to  step  up  or  down,  unless  there  is  a 
bridge  across  the  gutter  or  unle.vs  steps  are  provided, 
which  latter  is  generally  to  be  avoided  if  possible. 

Six  inches  has  for  years  been  about  the  standard. 
Steel-tired  wheels  could  not  mount  it,  i:  was  seldom 
that  the  gutter  flow  exceeded  this  depth,  and  it  was 
a  convenient  height  for  pedestians. 


But  with  the  general  use  of  pneumatic  tires,  six 
inches  no  longer  serves  as  any  obstruction  to  vehicles. 
A  six-inch  curb  shows  them  the  limits  of  the  road- 
way, which  a  two-inch  curb  would  do  about  as  well, 
but  it  would  take  a  12-inch  curb  or  more  to  prevent 
their  mounting  it.  And  a  12-inch  curb  would  be  too 
high  for  pedestians,  and  would  generally  mean  ex- 
cessive cost  for  excavating  the  roadvv'ay  and  for 
the  curb. 

As  to  supporting  the  sidewalk,  the  shallower  the 
curb  the  "better  it  can  perform  this  service.  A  curb 
three  inches  high  has  been  used  in  some  cities  where 
a  new  surface  has  been  put  on  an  old  pavement,  the 
only  change  made  being  the  introducing  of  more 
storm-water  inlets  on  flat  grades,  to  prevent  flooding 
the  sidewalks.  This  matter  of  gutter  flow  seems  to 
be  the  only  serious  objection  to  the  low  curb,  and 
with  a  sufficient  number  of  inlets  this  largely  disap- 
pears. 

The  low  curb  at  first  looks  peculiar,  but  if  the 
curb  is  in  good  grade  and  alignment  we  believe  the 
appearance  is  equally  as  good,  once  one  is  accustomed 
to  it.  And  it  is  more  convenient  for  pedestrians 
and  especially  so  for  those  wheeling  baby  carriages. 

It  would  appear  therefore  that;  provided  gutter 
flow  is  adequately  cared  for,  there  is  no  good  reason 
why  a  curb  should  not  be  as  low  as  three  inches,  and 
often  there  are  good  reasons  why  it  should  be. 


Salvaging  and  Reclamation  on  Construction  Work 

The  importance  of  the  systematic  disposal  of  equip- 
ment that  has  been  used  on  important  construction 
work  is  forcibly  illustrated  by  the  description  in  this 
issue  of  the  method  of  disposal  of  a  vast  amount  of 
miscellaneous  plant  and  supplies  during  the  progress 
of  and  after  the  termination  of  a  5-year  period  of 
heavy  construction  in  the  flood-prevention  work  of  the 
Miami  Conservancy  District,  Ohio. 

This  work,  which  has  cost  more  than  twenty-five 
million  dollars,  consisted  largely  in  the  building  of 
five  great  earth  dams  and  their  concrete  controlling 
works,  the  relocation  of  railroads  and  highways,  and 
the  improvement  of  the  river  channel,  which  involved 
the  purchase  of  a  great  amount  of  heavy  construc- 
tion plant,  large  quantities  of  miscellaneous  supplies 
and  equipment  and  the  establishment  of  camps,  com- 
missaries, and  stores  for  many  employees.  An  un- 
usual proportion  of  the  mechanical  apparalus,  in- 
cluding big  dragline  excavators,  concrete  mixers,  large 
pumps  and  other  important  items  of  power  driven 
apparatus,  were  operated  by  electricity,  making  a 
large  percentage  of  high-class  plant  with  some  deli 
cate  features. 

The  work  is  now  nearing  completion  and  much  of 
this  plant  has  already  been  released  and  is  being  put 
on  the  market  by  the  well  established  purchasing  di- 
vision. The  prices  are  fixed  by  an  appraisal  board 
and  reviewed  by  the  chief  engineer,  who  approves 
or  modifies  the  prices  fixed  after  careful  consideration 
by  the  purchasing  division,  salvaging  division  and 
rn.Tster  mechanic. 

Effective  newspaper  advertising  and  publicity  co- 
operation with  reading  articles  has  been  effected,  sa'es 
lists  have  been  mailed  to  prospective  buyers  and  many 
personal  visits  have  been  made  by  district  representa- 
tives to  possible  customers.  An  excellent  demand  for 
some  articles  has  been  created,  and  where  the  prices 
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have  greatly  increased  through  war  conditions  since 
the  plant  was  purchased,  some  of  it  has  found  a  ready 
sale  at  prices  above  what  was  paid  for  it  when  new. 
Very  little  of  the  large  equipment  has  yet  been  sold. 
but  much  of  it  will  be  offered  immediately  after 
Christmas.  Small  articles  are  sold  locally  and  the 
remainder  are  stored  in  the  central  warehouse  at  Day- 
ton. Camp  buildings,  tracts  of  land  and  an  entire 
waterworks  system  have  been  sold  in  place. 

An  important  feature  has  been  the  methodical  re- 
clamation of  damaged  equipment  during  the  progress 
of  the  work.  This  was  found  to  be  so  advantageous 
that  a  special  organization  was  put  in  charge  of  the 
junk  piles  and  trained  employees  have  selected  vari- 
ous classes  of  damaged  equipment,  such  as  gasoline 
pumps,  jacks,  dump  cars,  steam  gages,  valves  ana 
many  small  articles  and  have  had  them  repaired  or 
had  defective  parts  replaced  by  disassembling  similar 
items  in  which  these  parts  were  not  damaged.  In 
this  way  about  $35,000  worth  of  jnk  was  reclaime.l 
at  a  cost  of  about  $3,000  and  reissued  at  a  valuation 
of  $60,000,  showing  a  clear  profit  of  $22,000  besides 
the  value  as  an  object  lesson  in  economy  and  con- 
servation. 

The  same  organization  did  very  effective  work  in 
supervising  the  local  accumulations  of  spare  parts  and 
reducing  them  to  a  minimum,  justified  by  resulting 
promptness  of  obtaining  supplies  from  one  central 
warehouse,  thus  greatly  reducing  the  number  of  du- 
plicates carried  and  providing  a  clearing  house  effec- 
tive for  all  parts  of  the  widely  distributed  operations. 
A  carefully  perfected  and  well  maintained  policy  of 
this  sort  on  any  construction  work  of  importance  is 
likely  to  have  a  large  direct  money  value  and  a 
possibly  larger  value  for  promoting  efficiency,  avoid- 
ing  delay    and    encouraging    economy    and    carefull- 

ness.  

Advertising  Work  Brings  Low  Bids 

In  a  letter  just  received,  a  paving  engineer  of 
wide  experience  extending  over  twenty-five  years  or 
more  makes  the  following  interesting  statement : 

A  stud}-  of  the  prices  for  pa\  ing  is  rather  interesting  at 
the  present  time  as  it  brings  out  very  markedly  what  effect 
actual  competition  is  playing  in  the  bids.  Where  there  is  no 
competition  a  city  is  liable  to  obtain  abnormally  high  bids, 
especially  where  local  contractors  are  the  only  ones  bidding. 
For  instance,  the  city  of  Columbia,  S.  C,  asked  for  bids  on 
sheet  asphalt  paving  and  a  price  of  about  $1.80  per  square 
yard  for  binder  and  wearing  surface  was  submitted.  In 
Durham,  N.  C,  the  lowest  bid  was  approximately  $4.19  per 
square  yard  for  the  complete  pavement — 6  inches  of  con- 
crete, and  binder  and  wearing  surface  of  the  same  thickness 
as  that  asked  for  in  Columbia.  In  Columbia  there  was  good 
competition,  while  in  Durham  there  was  none  at  all.  The 
prices  quoted  above  are  only  from  memory  and  are  there- 
fore approximate,  but  they  go  to  illustrate  the  great  differ- 
ence that  may  be  noted  in  comparing  prices  of  work  for 
different  cities. 

Which  would  seem  to  indicate  that  "it  pays  to  ad- 
vertise" and  that  the  insignificant  amount  spent  in 
giving  wide  publicity  to  a  letting  may  bring  a  hundred 
or  a  thousand  fold  return  in  lower  cost  of  the  work. 


Federal  Aid  Road  Work  for  1922 

During  the  month  of  September  the  Bureau  of 
Public  Roads  approved  projects  for  federal  aid  in  a 
considerable  number  of  states,  and  the  amounts  of 
Federal  aid  so  apportioned  are  therefore  available  for 
work  during  the  year  1922. 


The  projects  approved,  and  for  which  bids  have  not 
yet  been  asked,  so  far  as  we  can  learn,  are  listed  be- 
low, giving  for  each  state  the  length  in  miles  of  each 
type  of  road  and  the  estimated  cost : 

Alabama:  14.670  mi.  gravel,  $148,272.85;  4.664  con- 
crete, sheet  asphalt,  or  bituminous  concrete,  $168,608. 

Arkansas:   19.820  gravel,  $83,723.05. 

Colorado:  4.318  concrete,  $169,996.97;  steel  truss 
bridge,  $27,500. 

Idaho:  14.940  bituminous  concrete,  $25,931.18. 

Indiana :  25.653  brick,  bituminous,  or  concrete, 
$1,002,485;  0.912  brick,  concrete,  or  bituminous  con- 
crete,  $61,351.84. 

Kansas:  19.580  earth,  $161,188.50;  716  bituminous 
filled  brick  or  bituminous  concrete,  $38,412;  2.680 
concrete,    $183,163.42. 

Kentucky:  2.390  gravel  and  Kentucky  rock 
asphalt,  $41,321.50;  12.000  gravel,  $226,820;  9.000 
earth,   $135,300. 

Maryland:  4.940  concrete,  $173,488.98;  6.130  gravel 
$127,579.21. 

Massachusetts:  2.550  bituminous  macadam,  $133,- 
650. 

6.382   concrete  or  bituminous   concrete, 


earth,   $30,095.36;    74.070   gravel,   $1,- 


12.000 


17.500 


Michigan  : 

$253;056-65- 

Minnesota : 
271,200.10. 

Mississippi :  8.460  gravel,  $126,593.50. 

Montana:   11.030  gravel,  $147,688.75. 

Nebraska:  35.200     sand-clay,     $43,993.92; 
earth,  $43.340. 

New  Hampshire:  4.530  gravel,  $50,472.76. 

New    Mexico:   14,800    gravel,    $68,657.60; 
gravel  or  crushed  rock,  $98,971.40. 

New  York :  7,930  bituininous  macadam,  $188,500. 

North  Dakota:   15,000  earth,  $47,300. 

Ohio:  4.971  concrete,  $190,000;  concrete  bridge, 
$106,000;  .904  brick,  $(X),ooo;  2.719  Kentucky  rock 
asphalt,  $107,000. 

Oregon:  3.750  concrete,  $119,766.90. 

South  Carolina:  38.922  sand-clay,  $172,946.52; 
bridge,   $12,056.05;   32.965    top    soil,   $88,953.90. 

Souteh  Dakota:  29,320  gravel,  $183,253.40;  9.470 
earth,   $31,262. 

Texas:  12,906  gravel,  $256,590.87;  22.407,  gravel 
bituminous  top,  $500,231.58;  14.200  earth,  $69,999.99; 
17.250   gravel   and   macadam,  $103,500.79. 

Utah:  33.020  earth  and  gravel,  $169,525.24;  13.271 
concrete,   $199,646.24. 

Virginia:  2. 100  bituminous  macadam,  $48,033.08. 

Wisconsin:  5.850  gravel,  $53,441.83. 


Demand  for  Development  Construction  Relieves 
Unemployment 

ReiJorts  from  the  executive  offices  of  the  Associated 
General  Contractors  are  that  conclusions  to  be  drawn 
from  their  recent  official  inspection  trip  to  the  Pacific 
Coast  are  that  "there  was  no  need  for  public  appro- 
priations for  useless  and  monumental  public  construc- 
tion, so  long  as  the  'ilemand  for  hydro-electric  devel- 
opment, adequate  terminal  facilities,  irrigation,  and 
housing  remained  unsupplied.  It  was  found  that  the 
war  had  brought  this  section  of  the  country  from  an 
agricultural  stage  to  the  beginning  of  an  industrial 
development  which  is  seeking  facilities  and  opportuni- 
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ties  for  adequate  expression.  To  supply  tliese  will  not 
only  more  than  take  care  of  the  present  unemploy- 
ment problem,  but  also  mean  an  era  of  development 
exceedinsr  that  following  the  Civil  War." 


Paving  Contractors'  Ingenuities 

In  imipounding  water  on  concrete  highways  for 
curing  the  concrete,  the  surface  is  apt  to  be  scoured 
by  the  water  as  it  leaves  the  hose.  To  prevent  this 
a  device  has  been  used  advantageously  according 
to  the  Concrete  Highway  Magazine;  a  gunny  sack 
has  been  wired  to  the  end  of  a  pressure  hose  and 
the  water  discharged  through  it  on  soft  concrete 
where  it  is  impounded  for  curing  purposes.  The 
bag  is  inflated  by  the  water  pressure  until  it  forms 
substantially  an  hydraulic  cushion  through  which  the 
water  is  sprayed  and  is  diffused  over  the  concrete 
without  scouring  it.' 

Another  ingenuity  described  in  the  same  periodical 
is  the  use  of  an  old  i2-inch  band  saw  blade  in  the  con- 
struction of  expansion  joints  for  concrete  pavement. 
The  straight  edge  of  the  blade  was  stiffened  by  bemg 
bolted  to  a  long  2  x  4-inch  strip  of  wood  pixjjecting 
beyond  the  ends  of  the  steel  to  rest  on  and  be  secured 
to  the  wooden  side  forms.  The  permanent  elastite 
joints  were  placed  against  the  vertical  face  of  the  saw- 
blade  and  temporarily  held  by  adjustable  steel  fingers 
until  the  apparatus  was  removed. 


An  Early  Start  on  Road  Work 

With  a  desire  to  get  as  early  a  start  as  possible 
in  road  building  next  spring,  county  commissioners 
have  for  several  weeks  past  been  visiting  the  state 
highway  department  at  Columbus,  Ohio,  to  take  up 
their  next  year's  plans  with  the  director  of  the  De- 
partment. By  the  end  of  November,  comnilss'oner.s 
from  thirty  counties  had  had  interviews  with  Direc-- 
lor  Herrick  for  this  purpose. 


Competition  for  Water  in  New  Jersey 

It  has  already  been  reported  in  these  columns  that 
Bayonne,  N.  J.,  has  petitioned  the  New  Jersey  .State 
Conservation  Commission  for  permission  to  develop 
the  Ramapo  watershed  in  order  to  obtain  a  water 
supply.  In  addition  to  Bayonne,  Bloomheld  and 
Pompton  Lakes,  N.  J.,  have  also  applied  for  similar 
permission.  Bloomfield's  application  will  come  up 
for  a  hearing  in  January,  and  unless  other  applica- 
tions are  presented  before  that  time,  it  is  beleved 
that  the  board  will  reach  a  decision  on  all  three 
applications  sometime  during  the  month. 

Pompton  Lakes  now  uses  between  150,000  and 
300.000  gallons  of  water  a  day,  which  is  obtained 
from  wells,  which  supply  is  said  by  the  state  board 
of  health  to  be  occasionally  of  doubtful  safety.  In 
addition  to  the  doubtful  quality  of  the  water,  the 
quantity  is  inadequate  during  dry  seasons.  The  bor- 
ough asks  pennission  to  obtain  from  the  Ramapo 
river  a  maximum  of  600,000  gallons  a  day,  which 
amount  the  rapid  growth  of  the  borough  would  soon 
make  necessary. 

A  great  many  of  the  communities  in  northern  New 
Jersey  are  more  or  less  agitated  over  the  matter  of 
water  supply  and  many  of  them,  as  in  the  case  of 
the  Ramapo  supply  just  cited,  are  contending  with 
each  other.     An  effort  is  being  made  to  unite  these 


municipalities  so  that  a  plan  may  be  worked  out  that 
will  be  as  far  as  possible  satisfactory  to  all  concerned. 
It  was  the  purpose  of  the  creaton  of  the  conserva- 
tion board  that  it  should  control  the  water  supplies 
of  the  state  with  just  this  idea  in  view.  However, 
the  agency  provided  for  actually  carrying  out  the 
decisions  of  the  board,  by  the  development  of  the 
available  water  supplies  has  given  rise  to  a  great 
deal  of  dissatisfaction.  Newark,  as  was  stated  in 
these  columns  a  few  weeks  ago,  is  objecting  to  hav- 
ing a  state  board,  the  North  Jersey  District  Water 
Supply  Commission,  build  the  Wanaque  dam  while 
Newark  furnishes  all  the  money  for  the  expenses  of 
the  board  as  well  as  for  the  construction  of  the 
dam  but  has  practically  nothing  to  say  about  the 
carrying  on  of  the  work.  Should  Bayonne  or  one 
of  the  other  communities  be  permitted  to  develope 
the  Ramapo  watershed,  this  would  probably  need  to 
be  done  under  the  control  of  the  same  board  and  the 
same  objections  might  be  found  as  in  the  case  of 
Newark. 

Because  of  these  objections  to  the  existing  agen- 
cies, plans  were  made,  at  a  meeting  in  Newark  on 
December  8th  of  representatives  from  a  number  of 
New  Jersey  municipalities,  for  effecting  an  organiza- 
tion of  the  communities  in  Hudson,  Essex,  Passaic 
and  Bergen  counties  for  developing  v^-ater  supplies  for 
these  several  communities,  and  incidentally  for  bring- 
ing about  a  dissolution  of  the  present  commissions 
and  the  adoption  of  some  new  plan  for  meeting  their 
needs.  City  Commissioner  Thomas  L.  Raymond  of 
Newark,  who  called  the  conference,  stated  that  there 
was  too  little  accurate  information  on  the  available 
conditions  as  to  water  supply  in  northern  New  Jer- 
sey, and  especially  too  much  working  at  cross  pur- 
poses and  disputes  among  the  municipalities,  with 
litigations  which  were  costly  to  the  taxpayers  with- 
out producing  any  results.  He  stated  that  writs  of 
certiorari  could  tie  up  more  public  work  and  do  more 
mischief  generally  than  any  other  agency  he  knows 
of.  As  the  result  of  this  conference  a  committee  on 
organization  has  been  appointed  and  other  commit- 
tees to  report  on  other  matters  preliminary  to  a 
formal  perfecting  of  the  proposed  organization. 


They  Come  High,  But  We  Must  Have  'Em 

If  Texaco  Tips  don't  want  its  articles  appropriated 
it  has  no  right  to  publish  such  delicious  ones  as 
the  following.     Copyright  or  no  copyright,  here  it  is : 

When   earth's   last   project    is    finished, 
And  the  concrete  is  ready  to  bust, 
When  the  chief  engineer  has  departed, 
And   the   last    engineer   gone  dust. 
We   shall   rest,   we   surely  will   need   it, 
For  our  brain   will   be   covered  with   rust. 
From  the  worry  the  engineer  caused  us. 
In  making  us  do  it  or  bust. 

Not  an  engineer   then    will   be  happy, 

They  will  all  go  up  in  the  air. 

When   they   find  how    the   wise   ol'd  contractor 

Put   it    over   them   everywhere. 

And  got  by  with  a  ten  to  one  mixture 

When  they  thought  a  six  to  one  there. 

And  got  a   fat  estimate  furnished 

When   the   engineer  swore   all  was  done   fair. 
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When  earth's  last  project  is  finished, 

And  all  good   contractors  are   there, 

Where    estimates   never    are    furnished, 

And  dictations  are  few  and  rare; 

Where   the   golden   paved    streets   were   finished. 

By  contractors  honest  and   fair. 

Without  a  transit  or  level-. 

For  I    am    sure   no   engineers    are    there. 

But  until  the  end  of  creation, 
Contractors   mustt   always   submit 
To   the   engineer's    cry  and   dictation. 
And  make  him   think  that  he   is   it. 
And    give    him    the   morning's   paper, 
And  talk  of  the  ladies  fair, 
And  give  him   a   drink  of  moonshine 
While  shooting  the  concrete   there. 

But  until  earth's  last  project  is  finished, 
We  must  call  on  the  engineer. 
For   die   technical   end   of   our   business. 
We  contractors  who  figure  so  queer. 
For  without   his   learning   and   figures, 
His  transit,  and  level,  and  grade, 
We  would  loaf  around  forever, 
W'ith  never  an  estimate  paid. 

So  we   ask  you  all  to   praise   us. 

For  getting   by   _\ou    we  blush   with   shame. 

We  are  all  skinning  to  get  the  money. 

None  of  us  ever  work   for  fame. 

We  take  no  joy  in  working, 

But  we  sit  in  a  Morris  chair, 

And    we    run   things   as    we   wish    to, 

In  spite   of  you  being  there. 

With   kindest  regards   to  Texaco   Tips    and   Wikl 
Bill  Howren,  I  am.  Honestly, 

W.  H.   CRAMER, 
407  Sumpter  Building,  Dallas,  Texas. 


Protecting  Jersey  City's  Water 

Nearly  twenty  years  ago  Jersey  City  was  a  party 
to  a  suit  in  connection  with  its  water  supply  that  was 
a-  most  important  one  to  water  works  men  in  that 
it  did  much  towards  establishing  in  favor  the  use  of 
hypochlorite  for  sterilizing  public  work  supplies.  At 
that  time  the  city  asked  the  courts  to  require  the  East 
Jersey  Water  Co.  to  provide  an  intercepting  sewer 
to  remove  from  the  Boonton  reservoir  sewage  that 
was  entering  it  from  small  communities  on  the  tribu- 
tary streams.  It  was  claimed  in  defense  that,  the 
amount  of  sewage  entering  being  very  snail,  the  u^e 
of  chlorine  as  a  disinfectant  would  render  the  water 
perfectly  safe,  and  the  courts  accepted  the  opinions  of 
the  engineers  in  favor  of  this  stand.  Since  that  time 
chlorination  has  been  used  on  the  supply  as  it  comes 
from  the  Boonton  reservoir. 

However,  the  population  on  the  westershed  of  the 
reservoir  has  been  increasing  and  the  Jersey  City 
water  department  has  been  keeping  careful  watch  of 
the  several  tributary  streams  and  sometime  ago  was 
convinced  that  the  point  of  pollution  had  been  reached 
where  chlorination  alone  was  not  a  sufficient  pro- 
tection. Accordingly  it  made  plans  for  constructing 
an  intercepting  sewer  in  the  Rockaway  river  vrl'ey 
the  sewage  so  collectedt  to  be  treated  and  the  efi^luent 
discharged  into  the  Rockaway  river  below  the  Boon- 


ton  dam.  As  the  Rockaway  river  discharges  into  the 
Passaic  river,  from  which  the  East  Jersey  Water 
Co.  obtains  the  supply  for  Paterson,  Montclair  and 
several  other  municipalities,  that  company  endeav- 
ored to  secure  an  injunction  from  the  courts  re- 
straining Jersey  City  from  building  such  inter- 
cepting sewer  and  treatment  plant.  Experts  tes- 
tified for  both  sides  and  early  in  December  Vice- 
Chancelor  Griflin  refused  to  grant  such  injunction, 
leaving  the  East  Jersey  Water  Co.  the  privilege,  how- 
ever, of  again  applying  for  an  injunction  if,  after 
the  disposal  works  had  been  built,  it  appears  that  the 
effluent  contaminates  the  river  from  which  it  draws 
its  supply. 

This  decision  is  similar  to  the  one  handed  down  a 
few  months  ago  by  the  Federal  Court  by  which  the 
Passaic  Valley  Sewerage  Commission  was  permitted 
to  discharge  clarified  sewage  into  New  York  harbor, 
the  privilege  being  granted  New  York,  however,  of 
again  appealing  for  an  injunction  after  the  discharge 
of  such  sewage  haid  been  in  operation,  if  it  then  ap- 
peared that  a  nuisance  was  being  created.  This 
would  seem  to  indicate,  what  is  probably  the  case, 
that  the  judges  were  not  satisfied  by  the  evidence  of 
the  witnesses  that  a  nuisance  either  would  or  would 
not  be  created.  As  a  matter  of  fact,  there  is  little 
question  in  the  minds  of  sanitary  engineers  that  a 
plant  can  be  designed  and  operated  that  would  pro- 
duce an  effluent  that  would  not  create  a  nuisance 
under  any  specified  condition,  or  that  on  the  other 
hand  the  same  plant  could  be  so  operated  (and  would 
be  unless  care  and  intelligence  be  empolyed)  as  to 
create  a  most  decided  nuisance.  Such  being  the  case 
it  would  seem  reasonable  for  the  courts,  in  ever)' 
case  of  this  kind,  to  refrain  from  enjoining  the  con- 
struction of  such  plants,  but  to  hold  themselves  open 
to  complaints  at  any  time  that  a  certain  plant  is  creat- 
ing a  nuisance,  and  to  decide  thereupon,  not  that  the 
plant  should  be  discontinued  altogether  but  that  it 
should  be  operated  so  as  to  avoid  the  objectionable 
results. 


Types  of  Federal  Aid  Roads 

A  summary  has  been  given  out  by  the  Bureau  of 
Public  Roads  showing  the  distribution  of  federal  aid 
among  the  various  classes  of  roads  constructed  by  the 
different  states  with  the  aid  of  federal  funds.  Up  to 
date  these  funds  have  totaled  more  than  $211,000,000 
and  have  been  applied  towards  the  construction  of 
2,135  miles  of  roads,  the  total  cost  of  which  has  been 
more  than  $49,000,000  and  has  averaged  $17,630  a 
mile. 

Nearly  36%  of  the  federal  aid  funds  was  for 
concrete  roads,  about  23  per  cent  for  gravel  roads, 
12  per  cent  for  grading  and  drainage,  9  per  cent  for 
bituminous  macadam,  43/2  per  -cent  for  bituminous 
concrete,  3'4  pei'  cent,  for  brick  and  about  5  per  cent 
for  sand-clay. 

The  mileage  and  total  cost  of  each  of  these  several 
classes  were  as  follows:  4,654.6  miles  of  concrete 
cost  about  $160,000,000.  10,043.5  miles  of  gravel 
road  cost  $104,614,067.  6,864  miles  of  grading  and 
drainage  cost  $55,704,254.  1,323.2  miles  of  bitumin- 
ous macadam  cost  $41,412,557.  772,5  miles  of  bitum- 
inous concrete  cost  $23,445,375.  444.6  miles  of  brick 
road  cost  something  over  $14,000,000.  2,695.5  miles 
of  sand-lay  road  cost  $22,226,363. 
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Recent  Legal  Decisions 


PLANT     FOR     SPREADING     GARBAGE     AS     FERTILIZER 
HELD      NOT      A      GARBAGE      REDUCTION      PLANT 

In  a  proceeding  in  equity  by  the  board  of  health 
of  Baltimore  County  to  restrain  the  city  of  Baltimore 
and  one  under  contract  with  it  from  spreading  gar- 
bage in  the  county  on  the  ground  that  it  constituted  a 
nuisance  affecting  the  public  health,  the  Maryland 
Court  of  Appeals  hokls,  Mayor,  etc.,  of  Baltimore  v. 
Coghlan,  115  Atl.  43,  that  wharves  used  as  a  dumping 
place  for  city  garbage  destined  to  be  spread  over  sur- 
rounding land  as  fertilizer  did  not  constitute  a  "gar- 
bage reduction  plant"  within  the  meaning  of  Acts 
1908,  c.  205,  prohibiting  the  erection  of  any  garbage 
reduction  plant  within  nine  miles  from  the  Lazarette 
Lighthouse  on  the  Patapsco  river. 

The  court  says  that  the  proper  rule,  as  approved  in 
its  prior  decisions,  is  "to  leave  injured  persons  their 
remedies  for  damages  when  that  affords  ample  relief, 
and  not  tie  up  municipalities  by  injunctions  when  that 
can  reasonably  be  avoided.  In  this  case  we  have 
plaintiffs  who  represent  the  health  of  the  public ;  and 
one  of  their  statutory  duties  is  to  prevent  nuisances, 
when  that  can  be  done.  In  order  to  justify  the  con- 
tinuance of  an  injunction  against  the  cit_\-  in  this  case, 
there  must  be  clear  and  positive  evidence  calling  for 
such  interposition  of  a  court  of  equity,  and  the  dan- 
ger to  the  health  of  the  people  of  the  county  must  not 
be  merely  speculative,  but  established  with  reasonable 
certainty ;  but,  as  the  case  stands  now,  we  feel  that 
the  defendants  should  be  required  to  answer."  For 
this  reason  decree  overruling  demurrer  to  the  bill  was 
affirmed  and  the  cause  remanded  with  directions  to 
allow  the  defendants  to  file  an  answer. 


COST   OP    PAVING    LATERAL    STREET    HELD    NOT   TO    BE 
ASSESSED    ENTIRELY    TO    CORNER    LOT 

The  Idaho  Supreme  Court  holds,  Amsbary  v.  City 
of  Twin  Falls,  200  Pac.  723,  that,  under  C.  S.  § 
4000,  4005,  the  cost  of  paving  a  lateral  street  should 
not  be  assessed  entirely  to  the  corner  lot,  but  should 
be  assessed  to  all  the  lots  to  the  centre  of  the  block, 
in  proportion  to  the  benefits  derived.  This  construc- 
tion is  borne  out  by  the  fact  that  both  sections  pro- 
vide that  the  assessment  must  be  in  proportion  to 
benefits  derived,  it  being  clear  that  the  inside  lots  do 
derive  some  benefit.  The  same  court,  in  construing 
a  statute  containing  similar  language,  held  that  the 
benefits  are  the  most  important  consideration. 
Blackwell  v.  Village  of  Coeur  D'Alene,  13  Idaho, 
357,  90  Pac.  353. 


SOUTH   DAKOTA   CITIES   MAY   MAKE   VALID   CONTRACTS 
FIXING    HATES    WITH    UTILITY    COMPANIES 

The  federal  district  court  for  the  Western  Dis- 
trict of  South  Dakota  holds.  Water,  Light  &  Power 
Co.  v.  City  of  Hot  Springs,  274  Fed.  827,  that  the 
South  Dakota  statutes  authorizing  municipal  corpo- 
rations to  provide  for  lighting  streets  and  public 
grounds,  and  to  regalate  the  openings  for  gas  and 
water  pipes  and  the  erection  of  electric  light  poles, 
and  providing  that  gas  and  electric  companies,  with 


consent  of  the  city  council,  may  lay  down  pipes  and 
string  wires,  subject  to  regulation  by  ordinance,  con- 
fer no  power  on  a  city  to  regulate  or  change  rates 
for  electricity,  and  a  city,  in  granting  an  electric 
company  a  franchise,  may,  by  contract  with  the  com- 
pany, fix  maximum  rates  for  a  stated  term.  Such  a 
contract  will  be  valid  and  binding  during  the  tenn, 
regardless  of  the  fact  that  the  rates  so  fixed  are 
or  may  become  confiscatory.  An  ordinance  granting 
a  franchise  including  such  a  contract  fixing  rates 
for  the  term  of  the  francise  is  not  in  violation  of 
article  6,  §  12  of  the  South  Dakota  Constitution, 
providing  that  "no  law  making  any  irrevocable 
grant  of  privileges,  franchises,  or  immunit}'  shall  be 
passed." 


RECOVERY  HY   CONTRACTOR  OF  COST   OV   SUBSTITUTED 
SURETY  BONDS 

The  Maryland  Court  of  Appeals  holds.  Barber 
Asphalt  Co.  v.  Poe,  115  Atl.  24,  that  a  street  paving 
contractor  which,  on  its  surety's  going  into  the  hands 
of  a  receiver,  though  not  declared  insolvent,  had, 
at  the  city's  request,  executed  new  surety  bonds  in 
another  company,  could  not  recover  from  the  re- 
ceivers the  total  unearned  premiums  on  the  old 
bonds  from  the  date  of  the  receivership,  in  the 
absence  of  evidence  of  any  default  thereon  or  of 
the  suretys'  inability  to  pay  in  case  of  such  default. 
The  contractor  could,  however,  recover  the  amount 
paid  for  the  new  bonds,  these  having  been  substi- 
tuted with  the  consent  of  the  court  and  receivers 
with  the  understanding  that  by  their  execution  the 
company  and  its  receivers  were  released  from 
further   liability. 


SUBSTITUTION     OF    OIL    FOR    PITCH     IN    SURFACING    A 

PAVEMENT  HELD  A   MERE  IRREGULARITY  NOT 

VOIDING   AN  ASSESSMENT 

A  city  council,  by  pi-oper  proceedings  under  the 
Iowa  statutes,  obtained  jurisdiction  to  improve  a 
street  by  surfacing  it  with  pitch.  In  lieu  thereof, 
and  for  the  same  general  purpose,  they  substituted 
oil  for  pitch  as  to  the  greater  part  of  the  improve- 
ment. In  an  action  to  enjoin  the  collection  of  spe- 
cial assessments  levied  to  pay  for  the  work,  the 
Iowa  Supreme  Court  holds,  Manning  v.  City  of 
Ames,  184  N.  W.  347,  that  this  was  such  an  error 
or  irregularity  in  the  proceedings  for  which  juris- 
diction had  attached  that  proper  adjustment  because 
thereof  by  reduction  or  cancellation  of  an  assess- 
ment would  have  been  proper  for  the  consideration 
of  the  city  council,  but  it  did  not  constitute  such 
a  change  of  the  subject  matter,  of  which  the  coun- 
cil had  jurisdiction,  as  to  render  the  proceedings 
wholly  void.  It  therefore  followed  that  the  plaintiffs' 
remedy  was  by  the  statutory  method,  and  not  by 
injunction,  and,  having  failed  to  appear  before  the 
city  council  and  object  to  the  assessment  under  the 
express  provisions  of  section  824  of  the  Iowa  Code, 
the  right  to  object  was  barred. 
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NEWS    OF    THE    SOCIETIES 


CALEXDAR 

Dec.  20— PHILADKLPHIA  SECTION, 
AMERICAN  SOCIETY  OF  MECHANI- 
CAL ENGINEERS.  Chamber  of  Com- 
merce. Secretary,  Prof.  W.  H.  Kava- 
naugh    Un.   of  Penn. 

Doc.  22-:!3— KANSAS  ENGINEERING 
SOCIETY.  Annual  meeting-.  Hutchin- 
son. Kan.  Secretary.  J.  M.  Averill.  To- 
peka. 

Dec.  28 — BOSTON  SOCIETY  OF 
CIVIL  ENGINEERS.  Special  meeting. 
Tremont  Temple.  Boston.  Secretary, 
Richard  K.   Hale. 

Dec.  2T-30— AMERICAN  ECONOMIC 
ASSOCIATION.      Pittsburgh,    Pa. 

Dec.  28-29  —  AMERICAN  ASSOCIA- 
FOR  LABOR  LEGISLATION.  Fifteenth 
Annual  Meeting  Pittsburg.  Frederick 
MacKenzie,  Director  of  Publicity,  131 
E  23rd  St..  New  York. 

Dec,  27-.11  —  AMERICAN  ASSOCIA- 
TION FOR  THE  ADVANCEMENT  OF 
SCIENCE.  SMITHSONIAN  INSTITUTE. 
Washington.   D.   C.      Toronto,  Canada. 

.I.-m.  4-14  —  CLEVELAND,  OHIO, 
BUILDING  EXPOSITION.  Municipal 
auditorium,   Cleveland,  Ohio. 

.Ian.  5-e  —  AMERICAN  ENGINEER- 
ING COUNCIL.  FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES.  An- 
nual meeting.  Washington.  D.  C. 

J.an.  e— DETROIT  ENGINEERING 
SOCIETY'.      Secretarv.   O.   H.    Dawson. 

J.nn.  9  —  MEMPHIS  ENGINEERS- 
CLUB.  Memphis.  Tenn.  Secretary,  A. 
S.   Fry,   Memphis. 

.Ian.  10— ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel,  Buffalo. 
Secretary.  N.  L.  Nussbaumer,  80  W. 
Genesee    St.,    Buffalo. 

.Inn.  12  —  ENGINEERS'  CLUB  OF 
DER  MOINES.      Des  Moines.  la. 

Jan.  12-14 — HIGHWAY  ENGINEERS' 
ASSOCIATION.  Baltimore  Hotel.  Kan- 
sas City.  Mo.  Secretary,  C.  W.  Brown. 
State  Hgwy.  Dept..  Jefferson  City,   Mo. 

Jan.  l.T  —  ENGINEERS'  CLUB  OF 
SEATTLE.  Seattle,  Wash.  Secretary, 
Lyman  T.  Banks,  916  L.  C.  Smith  Bldg., 
Seattle. 

Jan.  14 — LOUISIANA  ENGINEERING 
SOCIETY.     New   Orleans    La. 

Jan.  17-10  —  IOWA  ENGINEERING 
SOCIETY.  34th  annua!  meeting.  Sioux 
City.  Secretary — Lloyd  A.  Canfleld,  Des 
Moines,  la. 

Jan.  17-19— ASSOCIATED  GENERAL 
CONTRACTORS.  3rd  annual  meeting. 
Hotel    AVinton,    Cleveland     Ohio. 

.Ian.  17-10— ASSOCIATED  BUILDING 
CONTRACTORS  OF  ILLINOIS.  Chi- 
cago,   111. 

Jan.  17-20— ASSOCIATION  OF  CA- 
NADIAN BUILDING  AND  CONSTRUC- 
TION INDUSTRIES.  4th  annual  confer- 
ence. Royal  Connaught  Hotel,  Hamil- 
ton. 

•Ian.  17-20  —  AMERICAN  ROAD 
BTTILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago. 111. 

Jan.  18-19 — AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  meeting. 
New   York   City. 

Jan.  18 — ASSOCI.\TED  ENGINEER- 
ING SOCIETIES  OF  ST.  LOUIS.  An- 
nual meeting.  Secretarv.  Miss  C.  B. 
Adams,    3817    Olive    St..    St.    Louis. 

Jan.  18 — SIOUX  CITY  A.  A.  E.  Joint 
meeting  with  tlie  Iowa  Engineering 
Society    convention.      Sioux   City.    la. 

Jan.  20 — BRIDGE  BITILDERS'  AND 
STRUCTURAL  SOCIETY.  New  York 
City. 

Jan.  24-26- ILLINOIS  SOCIETY  OF 
ENGINEERING.  37th  annual  meeting. 
Decatur,  111. 

Jan.  27  —  NEW  YORK  SECTION, 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  So- 
cieties' Bldg..  New  York  City.  Secre- 
tarv— G.  I.  Rhodes,  115  Broadway,  New 
York  City. 

J.an.  27-28  —  WESTERN  PAVING 
BRICK  MANUFACTURERS'  ASSOCIA- 
TION.     Kansas   City.    Mo. 

Jan.  27-28— .VRKANSAS  CHAPTER, 
A.    A.    E.     Little    oRck,    ArK. 

Jan.  30 — SOCIETY  OF  AMKUTCAN 
MILITARY  ENGINEERS,  Washington. 
D.    C. 


Fell.  l:{-16— AJIERICAN  CONCRETE 
INSTITUTE.  Annual  Convention  Cleve- 
land. Secretary  Harvey  Whipple.  814 
New   Telegrapli    Bldg.,    Detroit,    Mich. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING,  8th  annual 
conference.  University  of  Michigan, 
Ann    Arbor,    Mich. 

Feb.  l.'J-17— ASIERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties' building.  New  York  City. 

Feb.  21-2.-5  —  MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CIVIL  EN- 
GINEERS. First  annual  conventioii 
Curtis   Hotel,  Minneapolis. 

Feb.  22 — AMERICAN  BUILDING  EX- 
POSITION. Municipal  Auditorium. 
Cleveland.   Ohio. 

Apr.  27-30 — BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28.  Cleveland. 
O.:  Apr.  29,  Massillon.  O. ;  Apr.  30. 
Yoimgstown.  O. 

May  ir.-lO  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia.  Pa. 

IOWA       KXGIXEKKIXO       SOCIETY 

The  24th  annual  meeting  of  the  Iowa 
Engineering  Society  will  he  held  at 
Sioux  City,  la.,  on  January  l7-20th  in- 
clusive. The  memhership  of  tihe  societ\' 
has  been  greatly  increased  during  the 
past  year,  and  the  activities  of  the  or- 
ganization, under  the  leadership  of 
President  J.  H.  Dunlap,  arc  so  interest- 
ing to  the  engineers  of  'he  state,  that 
a  much  lar.ger  number  than  usual  will 
be   expected   at  the  annual   .gathering. 

BOSTON     .SOCIETY     OF     CIVIL     ENGI- 
NEEHS 

A  meeting  of  the  Boston  Society  of 
Civil  Engineers  was  held  at  Qiipman 
Hall,  Tremont,  on  December  21st,  at 
which  Arthur  W.  Dean,  chief  engineer, 
Di\ision  of  Highways  of  the  Public 
Works,  Department  of  Massachusetts, 
spoke  on  "Highway  Construction  in 
Massachusetts."  Following  this  address 
was  a  discussion  of  the  subject  opened 
by  John  R.  Rablin  of  the  Metropolitan 
Park   Diviion, 

DETROIT       KNGIIVEERING       SOCIETY 

The  Detroit  Engineering  Society,  at 
its  meeting  on  January  6th,  will  be 
addressed  by  Albert  W.  Dilling,  chief 
engineer  of  the  Sanitary  District  of 
Chicago,  on  his  work  witli  the  Metro- 
politan District. 

ASSOCIATED     EXGIXFJEISIXG     SOCIE- 
TIES   OF    ST.    LOIIS 

The  Associated  Engineering  Societies 
of  St.  Louis,  at  its  annual  meeting  on 
January  i8th,  will  be  addressed  by  Dean 
Mortimer  E.  Cooky,  president  of  the 
Federated  American  Engineering  Socie- 
ties. 

AMERIC.VN     ASSOCI.VTIOX     FOR     THE 
ADVANCEMEXT    OK    SCIEXCE 

L.  W.  Wallace,  executive  secretary  of 
the  Federated  .American  Engineering 
Societies  will  address  the  engineering 
secteion  of  the  American  Association 
for  the  .Advancement  of   Science  at   its 


annual  meeting  on  December  27-31  in 
Toronto.  Other  speakers  at  this 
meeting  will  be  J.  B.  Tyrell,  vice- 
president  of  the  section  and  a  member 
of  the  American  Institute  of  Minln.c; 
and  Metallurgical  Engineers,  and  W.  S. 
Murray,  chief  engineer  of  the  Super 
Power  Survey, 

BISOOKL.YX    EX<;IXEERS'    ci.i'n 

At  the  regular  meetin.sf  held  in 
the  house,  December  Sth,  at  8.30  P.  M. 
Paper  No.  178,  entitled:  "The  New 
Floating  Dry  Docks  at  the  Plants  of 
the  Sun  Shipbuilding  Company  and  the 
Federal  Shipbuilding  Company,  Built  in 
Record  Time,"  were  presented  by 
Mr.  David  W.  Barnes,  Manager  for 
William  T.  Donnelly,  Consulting  En- 
gineer, N.  Y.  City. 

The  paper  was  illustrated  by  lan- 
tern slides. 

THE    AMERICAX     ROAD    lUII.DlNG 
ASSOCI.ATIOX 

The  new  directors,  elected  November 
i5lh,  have  chosen  an  executive  com- 
mittee composed  of  H.  L.  Bowlby, 
Washington,  D.  C,  president;  E,  L, 
Powers,  New  York,  secretary,  and 
James  H,  MacDonald,  New  Haven, 
Conn.,  treasurer,  of  the  association ;  H. 
E.  Breed,  New  York,  and  R.  A.  Meeker, 
Trenton,  N,  J,  This  committee  is  as- 
sisting Secretary  Powers  in  organizing 
the  Congress  and  Show. 

ASSOCIATED    I»EXXSVLVAXIA    HlCill- 
AVAY    COXTRACTORS 

In  connection  with  the  second  annual 
meeting  of  the  Associated  Pennsylvania 
Highway  Contractors,  which  was  he'd 
on  December  i6lh  in  the  Penn-Harris 
Hotel,  Harrisburgh,  Pa.,  a  conference 
of  the  Highway  Construction  Industry 
of  Pennsylvania  was  also  held.  The 
'program  included  a  session  in  the 
morning  on  "'Side  of  Road  Construc- 
tion" and  one  in  the  afternoon,  the 
subjects  of  which  were  "Equipment 
Manufacturers'  Side  of  Road  Construc- 
tion," "Mechanical  Handling  of  Road 
Materials"  and  "Pennsylvania  State 
Highway's  Side  of  Riad  Construction." 
Following  these  sessions  a  subscription 
dinner   was   held   at   7  o'clock. 

LEAGUE    OF   THE    NORTHWEST 

A  meeting  of  the  League  of  the 
Northwest  was  held  at  Riverside,  Cab, 
on  December  Sth  and  gth,  the  purpose 
of  which  was  to  gather  the  opinions  of 
the  states  of  the  Soutwest  in  regard  to 
the  mode  of  procedure  for  the  develop- 
ment of  the  entire  Colorado  river  and 
to  present  this  information  to  the  Sec- 
retary of  the  Interior.  A  program  of 
over  25  addresses  was  presented,  each 
state  hi  the  basin  being  represented  by 
one  or  more  speakers,  on  ih?  proposed 
development  for  irrigation,  power  and 
flood  protection  of  the  Colorado  river, 
but  controversies  belwecii  inc  adherents 
of  public  and  private  waterpovver  oper- 
ation prevented  any  definite  results. 
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QUADRUPLEX     ROAD     BUILDERS 
PlIMP 

Bulletin  No.  107,  of  the  Barnes  Man- 
ufacturing Co.,  describes  the  large 
Quadruplex  Road  Builders  pumping 
outfit  which  is  claimed  to  be  the  most 
powerful  portable  pumping  unit  ever 
developed  for  water  supply  on  road 
construction.  The  initial  one  of  these 
units  installed  on  road  job  supplied  all 
the  water  necessary,  for  the  21 E  paving 
mixer  and  for  curing  the  concrete, 
through  21,000  feet  of  2-inch  pipe  and 
against  a  head  of  310  feet.  Under  these 
conditions  the  pump  operated  at  490 
pounds,  often  24  hours  per  day,  as  dur- 
ing the  extremely  hot  days  of  last  sum- 
mer it  was  necessary  to  cure  the  con- 
crete at  night  as  well  as  during  the  day. 

The  pump  has  been  especially  de- 
signed for  the  continuous  heavy  dut>' 
service  required  of  a  pumping  unit  on 
road  construction.  The  300  and  500- 
pound  guaranteed  working  pressures  of 
the  two  most  popular  sizes  insure  the 
displacement  capacities  of  40  and  60 
G.P.M.  respectively,  being  delivered  to 
the  paving  mixers  regardless  of  the  con- 
ditions of  elevation  and  distance.  The 
pump  is  of  the  outside  packed  type  with 
four  plungers  set  at  go  degrees  with 
respect   to   each   other   so  that    two   are 


always  on  the  suction  and  two  on  the 
pressure  stroke,  giving  a  steady  flow 
with   minimum  pulsation. 

The  four  cylinder  pump  is  driven  by 
a  four  cylinder  engine ;  the  La  Roi  in 
the  40-gallon-300  pound  size  and  the 
Hercules  in  the  6o-gallon-500  pound 
size.  Each  engine  is  motmted  in  three 
point  suspension  and  the  truck  frame  is 
similarly  mounted.  This  mounting,  in 
connection  with  the  riveted  gusset  plate 
construction  of  the  truck  frame  in- 
sures permanent  alignment  of  the  pump 
and  engine. 

In  concrete  road  construction,  during 
the  summer  months,  extremely  hot 
weather  often  requires  curing  of  the 
concrete  at  night,  as  well  as  during  the 
day,  necessitating  24-hours  service  of 
the  pumping  outfit.  If  the  conditions 
of  elevation  and  distance  are  severe,  re- 
sulting in  a  high  pressure  on  the  pump, 
a  dual  unit  consisting  of  two  separate 
pumping  planis  mounted  on  one  truck, 
is  recommended.  The  pipe  connections 
permit  of  operating  one  pump  while  the 
other  is   idle   for  adjustments. 

The  importance  of  thoroughly  water- 
ing the  concrete  in  curing  is  now  fully 
recognized  and  the  contracts  now  spe- 
cify that  the  concrete  be  wholly  cov- 
ered   by    impounding    the    water    or    by 


applying  it  from  sprinkling  nozzles 
placed  at  frequent  intervals.  Either 
system  requires  a  large  volume  ot  water 
so  that  a  larger  pumping  outfit  is  now 
required  than  formerly.  In  addition  to 
the  40  and  6o-gaIlon  displacement  units 
the  Quadruplex  is  ailso  made  in  a  100- 
galIon-300  pounds  pressure  size  which 
will  furnish  an  abundant  water  supply 
to  the  largest  paving  mixer  and  at  the 
same  time  for  abnormal  sprinkling  con- 
ditions. 

The  pump  and  engine,  of  the  Quad- 
ruplex are  enclosed  in  a  galvanized 
sheet  steel  housing  with  removable  sides 
thereby  providing  means  for  locking  up 
the  outfit  at  ni.ght. 


NEW  LINK-BELT  SEWAGE   SCREENS 

The  Link-Belt  Company  has  designed 
a  fine  sewage  screen,  that  coinbines 
great  strength  and  rigidity  with  effici- 
ency and  reliability  of  operation.  It  is 
a  cylinder  covered. by  perforated  plates 
or  the  Link-Belt  Straight  Wire  Screen, 
which  consists  of  bronze  wires  stretched 
tightly  across  a  bronze  frame.  The 
sewage  enters  on  the  outside  of  the 
cylinder  and  is  discharged  at  one  end 
from  the  inside ;  90  to  95  percent  of  the 
total  screening  area  is  submersible ;  in 
other   words  effective.     Seal    rings   sep- 
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INDUSTRIAL  NOTES 


"LINK  BELT"   SEWAGE   SCREEN  OF  THE 
PLEASANTVILLE,    N.    T.,    PLANT 


arate  the  clarified  from  the  raw  sewage. 

The  screen  is  cleaned  by  revolving 
brushes,  that  always  travel  in  line  with 
the  openings  and  never  across  them. 
This  feature  together  with  the  small 
openings — made  possible  by  the  Link- 
Belt  Straight  Wire  Screen — insure  the 
removal  of  all  but  the  finest  solids  in 
suspension.  No  parts  of  the  driving 
machinery  are  hidden,  all  parts  of  the 
screen  can  be  inspected  and  cleaned 
without  interrupting  the  operation. 

Two  of  these  machines  are  now  in 
operation  at  the  sewage  treatment  plant, 
Pleasantville,  N.  J.,  and  are  giving  an 
excellent  account   of   themselves. 


PERSONALS 


Thompson,  R.  A.,  has  been  appointed 
chief  engineer  in  charge  of  construc- 
tion of  dams  and  the  irrigation  system 
of  the  Wichita  County  'Water  Improve- 
ment District,  Wichita  Falls,  Tex. 

Goodwin,  R.  T.,  Jr.,  of  Athens,  Ga., 
state  highway  engineer,  was  killed  on 
November  8th  in  an  automobile  accident. 

May,  Charles  A.,  has  been  appointed 
state  engineer  of  New  Mexico. 

Cappelen,  F.  W.,  city  engineer  of 
Minneapolis,  Minn.,  died  recently. 

Kendrick,  Julian,  city  engineer  of 
Birmingham,   Ala.,   has    resigned. 


Ross,  C.  H.,  of  Sioux  Falls,  has  been 
appointed  member  of  the  South  Da- 
kota state  cement  commission. 

Talbot,  W.  F.,  has  resigned  as  en- 
gineer of  the  Holliston,  Mass.,  Water 
Company's  pumping  station,  after  21 
years  of  service.  He  has  been  suc- 
ceeded by  Mr.  Elms. 

Vergison,  Fred,  is  acting  superm- 
tendent  of  the  water  board  of  Johnson 
City,  N.  Y.,  in  place  of  Louis  P.  Allen, 
who  resigned. 

Further  election  returns  show  the  fol- 
lowing mayors  elected:  Bridgeport, 
Conn.,  Frederick  Atwater;  Cambridge, 
Mass.,  Edward  W.  Quinn,  re-elected; 
Manchester,  N.  H.,  George  E.  Trudell ; 
Burlington,  N.  J.,  Thomas  S.  Mooney; 
Paterson,  N.  J.,  Frank  U.  Van  Noort, 
re-elected;  Amsterdam,  N.  Y.,  Theron 
Akin ;  Binghamton,  N.  Y.,  Thomas  A. 
Wilson,  re-elected;  Gloversville,  N.  Y., 
Frank  A.  Patten ;  Hornell,  N.  Y.,  Fred. 
A.  Roberts,  re-elected;  Ithica,  N.  Y.. 
Louis  P.  Smith ;  Johnstown,  N.  Y., 
Percy  Ripton;  Middletown,  N.  Y.,  Rob- 
ert Lawrence;  New  Rochelle,  N.  Y., 
Harry  Scott,  re-elected ;  Oswego,  N.  Y., 
Prouse  Neal;  Poughkeepsie,  N.  Y., 
George  D.  Campbell ;  Rome,  N.  Y., 
Dr.  William  B.  Reid;  Syracuse,  N.  Y., 
John  H.  Walrath ;  Troy,  N.  Y.,  James 
W.  Fleming,  re-elected ;  Utica,  N.  Y., 
Dr.  Fred  J.  Douglas ;  Marion,  Ohio, 
George  Neely;  and  Pittsburgh,  Pa.,  Ex- 
Mayor  Magee. 


The  firm  of  Hudson  and  Myron,  with 
offices  at  808-810  Wabash  bldg.,  Pitts- 
burgh, Pa.,  has  been  formed  for  the 
practice  of  engineering,  by  Leo  Hudson, 
who  for  fifteen  years  has  been  in  pri- 
vate practice,  principally  on  waterworks 
sewerage,  power  plants,  valuations  and 
rates,  and  John  P.  Myron,  who  has 
been  connected  with  the  Pittsburgh 
Filter  and  Engineering  Co.  for  se\e"n- 
teen  years  as  secretary  -ana  engineer. 

The  Chippewa  Pump  Co.,  of  Chippe- 
wa Falls,  Wis.,  is  represented  in  New- 
York  City  by  H.  W.  Goodloe,  26  Cort- 
land St.  Mr.  Goodloe  is  the  New  York 
representative  for  the  Grain  Pump  & 
Lumber  Co.  of  Philadelphia,  who  are 
agents    for    the    Chippewa    pump. 

The  Combustion  Engineering  Corpor- 
ation, New  York  Qty,  has  opened  two 
branch  offices,  one  in  Charlotte,  N.  C. 
in  charge  of  T.  E.  Nott,  and  the  other 
at  Seattle,  Wash,  in  charge  of  Fryer- 
Barker  Co. 


The  Welborn  Corporation,  Kansas 
City,  Mo.,  has  been  incorporated  for 
$4,000,000,  and  has  acquired  the  patents, 
good  will,  plant  and  equipment  of  the 
Coleman  Tractor  Co. 


Isaac  Mcnline,  engineer  of  design 
and  construction  for  the  Garment  Cen- 
ter Capitol  Bldg.,  New  York  City,  has 
announced  the  opening  of  an  office  at 
112  West  42nd  Street,  N.  Y.  C,  for  the 
practice    of   engineering. 

The  George  B.  Hills  Co.,  engineers, 
Jacksonville,  Fla.,  has  just  been  estab- 
lished, specializing  in  drainage,  docks 
and    terminals    and   structural    design. 

R.  F.  Helland,  for  two  years  city 
engineer  of  Waxahacchie,  Tex.,  has 
formed  a  partnership  with  his  father, 
Hans  Helland,  city  engineer  of  San 
Antonio,  Tex.,  the  firm  being  Helland 
&  Holland,  with   office  in  San  Antonio. 

THE     AMERICAIV    BUILDING     EX- 
POSITION 

The  American  Buildin.s  Exposition, 
originally  scheduled  to  open  January 
4th  in  the  new  Cleveland  mimicipal 
auditorium,  has  been  postponed  until 
February  22nd;  the  later  date  is  far 
more  seasonable.  Commercial,  factory 
and  home  construction  and  equipment 
will  be  featured.  Approximately  $100,- 
000  worth  of  space  will  be  offered.  The 
show  will  be  put  on  at  actual  cost  to  the 
exhibitor.  Indications  point  to  the  sale 
of  every  available  foot  of  exhibit  space. 
The  staging  of  the  show  will  be  most 
elaborate.  Cleveland  lumber  interests 
will  combine  in  an  exhibit  expected  to 
cost  in  excess  of  $25,000.  Two  brick 
exhibits  will  each  cost  in  excess  of 
$15,000.  More  than  a  score  of  others 
will  exceed  $S,ooo  each. 
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ASPHALT 
BINDER  B 

For  Penetration  Work 


Atlantic  Ave.,  Swampscott, 
Mass.,  after  application  of  Stand- 
ard Macadam  Asphalt  Binder 
B,  IV2  gals,  to  the  sq.  yard 
by  three  SOCONY  Asphalt 
Sprayers,  full  width — 27  feet, 
at  one  time. 


Standard  Asphalt  Products 


Standard  Asphalt  Binder  A  for 
surface  treatment. 

Standard  Asphalt  Binder  B  for 
penetration  work. 

Standard  Asphalt  Binder  G  for 
the  mixing  method. 


Standard  Refined  Mexican  As- 
phalt for  sheet  and  asphalt  paving. 

Standard  Asphalt  Joint  Fillers 
for  brick  or  block  pavements. 

Standard  Paving  Flux,  Standard 
Bridge  Asphalt  and  Preserving  Oils. 


Specifications  and  all  other  particulars  furnished  on  request 

STANDARD  OIL  CO.  OF  NEW  YORK 


26  Broadway 


PUBLIC      WORKS 


VOL.     51,     No.     27 


jIMiillWiliiK^iiiBili^lHii 


».SPHALT 
ROAD  OIL 


A  Service  Tested  Wire    Rope 


t. 


The  use  of  HERCULES    (Red-Strand)   Wire  Rope 
on     hea\'y     duU'    equipment     is  not     an     experiment, 
for    its    many    years    of    actual  service    have 
demonstrated   that   it   is  a   safe  and   econom- 
ical   rope    for   such   conditions.  Its   one    red- 
strand     is     our     guaran- 
tee   of   constant   quality. 

Established    1857 

A.  LESCHEN  & 
SONS  ROPE  CO. 

St.  Louis,  Mo. 

New   York,   Chicago, 
Denver,    San    Francisco 


0.  S.  DEPENDABLE 

Locomotive  Cranes, 

dt 

Clam  Shell  and 

^ 

Orange  Peel  Buckets 

are  equipped  with  va- 

rious devices  for  han- 

jOr        , 

dling  materials 
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Orton  &  Steinbrenner  Go. 

WSm*^'      ^^"'^ 

Main    Offices 

■ 

CHICAGO     111. 

HUNTIIVGTOX,    Ind. 
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KoppeL 


N(W  Tibrk  •  Pittsburth 
Chicago  •  Detroit  * 
Ftiilaaelphia  ■  San  Francisco 


I^ppdlndastrial 
Car  CnEquipment(^ 

Koppel  ,Pd- 


The  Wyckoff  Pipe  &  Creosoting  Co.,  Inc. 

GENERAL     CREOSOTERS — ESTABLISHED     1881 

Creosoted  Wood  Block,  Conduit.  Cross-Arms,  An- 
chor Blocks.  Poles.  Cross-Ties.  Piling.  Wharf  Tim- 
bers. Bridge  Timbers,  Lumber,  etc..  Water  Pipe, 
Steam    Pipe    Casings.    Liquor    Log. 

Main  Office :    17  East  42nd  St.,  New  York  Qty,  N.Y. 
Factory:    Portsmouth.   Virginia 


Street 

and  TraflBc 

Signs 

— are  the  first  things  a  stranger  looks 
for  when  he  arrive.s  in  town.  First  im- 
pressions are  lasting^welcome  visitors 
to  your  city  with 

ingrich" 

Made  of  porcelain  fused  into  a  sheet 
steel  base,  "Ing-Rich"  Signs  are  exceed- 
ingly durable  as  well  as  attractive.  They 
are  guaranteed  for  ten  years,  and  for 
a  much  longer  period  than  that  they 
will  retain  their  brilliancy.  Made  in 
any  combination  of  colors. 


Ingram  Richardson 

Manufacturing  Co. 

Beaver  Falls,  Pa. 


A 


V 


SCREENING 
PLANT 


This  type  of  screener  has  proven  its  efficiency  in  point 

of   economy,   power  and   saving  in   labor.      Requires   a 

few  minutes  only  for  one  man  to  put  in  or  take  out 

of  operation. 

Continuous  bucket  loading  elevaitor.     This  plant  can  be 

used   for  unloading  stone,  gravel,  sand  or  coal,   simply 

by  removing  screen. 

Indispensable   for  road  contractors,   who  value   time  in 

loading. 

\Vc  also  manufacture  brushes,   screens,  bins,   elevators, 
graders,  road  rollers,  unloading  plants,  etc. 
Catalog  showing  full  line  on  request. 

ACME    ROAD    MACHINERY    CO. 

FRANKFORT,  N.  Y. 


SAVES 
POWER  and 


LABOR 
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Asphalt  paving 

PLANTS  AL.L.  KINDS 

PORTABLE  DRYERS 

PORTABLE  KETTLES 
FIRE  WAGONS,  ETC. 

THE  HETHERINGTON  PLANTS 

HETHERINGTON  &  BERNER 

INDIANAPOL.I8,  INDIANA,  U.S.A. 


A  Frozen  Hydrant — 

Needless  Fire 

Damage 

Frozen  hydrants  and  water  services 
are  quickly  thawed  by  Ross  Thawing 
Device.  This  remarkable  device  con- 
sists of  a  jacket  tank  surrounding  a 
series  of  steam  coils.  It  operates  on 
the  flash  boiler  principle.  It  produces 
steam  at  the  nozzle  twenty  seconds  af- 
ter the  flame  is  lighted.  By  forcing 
water  from  the  tank  into  the  red  hot 
coils,  by  means  of  a  hand  pump,  either 
"wet"  or  "superheated"  steam  can  be 
secured.  "Superheated'  steam  will  thaw 
quicker  than  any  other  known  agent. 
Heat  is  furnished  by  standard  Presto- 
Lite  Acetylene  Tank  which  is  carried 
as  part  of  the  outfit. 


Ready  for  opera- 
tion, the  Ross  Thaw- 
ing Device  is  25  in- 
ches tall,  weighs  but 
135  pounds.  Base 
measures  28  x  12  in- 
ches. Reduce  the 
number  of  fire  dan- 
gers winter  holds  by 
installing  Ross  Thaw- 
ing Devices.  Simple, 
portable  and  efficient. 
For  Fire  and  Water 
Departments. 


/jnERKAN  IaFkANCE  fiRE  ENGINE  [iOilPAlVY.lNC. 

New  York  ELMIRA.  N.  Y. 

Pittsburgh  Can ud Ian    Factory 

Dallas  ChicaRO  TOROXTO,  Washington     Denver 

Boston  Los  Angeles  OXT.  Minneapolis     Portland 


For   Rolling   Asphalt    Use  an   Erie   Tandem   Paving   Roller 

Having  its  front  and  rear 
wheels  exactly  the  same 
width,  its  weight  placed 
principally  on  the  large  roll 
and  its  steering 
wheel  divided 
with  sections, 
this  roller  will 
prove  a  money- 
maker for  any 
contractor  who 
constructs  as- 
phalt or  brick 
r>avements  or 
1  o  w  crowned 
macadam  roads. 
Write  for  cata- 
log. 


Every  Erie  Roikr 
is  guaranteed  for 
a  period  of  five 
years  against 
faulty  material  o*" 
imperfect  w  0  r  k- 
manship  of  any 
kind. 


ERIE  MACHINE  SHOP 

ERIE  PENNSYLVANIA  3 


Asphalt   and  Tar  Sprayer 

The  Standard  of  Efficiency  and  Economy 

Get  Our  Complete  Catalogue 

Kinney  Manufacturing  Co. 


Boston,  Mass. 


NEW    YORK 
KANSAS    CITY 


CHICAGO 
HOUSTON 


SAN  FRANCISCO 
PHILADELPHIA 


fh»joh  is 
<lo]v<*-oivfit)v^ 


>^-y-  jf^^F  ^5^CS?^  ^  *-*"^  hundred  cases  out  of  one  hundred 
/  K^\  ^B  K^  I  you'll  finish  on  time  if  we  have  anything 
I        ^)     ■    /  f       to  do  with  supplying  the  materials.  II  Our 

plants,  the  largest  and  best  equipped  in 
Pennsylvania   and  Ohio^have  a   100 '-ar 
^  daily  capac  ity  of  Sewer  Pipe ,  Culvert  P  ipe. 

Wall  Coping*Hollow  Tile,  Drain  Tile,  Fire  Brick  and  Fire  Clay. 
^  And  all  our  attention  is  centered  on  supplying  quality  products 
at  fair  prices — on  time.   ^  Write  or  wire  for  prices. 


DELAWARE   u 

CLAY  PRODUCTS  CO. 

B07   Wttlinghoasc   Bldg.,   Pittsburgh,  Pa. 
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We   make   IMMEDIATE  DELIVERIES.      Wire   us 

The  Emerson   Steam  Vacuum   Pump  is 

self-contained.      requiring 


no  foundation,  outside 
belting,  shafting,  or  en- 
gine ;  self-priming  and 
so  simple  that  skilled 
attention    is    unnecessary. 

CATALOGUE   ON   REQUEST 
EMERSON   PUMP   AND   VALVE    CO. 

ALEXANDRIA,  VA. 


Ability  to  handle  solid 
matter  and  entrained  air 
without  stopping  permits 
their  use  on  work  where 
other  pumps  are  hopeless- 
ly inadequate.  They  will 
operate   in  any  position. 


Pat.    A'o.    065»163 


D  &  D 

Safety  and 
Noiseless  Cover 


Wm.  E.  Dee  Company 

30  N.  LA  SALLE  STREET,  CHICAGO,  ILL. 

WE    MANUFACTURE 

Manhole,  Catch  Basin  and  Sewerage  Castings  of  all 
kinds.  We  make  anything  in  Gray  Iron.  Write  for 
our  prices. 


(( 


»> 


IF  YOU  BUY 

ROBINSON 
Se\ver  Pipe 

You  Buy  "THE  BEST" 

We  Give  "ZIP"  Service 

Let  Us  Prove  It 


Robinson  Clay  Product  Co- 


10   Plants 

110   Cars   Per    Day 


Akron,  Ohio 


GRAVITY  and  PRESSURE 

FILTERS 

Send  for  Bulletin  No.  15 

Hypochlorite    Apparatus    and    Water    Softening 
Plants 

THE   NEW  YORK  CONTINENTAL 
JEWEL    FILTRATION    COMPANY 

General    Offlces    and    Works:    NUTLEY,    Ti.   J. 
Ill   W.   Monroe  $t.,  New   Blrks   Bldg;., 

CHICAGO  MONTREAL 

Member    Associated    Manufacturers    of    Water 
Purifying    Equipment 


NATIONAL  CAST  IRON   PIPE  CO.,  BIRMINGHAM,  ALA. 

WATER  PIPE— GAS  PIPE 


PROMPT   SHIPMENTS 
SALES  OFFICES: 

(Write  Nearest  Office  for  Prices) 

NATIONAL  CAST  IRON  PIPE  CO.,  Peoples  Gas  Building.  Chicago 
NATIONAL    CAST     IRON     PIPE    CO.,     Commerce    Trust     Bldg., 
Kansas  City,  Mo. 


NATIONAL    Pipe    is    made    Right — on    new    equipment — by    use 
of  special  cores. 

NATIONAL   Pipe  has  smoothest  inside  finish — easiest   to  work. 
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Valve  Inserting  Machine 

With  this  machine  you  can  insert 
new  valves  in  existing  lines  under 
pressure,  avoiding  annoyance  to 
consumers  and  also  avoiding  great 
fire  risks. 


Write  for  complete  description  of  this  and 
other  water  works  specialties 

The  A.  P.  SMITH 
MFG.  CO. 

East  Orange,  N.  J, 


SLUICE  GATES 

Shear,   Flap  and   Butterfly    Valves 
FLEXIBLE  JOINTS 

COLDWELL- WILCOX  CO. 


Box  574 


NEWBURGH,  N.  Y. 


[■^^f   of  alldescripuons  for  "Water,  Gas.  Sewerage,  I>rains, 

[*«/■      Culverts.   Etc     Also   Flanged  Pipe.  Flexible  Joint 

Pipe.  .Special  Castings.  I-arKt  Cylinder  ^d  Heavy 

Cftstings.     Quality  and   Starvice  Guaranteed.     Let 

us  quote  on  your  next  requirements. 

^nl^  States  Gist  Jro/tP/iipee^r^A 


UNION 


WATER 
METER 
COMPANY 

INC.   i868 
Worcester,   Mass. 
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PITTSBURGH 
METER  COMPANY 


^  Water  Meters 

for  all  Domestic 

and  Industrial 

Services 


East  Pittsburgh.Pa. 

New  York 
Chicago  -  Kansas  City 
Los  Angeles-Seattle 
Columbia,  S.C 


Manufacturers  of 
CAST     IRON     PIPE 


BELL  AND  SPIGOT 


FOR— WATER— GAS— CULVERTS— SEWERS 

Also  Flexible  Joint  Pipe — Cylinders — Tubes.  Milled  and 

Plain    Ends — Higli    Pressure    Fire    Service    Pipe — 

Special  Castings — Flanged  Castings  a  Specialty 

Quality  and  Service  Guaranteed  ^^^ 


FLANGED    PH-Pt 


\VARREN    FOUNDRY    «    MACHINE    COMPANY 

Offices,   II  Broadway,  N.  Y. ;  201  Devonshire  St.,  Boston,  Mass. 
Worlcs,  PiiilHpsburg,  N.  J. 


O.  M.  E.  Vacuum  Street  Cleaner 

Removes   all   refuse   at  from  3   to   5  miles   an  hour. 

ELIMINATES    SPRINKLING    and    FLUSHING 

creates   no   dust,   but  sucks   up   tliat   on   streets. 
Write   for   record   of   tests,   showing   cost   per   1,000 
sq.   yds.    cleaned. 

OHIO  MUNICIPAL  EQUIPMENT  CO. 

COLUMBUS,   OHIO 


Meter    Boxes,    Meter    Testing    Machines 
and  Accessories 

STANDARD    EVERYWHERE 
Send    for   detailed    Information 

FORD   METER   BOX   COMPANY 
WABASH,    IND. 


£ic\/{xid  GWoiine 


:\i{F\\,x  Hccko  Bleaching  Gas  Co.  /^[d 

PIONEER  MANUFACTORERS/UOUIDCMlfiRlNE       \i^JD 


(^ 


I  MACAP*  MU5  MY 


*»o««ie6»l4inS«rertNrwYork    C7f(c«Jo  otfrt  l15o  US*II«  S» 


Norwood  Engineering  Company 

FLORENCE,    MASS. 

Mechanical  Filtration  for 

Municipal  and  Industrial  Purposes 

Swimming  Pool   Filters 


HOTEL   CONTINENTAL 

BROADWAY  AT  FORTY-FIRST  STREET 
NEW   YORK    CITY 

In  the  Heart  of  the  City 
A  Modern,   Up-to-Date   High  Class  Hotel 

Five  minutes  from  the  Pennsylvania  and  Grand 
Central  Terminals,  within  easy  access  of  the  re- 
tail shopping  district  and  surrounded  by  forty 
theatres. 

300  OUTSIDE  ROOMS 

Each  with  private  bath 

RATES— Single,  $2.50  per  Day  Upward;  Double, 
—$5.00  Upward. 

Comfort  of  our  guests  our  first  consideration 
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MODERN 
SEWAGE    TREATMENT 

Sanitation 

R-W 

Process 

The  Age  of  Specialization 

We  Are  Specialists  in 

Mechanical  Treatment  of 
Sewage  and  Trade  Wastes 

THE  SANITATION  CORPORATION 

Apparatus,  Equipment  and  Complete  Plants   for 
Sewage    Disposal 


165  Broadway, 


New  York  City 


APPROVAL 

MERSEY  DETECTOR  METES 


The  Hersey  Detector  Meter  has 
been  accepted  for  thirteen  years  in  3.' 
4: 6:8: 10  and  /2' sizes  without  any 
restrictions  or  conditions  of  any 
kind  by  every  Insurance  Company. 
Stock  and  Mutual,  doing  business 
in'  the  United  States,  and  by  the 
Water  Departments  and  Water 
Companies  in  more  than  600  Cities 
and  Towns  for  use  on  over  4.000 
Fire  Services  protecting  over 
^2.000.000000  worth  of  Insured  Property 


HERSEY  MANUFACTURING  COMPANY 

BOSTON    NEW  YORK     CHICAGO     COLUMBUS.O 
PHILADELPHIA     ATLANTA     SAN  FRANCISCO 


THE  BADGER  COMPOUND  METER 

combines  the  splendid  Badger  Disc  and  Badger  Tur- 
bine meters.  It  registers  accurately  the  smallest  leak 
streams,  as  well  as  the  large  flow.  The  flow  is  regu- 
lated by  a  balanced  COMPOUNDING  VALVE  of  dis- 
tinctive design.  Onl.v  one  meter  is  in  operation  at 
any  time,  and  the  registration  is  accurate  at  all  flows. 
Bnclger  Meters  Are  Mnde  for  Every  Service 
Write  for   Catalog 

THE  BADGER  METER  MFG.  CO. 

841  30th  Street  Milwaukee,  Wis. 


CHICAGO,   ILL. 

Ill   W.   Washington    St. 

KANSAS     CITY,    MO. 

414  interstate  Hldg. 


BROOKLYN,    N.    Y. 

33    Court    St. 

DENVER,    COLO. 

1621-39    Fifteenth    St. 


The  costs  for  road  and  street  making  and  mainten- 
ance have  been  reduced  to  a  minimum  in  the  hundreds 
of  cities  using  this  famous  "MIX  A  MINUTE"  mixer. 
It  is  used  almost  exclusively  in  New  York,  Ohio  and 
many  other  states.  More  speed,  less  Inbor,  Increased 
profits — that's  the  Jaeger  story.  For  every  piece  of 
city  concrete  work  there's  a  Jaeger  especially  adapted 
to   the   job.      Write   for   full    facts   today. 

The    Jaeger    Machine    Company 


400   Dublin    Avenue 


Columbus,   Ohio 


CONNERY'S  TAR  AND  ASPHALT  HEATING   KETTLES 

NON-LEAKAHLE — (Double   Electric   Welded)  — 
"HELD    HY    THE    WELD" 

These  heaters  and  kettles 
are  strong,  durable  and 
practical,  and  can  be  ob- 
tained in  all  sizes  and 
styles. 

Immediate  Shipment 

Write  at  once  for  complete 
catalog  and  prices. 

CONNERY  k  CO.,  Inc. 

3900  Second  Street 
Philadelphia,  Pa. 
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Soil  and  Water  Pollution 


Area  over  which  pollution  may  spread  and  carry  germs  of  intestinal 
diseases,  as  indicated  by  experiments  of  Rockefeller  institute,  U.  S. 
Public    Health    Service    and    others.     Type  of  soil   and   depth   of   water 

table    important    factors. 


By  W.  A.  Hardenbergh'' 

The   question    of    the    area    over    which    dangerous  The  chance  of   such   disease   spread   depends   to   a 

pollution    may   spread    from   some   focal    point,    as   a  large    extent    upon    the    life    of    pathogenic    bacteria 

pit  or  open  privy,  or  broken  sewer,  has  long  been  the  under   the   conditions   they    will    encounter   in   septic 

subject    of    discussion    and    interest.      Likewise    it    is  tanks,  underneath  the  ground  surface,  in  privy  pits, 

an   important  matter    from   the   viewpoint   of   health,  etc.      Many  experiments  have   been   conducted  along 

and    its    importance    is    growing   with    the    increasing  this  line.     Typhoid  and  d\sentery  bacilli  are  usually 

density    of    population.      The    determination    of    the  considered  to  have  a  life  in  septic  tanks  of  not  more 

danger  area  is  most  important  in  the  matter  of  rural  than  five  days ;  in  soil  they  will  live  for  much  longer 

water  supplies,  and  in  the  selection  of  types  of  privies  periods,  even  two  or  three  months  if  the  conditions 

and  of   sewage   treatment    plants   in   all   areas   where  are   favorable;  in  masses  of  feces,  as  in  privies,  the 

the   water  supply   is   from   wells,   springs,   or  similar  life  will  rarely  exceed  two  or  three  weeks. 

sources.  However,  present-day  sanitary  technique  considers 

Two  factors  must  be  considered — surface  pollution  as   a  dangerous   indication   the  presence   of   B.    Coli, 

and  sub-surface  pollution.    At  first  glance  the  former  and   we   must    therefore   hold   as    dangerous    the   ap- 

may  seem  to  lack  the  importance  of   the   latter;  but  pearance  of  B.   Coli,  irrespective  of   whether  or  not 

it    is    safe   to   say    that   a    large    part    of    the  disease  the  above  conditions   as   to  the    life   of   t}phoid    and 

caused  by  bad   wells   and   springs    is   due   to   surface  dysentery  bacilli  have  been  met. 

pollution,  under  which  head  falls  the  carriage  of  pol-  During  the  past  few  years  the  movement  toward 


lution  by  water  over  the  ground  surface,  and  by 
wind,  animals,  or  other  forms  of  mechanical  trans- 
portation. Sanitary  surroundings  and  common  sense 
care  are  the  preventives  for  this  sort  of  pollution. 


Sub-surface  pollution    has   the   stronger   appeal    to      travel  of  such  pollution. 


sanitation  has  intensified  the  interest  in  the  possibili- 
ties of  pollution  from  privies,  septic  tanks  and  leaky 
sewers,  and  research  has  been  carried  on  by  several 
bodies  with  the  purpose  of  determining  the  limit  of 


the  imagination.  Largely  because  of  the  uncertainty 
and  lack  of  knowledge  regarding  it,  it  has  often  been 
convenient  to  attribute  to  sub-surface  contamination 
many  cases  of  disease  which  might  as  easily  have 
come  from  other  sources. 

But    it    must   not   be    concluded    that    underground 


The  Public  Health  Service,  through  an  experi- 
mental board  headed  by  Dr.  Charles  Wardell  Stiles, 
has  been  making  a  most  complete  and  far-reaching 
investigation  into  this  subject.  Tliere  is  no  doubt 
that  the  results  that  will  be  secured  from  the  work  of 
this   board   will   be    of    the    greatest    importance,    but 


travel  of  pathogenic  bacteria  is  the  exception  to  the  as  yet  no  definite  conclusions  are  ready  for  publica- 
rule,  and  that  such  sources  of  disease  are  unim-  tion,  and  it  is  the  'desire  of  the  Board  just  now  to 
portant.  Experiments  have  shown  that  dangerous  make  no  statement.  However,  it  can  be  said  that 
pollution  often  travels  for  considerable  distances  with  it  has  been  found  that  under  certain  conditions,  pol- 
underground  waters.  '  The  possibility  of  disease  lution  may  travel  for  considerable  distances  with 
spread  is  always  present  where  there  are  chances  ground  water;  but  the  distance  of  travel  through  soil 
for  ground  water  pollution.  not  impregnated  with  water  is  generally  limited. 

Perhaps   one   of   the   most  thorough    investigations 
so  far  made  is  that  recently  concluded  by  Dr.  Isreal 


•Sanitary   engineer  for  County   Board   of  Health,   Jefferson 
County,    Alabama. 
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J.  Kligler  of  the  Rockefeller  Institute.  The  report 
on  the  work,  which  has  just  been  published  by  the 
Institute,  has  been  summarized  by  the  Alabama  State 
Board  of  Health  as  follows: 

The  problem  was  approached  from  both  the  experimental 
and  the  practical  standpoint.  In  the  laboratory  repeated  tests 
were  made  to  determine  (i)  the  viability  of  the  typhoid 
and  dysentery  bacilli  in  soil  and  in  excrement  under  different 
conditions;  (2)  their  ability  to  penetrate  through  columns 
of  soil  of  diflferent  porosity;  (3)  their  viability  in  septic 
fluids  and  effluents;  (4)  the  nature  of  antagonistic  factors 
in  soil  and  septic  material  which  influence  the  viability 
of  these  microbes.  In  the  field  work  various  types  of 
privies  of  different  ages  were  examined,  particularly  with 
regard  to  (1)  the  extent  of  pollution  of  soil  surrounding 
these  privies;  (2)  their  relation  to  well  pollution;  (3)  the 
passage  of  material  through  the  soil  from  privies  to  ad- 
joining wells. 

The  main  conclusion  arrived  at  on  the  basis  of  both 
the  experimental  and  field  observation  was  that  in  mod- 
erately compact  clay  and  sand-clay,  or  sandy  soil,  free  from 
cracks,  the  possibility  of  sub-soil  pollution  of  the  ground 
water  Is  negligible,  provided  the  ground  water  level  is  more 
than   ten    feet    below    the    polluted    area. 

The  exeprience  of  the  writer  agrees  almost  exactly 
with  this  conclusion,  except  that  he  would  add  the 
qualifying  statement  that  the  ten  feet  of  soil  below 
the  polluted  area  is  a  safeguard  only  if  there  is  no 
excess  of  water  to  carry  the  bacteria  rapidly  through 
the  soil.  In  other  words,  he  does  not  consider  a 
pit  privy  entirely  safe  with  only  10  feet  between  its 
bottom  and  ground  water  unless  it  is  so  constructed 
as  to  prevent  the  entrance  of  large  quantities  of 
water,  which  may  pass  rapidly  through  the  lighter 
soils,  in  many  cases  carrying  pollution  to  the  water 
below. 

The  summary  above  mentioned  goes  on  to  state 
that  the  following  facts  were  established : 

1.  The  typhoid  and  dysentery  bacilli  succumb  rapidly  on 
exposure    to   an    unnatural   environment. 

(a)  Both  typhoid  and  dysentery  baciUi  die  out  in  one 
to   five   days    in    septic   tanks. 

(b)  In  solid  feces  the  typhoid  bacilli  may  sur\-ive  for  a 
period  of  10  to  15  days,  while  the  dysentery  bacilli  rarely 
survive  longer  than  five  days.  The  paratyphoid  bacilli  are 
the  most  resistant  members  of  the  group ;  the  Shiga  dysen- 
tery bacillus  is   the   least   resistant. 

(c)  The  survival  period  of  these  organisms  in  soil  is 
greater  than  in  either  feces  or  septic  fluids,  and  varies 
particularly  with  the  moisture  and  the  reaction  of  the  soil. 
Temperature  does  have  some  effect  on  the  viability,  but 
the  two  main  factors  are  moisture  and  reaction.  In  moist 
natural  soil,  the  typhoid  and  dysentery  bacilli  may  be  re- 
covered up  to  70  days.  In  the  same  soil,  dry,  the  bacilli 
are  not  recovered  after  two  weeks.  In  moist  acid  soil,  90 
per  cent  of  the  inoculated  bacilli  die  within  the  first  10 
days,   but   the  others   may   survive  as   long  as  30  days. 

(d)  The  antagonistic  action  of  soil  bacteria  on  typhoid 
and  dysentery  bacilli  is  due  largely  to  the  alkaline  reaction 
resulting  from  their  metabolism.  Specific  inhibitive  sub- 
stances are,  however,  elaborated  by  some  soil  bacteria,  not- 
ably  B.   Fluorescens    and    B.   Proteus. 

2.  The  spread  of  pollution  from  a  focal  point  is  limited 
in  scope. 

(a)  Typhoid  and  dysentery  bacilli  under  experimental 
conditions  were  not  observed  to  spread  laterally  to  any 
appreciable  extent,  although  they  were  carried  vertically 
through  a  column  of  two  feet  of  porous  soil.  In  denser 
soil   they   failed   to  penetrate   through   one    foot   of  'soil. 

(b)  In  the  field  where  subsoil  was  free  from  pollution 
either  near  pit  privies  or  near  tile  pipes  from  septic  tanks, 
contamination  extended  downward  to  a  depth  of  3  to  5 
feet,  and  laterally  only  about  two   feet. 

(c)  Heavy  rains  or  constant  dripping  of  water  may  carry 
surface   pollution   to   a   depth    of   ten    feet. 

3.  Pollution  of  wells  is  usually  surface  in  origin. 


(a)  There  was  no  correlation  between  the  type  or  proxi- 
mity of  the  privy  to  the  degree  of  contamination  of  the 
adjacent  wells.  The  purity  of  the  well  water  varied  rather 
with  the  condition  of  the  well.  Driven  shallow  wells  with 
pumps  were,  as  a  rule,  free  from  contamination,  while  dug 
wells  with  pumps  or  buckets  wtre  more  or  less  grossly 
polluted. 

(b)  Experiments  with  fluorescin  failed  to  show  subsoil 
pollution  of  wells  from  privies,  but  proved  in  some  in- 
stances  at   least   the  possibility   of   surface   contamination. 

The  summary  also  refers  to  a  report  made  by  P. 
A.  A.  F.  Eyken  and  G.  Grijns  concerning  similar 
investigations  in  the  tropics.  In  general  the  results 
are  very  similar.  It  was  found  that  pollution  of 
the  subsoil  around  pits  was  very  slight.  In  only  one 
case  was  it  possible  to  trace  pollution  as  much  as 
5  meters  from  the  pit.  In  dry  soil,  B.  Coli  were 
not  found  at  a  depth  greater  than  20  inches ;  in  wet 
weather  the  penetration  was  about  three  times  as 
great.  In  the  case  of  high  ground  water,  these  au- 
thorities seem  to  think  that  much  pollution  is  from 
the  soil  directh-  into  the  ground  water  and  thence 
to  the  nearby  well,  with  the  privy  having  no  place  in 
the  process.  This  would  appear  to  fall  under  the 
head  of  surface  pollution,  and  illustrates  how  me- 
chanical (or  animal  transportation  of  pollution  may 
be  a  factor  in  the  spread  of  disease. 

C.  L.L  Pfau,  of  the  Public  Health  Service,  made 
some  tests  in  1919  around  various  sanitary  privy 
installations  in  Kentucky.  He  found  that  pollution 
from  the  effluent  pipes  of  septic  closets  extended 
two  or  three  feet  on  each  side  of  and  about  ten  feet 
below  the  point  of  discharge.  Therefore,  in  case 
ground  water  is  within  ten  feet  of  the  point  oT  pol- 
lution, contamination  may  occur.  No  figures  are 
given  for  distance  of  travel  of  pollutuion  with  ground 
water. 

The  report  of  the  Coinmission  on  Additional  Water 
Supply  for  New  York  City,  made  by  Burr,  Hering 
and  Freeman,  records  some  experiments  by  Whipple 
on  this  same  subject,  the  tests  being  made  at  Elmont, 
L.  I.  While  it  is  stated  that  the  passage  of  pol- 
luted water,  at  low  velocities,  through  25  feet  of 
the  finer  sands,  such  as  are  found  in  Long  Island, 
will  render  the  water  safe  to  use  and  that,  in  most 
cases,  a  lesser  distance  would  be  considered  safe, 
it  is  shown  that  under  severe  conditions  sewage  bac- 
teria and  B.  Coli  may  pass  through  soil  for  a  con- 
siderable distance. 

In  these  tests  a  circle  of  wells  was  sunk  around 
each  of  two  latrines  at  a  distance  of  ten  feet,  with 
a  test  well  for  each  latrine  50  feet  away.  The  lat- 
rines were  six  feet  deep.  The  water  table  was 
13V2  feet  below  ground  surface.  The  wells  were  so 
placed  as  to  take  ground  water  at  2  feet,  7  feet  and 
17  feet  respectively  below  the  top  of  the  water  table. 

Samples  collected  from  these  wells  at  intervals 
showed  all  the  water  heavily  polluted.  The  nitrogens 
were  high,  esepcially  those  in  the  form  of  free  am- 
monia and  nitrates,  indicating  active  decomposition. 
The  bacterial  counts  also  were  high,  some  of  the 
samples  containing  numbers  comparable  to  those 
found  in  sewage.  Tlie  effect  of  rainfall  on  the  num- 
ber of  bacteria  was  great.  B.  Coli  was  not  present  as 
often  as  might  have  been  expected.  Out  of  no  sam- 
ples of  water  tested,  only  1.8%  showed  positive  B. 
Coli  in  o.io  c.c. ;  9.1%  with  i  c.c. ;  and  22.y^c  with 
10  c.c.     Five  other  wells  driven  at  distances  of   130 
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to  220  feet  showed  indications  of  active  decomposi- 
tion of  organic  matter,  and  two  of  them  gave  some 
positive  tests  for  B.  Coli  in  lo  c.c.  samples. 

However,  when  the  fact  is  considered  that  the  bot- 
tom of  the  pit  was  but  yyi  feet  above  ground  water, 
and  the  -wells  but  ten  feet  from  the  pit,  the  agree- 
ment with  the  observations  of  Kligler  is  considerable. 

Dr.  C.  T.  Nesbit  (formerly  health  officer  of  Wil- 
mingion,  N.  C.)  made  experiments  in  New  Hanover 
County,  N.  C,  in  191 7,  and  found  pollution  of  the 
ground  water  around  effluents  from  L.  R.  S.  tanks, 
in  some  cases  up  to  20  feet  from  the  effluent  pipe, 
beyond  which  distance  he  made  no  tests.  The  results 
in  this  case  were  generally  such  as  to  indicate  that 
the  sand-clay  soil  in  that  neighborhood  does  not  fully 
protect  the  ground  water  from  fecal  pollution,  nor 
prevent  the  travel,  with  the  underground  water,  of 
such    pollution    for    uncertain    distances. 

This  was  borne  out  by  the  bacteriological  examina- 
tion of  about  700  shallow  driven  wells  located  in  the 
city  and  county.  The  only  wells  of  this  kind  found 
free  from  pollution  were  those  located  200  to  500 
yards  away  from  any  concentrated  source  of  pol- 
lution, as  stables  or  privies.  The  bacterial  counts 
in  those  wells  not  so  located  were  extremely  high, 
and  the  presumptive  tests  for  colon  bacilli  almost 
unfailingly  positive. 

The  above  reports  are,  perhaps,  conflicting  in 
places,  but  it  seems  clear  that  the  t\pe  of  soil  and 
the  depth  of  the  water  table  are  highly  important 
factors.  It  seems  also  that,  until  further  data  have 
been  obtained,  the  borderline  cases  of  high  water 
table  and  unfavorable  soil  conditions  should  be  con- 
sidered dangerous,  and  that  types  of  sewage  disposal 
liable  to  polluute  the  ground  water  should  be  avoided 
as  much  as  possible.  In  the  matter  of  water  sup- 
plies, shallow  wells  drawing  from  ground  waters  ex- 
posed to  such  pollution  should  also  be  avoided,  or,  at 
least,  kept  under  close  scrutiny. 


A  Paving  Record  in  Indianapolis 

The  1921  paving  record  of  Indianaiiolis.  Ind.,  is 
almost  5o9f  greater  than  its  previous  best  record,  that 
of  191 5.  Paving  has  been  completed  or  contracts 
have  been  awarded  for  a  total  of  nearly  600,000 
square  yards.  During  1918  the  amount  of  paving 
was  reduced  to  56,000  square  yards  because  of  the 
war  and   that    done   in    1919    was   far  below   normal 


because  of  high  prices ;  but  in  spite  of  this  the  total 
for  the  four  years  just  ended  will  reach  approximately 
1,185,470  square  yards,  which  is  little  below  any 
previous  four-year  period.  The  Board  of  Works  has 
completed  the  procedure  for  several  additional  con- 
tracts, totaling  123,130  square  yards,  and  bids  for 
these  will  be  received  shortly  after  the  first  of  the 
year. 

The  largest  part  of  the  paving  during  the  past  four 
years  has  been  asphalt  or  bituminous  concrete.  The 
work  completed  or  under  contract  for  early  comple- 
tion in  1921  comprised  77,537  square  yards  of  new 
asphalt,  22,652  square  yards  of  asphalt  resurfacing, 
170,062  square  yards  of  bituminous  concrete,  10,842 
square  yards  of  new  brick,  5,118  square  yards  of 
brick  resurfacing,  79,755  square  yards  of  concrete, 
3,729  square  yards  of  granite  block  resurfacing, 
10,480  square  yards  of  wood  block  resurfacing,  17,378 
square  yards  of  grading  and  graveling,  and  4.77  miles 
of  grading  alone. 


Horicon-Beaver  Dam  Road 

Five  and  one-half  miles  of  18-foot  con- 
crete surface  laid  in  54  working  days. 
Aggregate  for  four  miles  stored  at  mixer 
before  concreting  was  commenced. 
Total   force, — fifty-three    men. 


An  important  factor  of  the  rapid  construction  of 
the  Honcon-Beaver  Dam  road  on  Route  118,  Dodge 
county,  Wisconsin,  was  the  installation  of  sufficient 
well  selected  plant,  a  thorough  co-ordination  be- 
tween the  equipment  and  the  operation,  and  the 
efficiency  of  the  organization.  Care  was  taken  to 
provide  the  principal  requisites  in  advance  so  that 
no  waiting  was  necessary  and  the  work,  except  for 
interruptions,  mostly  due  to  unfavorable  weather, 
was  carried  on  rapidly  and  vigorously  with  little  in- 
terference, delay  or  lost  motion. 

About  two  months  before  the  mixer  was  installed 
the  contractor,  the  Wisconsin  Construction  Com- 
pany, secured  a  piece  of  railroad  track  and  right  of 
way  about  1,000  feet  long  with  a  strip  oi  land  50 
feet  wide  alongside,  which  he  used  principally  for 
unloading  and   storing  at   Rolling   Prairie,   the   point 
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of  rai'lroad  delivery.  Sand  and  stone  were  received 
at  the  rate  of  lo  or  I2  carloads  daily,  and  unloaded 
by  a  Northwest  Engineering  Company's  locomotive 
crane  with  a  40-foot  boom  and  clamshell  bucket, 
which  stored  the  sand  and  stone  in  parallel  piles 
respectively  20  feet  and  50  feet  wide  at  the  base 
and  together  containing  about  10,000  yards  of  ag- 
gregate, sufficient  for  nearly  4  miles  of   roadway. 

The  derrick  also  loaded  when  convenient  directly 
into  a  small  portable  storage  bin  and  at  other  times 
reclaimed  the  aggregate  and  delivered  it  to  the  bin, 
keeping  the  latter  filled  to  supply  by  gravity  meas- 
ured batches  to  the  trucks  in  which  it  was  trans- 
ported  to   the   mixing   machine. 

The  bin  was  approximately  41  feet  square  and 
18  feet  high,  made  of  white  oak  throughout.  It 
was  mounted  on  road  wheels,  40  inches  in  'diameter 
and  with  12-foot  base.  Attached  by  a  rigid  10- 
foot  pole  to  the  crane  mounted  on  multiplanes,  it 
was  moved  forward  as  the  crane  moved,  thus  mak- 
ing unnecessary  the  peaking  of  the  boom  at  any  time. 
The  bin  was  supported  at  three  points,  on  the  two 
rear  wheels  and  on  the  fifth  wheel  of  the  front  axle. 
In  this  way  strains  due  to  uneven  bearing  were  re- 
duced to  a  minimum.  About  15  yards  of  sand  and 
25  vards  of  stone  were  at  all  times  maintained  in 
the  bin.  Two  measuring  hoppers,  mounted  below 
the  bin  floor,  were  so  'designed  that  they  could  be 
adjusted  to  give  required  proportions  of  concrete. 
Levers  controlled  from  the  platform  operated  the 
upper  and  lower  cut-off  gates. 

Two-compartment  Nash  trucks  'backed  under  the 
bin,  received  27^2  cubic  feet  of  aggregate  in  each 
compartment,  and  drove  to  the  cement  shed  where 
they  were  loaded  with  2^  barrels  of  cement  in 
bags,  emptied  directly  on  top  of  the  aggregate.  The 
truck  hauled  the  materials  to  the  site  of  the  work, 
turned  and  backed  into  the  skip  of  the  21-E  Koeh- 
ring  paver,  discharged  the  first  batch  and  moved 
forward  about  2  feet.  The  skip  was  then  raised,  the 
material  charged  into  the  drum  of  the  mixer,  the 
skip  lowered  and  the  truck  again  backed  into  the 
skip,  discharged  the  second  batch  and  returned  for 
another  load. 

When    mixed,    the    concrete    was    discharged    into 


the  boom  bucket  of  the  spreading  t\'pe  with  a  door 
opening  transversely  instead  of  longitudinally,  that 
consisted  of  a  single  leaf,  hinged  at  the  back  of  the 
bucket  and  released  by  the  man  on  the  operator's 
platform.  The  concrete  was  spread  in  an  even 
layer  as  the  bucket  was  drawn  back.  When  it 
was  desired  to  push  the  concrete  into  a  corner,  this 
was  readily  accomplished  by  reversing  the  motion 
of  the  bucket  and  using  its  door  as  a  plow.  The 
finishing  was  done  by  hand  by  the  use  of  a  strike- 
off  board  followed  by  roller  and  belt. 

The  total  crew  of  53  men  included :  i  crane 
operator,  10  cleaning  up  cars  and  assisting  around 
plant,  7  handling  cement  at  cars  and  warehouse,  i 
bin  operator,  i  loading  foreman,  11  trucks  with 
drivers,  2  dumping  trucks,  i  mixer  operator,  6 
finishers,  2  form  setters,  4  extra  men  sprinkling 
and  covering  cement,  7  or  8  men  on  grade  ahead  of 
mixer. 

The  day  following  the  placing  of  the  concrete 
it  was  protected  by  covering  with  earth. 

The  first  mile  of  highway  was  built,  even  with  an 
average  round  trip  haul  of  between  7  and  8  miles, 
in  9  working  days.  This  does  not  mean  9  calender 
days,  for  due  to  rainy  weather  it  was  possible  to 
work  only  9  days  out  of  20.  This  quantity  was 
placed  with  a  green  crew  and  green  truck  drivers. 
The  work  is  in  charge  of  P.  C.  Kroeck,  sole  owner 
of  the  Wisconsin  Construction  Company,  who  is 
being  assisted  by   A.    G.   Brown   and   Geo.   H.   Kies. 


FILLING      MOVABLE      BINS      AND      LOADING     TRUCK 


Oil  Pollution  of  Navigable  Waters 

Several  cities  lying  adjacent  to  navigable  waters, 
and  especially  harbors  used  by  ocean  going  vessels, 
have  been  troubled  with  the  pollution  of  the  waters 
by  oil  from  oil-burning  vessels.  New  York  and  the 
coasts  within  its  vicinity  have  been  especially  annoyed, 
bathing  beaches  being  spoiled  and  shipping,  docks 
and  other  timber  structures  being  threatened  by  jms- 
sible  conflagration  of  the  oil  floating  on  the  surface. 

Some  months  ago  a  conference  was  called  in  New 
York  of  business  men  and  others  who  were  interested 
in  the  elimination  of  this  oil  nuisance  and  a  committee 
was  appointed  to  investigate  the  problem  and  suggest 
remedies.  Since  the  date  of  that  conference  there 
has  been  a  noticeable  improvement  in  conditions, 
which  has  been  contributed  to  the  publicity  given  to 
the  matter  of  the  calling  of  the  conference,  to  the 
efforts  and  public  sjMrit  of  the  maritime  and  indus- 
trial interests  in  and  around  the  city,  and  to  the  co- 
operaton  of  the  oil  companies  in  collecting  waste  oil. 

The  committe  reported  recently  that  it  was  firmly 
convinced  that  it  is  entirely  unnecessary  for  any  oil 
burning  ship  or  plant  to  dispose  of  waste  oil  into 
or  near  the  waters  of  the  harbor,  there  being  a  num- 
ber of  oil  salvaging  companies  that  are  fully  equipped 
to  collect  and  properly  dispose  of  all  waste  oil  from 
ei'ther  ships  or  plants.  In  addition  to  this,  there  are 
now  -practical  methods  of  collecting  waste  oil  by  the 
use  of  settling  tanks  or  centrifugal  separators  and 
there  is  being  developed  a  system  of  centrifuges  for 
installation  on  oil-burning  ships  that  will  care  for  all 
waste  bunker  oil,  similar  to  systems  which  are  already 
in  use  in  C(jmniercial  oil-burning  plants.  It  is  believed 
that  the  value  of  the  oil  recovered  from  the  waste 
will  pay  for  the  installation  in  a  short  time,  but  unless 
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the  various  oil-using  ships  and  estabhshments  are  in- 
duced by  arguments  of  economy  to  recover  the  waste 
oil,  the\  should  be  required  to  adopt  this  or  some 
other  plan  for  eliminating  the  discharge  of  oil  into 
harbor  waters  or  in  fact  into  public  vv'aters  of  any 
kind. 


Garbage  Disposal  for  Norristown 

A  committee  was  appointed  by  die  borough  council 
of  Xorristown.  Pa.,  on  October  4th  to  study  and  re- 
port upon  the  problem  of  collecting  and  disposing  of 
the  garbage  of  that  borough,  and  early  in  Decembci- 
it  submitted  its  report.  In  this  report  it  states  as  its 
opinion  that  a  reduction  plant  would  cost  about  $150,- 
000  and  that  the  net  cost  to  the  borough,  after  allow- 
ing for  the  sale  of  grease  and  tankage,  would  be 
about  $15,000  a  year.  In  view  of  this  cost  and  also 
of  the  fact  that  garbage  does  not  appear  to  be  so 
rich  in  greaes  as  it  was  before  the  war  and  that  the 
amount  received  for  garbage  grease  is  very  much 
lower  than  formerly,  the  committee  does  not  recom- 
mend this  plan. 

Considering  incineraton,  the  committee  was  advised 
that  an  incinerator  ^uitable  for  the  borough  would 
cost  only  about  $25,000  to  $30,000  but  that,  as  there 
would  be  no  by-products  to  sell,  the  net  cost  would 
considerably  exceed  $15,000  per  annum. 

The  only  other  method  considered  suitable  for  the 
borough  was  hog  feeding,  and  this  the  committee 
recommends.  It  proposes  that  the  privilege  of  col- 
lecting the  garbage  be  given  to  "one  or  more  reliable 
persons  who  would  agree  to  enter  into  a  contract  for 
the  proper  collection  and  disposal  of  garbage  for  tlie 
entire  borough,  under  an  ordinance  that  would  prop- 
erly protect  the  borough  and  citizens  of  the  munici- 
pality." The  committee  had  learned  that  several  per- 
sons were  willing  to  enter  into  such  a  contract  and 
give  a  bond  guaranteeing  faithful  compliance  with 
it.  ilost  stringent  rules  and  regulations  should  be 
made  and  enforced  to  provide  for  a  prompt  and 
sanitary  collection  of  the  garbage. 

In  making  this  recommendation  the  committee  kept 
in  mind  the  apparent  fact  that  the  quality  of  garbage 
and  methods  of  disposing  of  it  are  in  a  more  or  less 
transition  and  ex])erimental  stage  and  that  it  is  prob- 
able that  in  the  near  future  some  other  method  may 
have  to  be  adopted  for  disposing  of  it,  but  in  the 
meantime  hog  feeding  seemed  to  be  the  best  tem- 
porary method  of   di.sposal. 

The  council,  on  receiving  the  report,  directed  the 
board  of  health  to  prepare  specifications  and  advertise 
for  bids  in  line  with  the  committee's  report. 


as  to  govern  the  dimensions  and  qualities  of  the  core, 
as  described  in  previous  articles  published  in  this 
journal. 

On  the  night  of  October  25th  the  core  pool  over- 
flowed on  the  upstream  side  of  the  dam  when  the  lat- 
ter had  been  completed  to  within  12  feet  of  the  top, 
making  a  narrow  shallow  pool  4,600  feet  long,  the 
water  in  which  escaped  with  sufficient  violence  to  cut 
a  deep  gulley  down  the  dam  slope. 

The  upper  edge  of  the  erosion  exposed  about  30 
feet  vertical  height  of  the  core,  which  was  so  firm 
that  it  stood  up  like  a  wall  and  resisted  the  violent 
rush  of  water  so  well  that  very  little  of  it  was  eroded. 
The  portion  which  was  detached  was  so  solid  that  it 
broke  up  in  chunks  many  of  which  measured  over  one 
cubic  yard  and  were  found  unbroken  where  they  were 
washed  and  deposited  by  the  flood.  Out  of  about 
7,000  yards  of  material  washed  out  only  a  little  more 
than  10  percent  was  core  material  and  the  behavior 
of  the  latter  was  so  good  as  to  afford  a  satisfactory 
demonstration  of  the  results  of  the  depositing  and 
consolidation  processes  used  in  the  construction.  The 
eroded  face  of  the  core  was  nearly  vertical  and  the 
result  of  the  se\'ere  test  was  considered  better  than 
could  have  been  expected. 


Pulling  Sheet  Piles  With  a  Luff  Tackle 

In  the  construction  of  the  foundations  for  a  large 
power  plant  at  Bridgeport,  some  of  the  excavations 
had  to  be  carried  down  70  feet  below  water  level 
through  earth,  boulders  and  quicksand  and  there  were 
driven  three  cofferdams,  requiring  about  2,000  Lacka- 
wanna sheet  piles  38  feet  long  penetrating  full  length 
in  quicksand. 

They  were  driven  by  a  No.  4  McKiernan-Terry 
steam  hammer,  handled  "by  a  derrick  boom,  at  the  rate 


Hydraulic  Fill  Dam  Core  Severely  Tested 

The  great  Englewood  Flood  Retarding  Dam  that  is' 
now  in  an  advanced  stage  of  construction  by  the 
Miami  Conservancy  Commission  is  being  built  by  the 
hydraulic  fill  method,  in  which  the  material  for  the 
high  earth  embankment  is  excavated,  transported,  de- 
posited and  compacted  by  hydraulic  methods  which 
are  used  to  place  the  heavier  material  in  the  outer 
faces  of  the  dam,  and  to  build  up  the  interior  with  a 
watertight  core,  deposited  by  sedimentation  of  fine 
particles  of  earth,  silt  and  sand  carried  in  the  water 
which  forms  a  pool  on  the  axis  of  the  dam.  The  rate 
of  overflow  and  supply  to  the  pool  can  be  regulated  so  core    exposed    at    e.\glewood      octoiieh   :;6,  ii>2i. 
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of  about  50  piles  per  8-hour  day.  Attempts  to  pull  the 
piles  with  the  same  hammer  failed  to  start  them  al- 
though the  2j2-inch  connection  bolts  sheared  through 
the  pile  webs. 

Finally  the  superintendent  for  C.  W.  Blakeslee  & 
SUBGRADE  BOARP 
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Sons  contractor,  devised  a  successful  method  of  pull- 
ing them  with  a  hoisting  engine  and  luff  tackle  that 
developed  an  estimated  strain  of  about  150,000  pounds. 
A  pair  of  5-sheave  blocks,  weighing  about  1,600 
pounds  each,  were  rove  with  J^-inch  plow  steel  cable 
and  suspended  from  an  A-frame  48  feet  high  with 
12x24  inch-legs  braced  by  6  x  12-inch  struts,  and 
capped  with  a  12  x  36-inch  heavily  ironed  girder  made 
of  three  12  x  12-inch  timbers  bolted  together  and 
guyed  by  one   front  and  two  rear  6-part  tackles. 

The  main  tackle  was  connected  to  two  25^ -inch 
bolts  through  the  pile  web,  and  its  lead  line  was  op- 
erated by  a  7-foot  tackle  operated  by  a  lox  14-inch 
hoisting  engine.  The  heavy  strain  soon  equalized  the 
bearings  of  the  two  bolts  and  the  piles  were  pulled  at 
a  maximum  rate  of  10  per  day. 
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."IDE  VIEW 
DETAILS    OF    RO-MJ-MAKING    APPLIANCES 


Homemade  tools  and  their  use  for 
finishing  operations 


Special  care  should  be  taken  to  secure  smoothness 
and  uniformity  of  the  road  surface,  regardless  of  the 
quality  of  materials  employed,  because  the  smoothness 
is  most  apparent  and  by  it  the  road  is  judged  by  the 
general  public.  Lack  of  uniformity  on  the  subgrade 
is  responsible  for  many  cracks  in  the  concrete  sur- 
face. Many  longitudinal  cracks  might  have  been 
prevented  by  thorough  preparation  of  the  subgrade 
with  special  scarifing  and  rolling  when  the  concrete 
was  laid  on  an  old  road  surface  not  much  below  the 
new  one. 

Side  forms  should  be  of  steel,  always  weighing  not 
less  than  6  pounds  for  hand  finishing  and  8  pounds 
per  linear  foot  for  machine  finishing.  They  should 
be  braced  at  frequent  intervals,  and  both  alignment 
and  grade  should  be  checked  by  the  inspector  just  in 
advance  of  the  concreting;  no  concrete  should  be  laid 
until  at  least  200  feet  of  forms  are  in  position 
and  as  fast  as  the  forms  are  moved  ahead  they  should 
be  thoroughly  cleaned  and  oiled. 

After  the  side  forms  have  been  placed,  the  surface 
of  the  ground  should  be  checked  with  the  subgrade 
template  which  may  be  made  as  per  sketch,  or  may 
be  finished  with  a  steel  bottom  edge  forming  a  sharp- 
blade,  and  have  hauling  chains  attached  by  which  the 
subgrade  can  be  shaved  to  an  exact  profile  when  the 
board  is  drawn  over  it. 

After  trimming  and  testing,  the  subgrade  should 
be  thoroughly  wet  to  avoid  undue  absorption  of  water 
from  the  concrete.  After  the  concrete  has  been  placed 
ii  should  be  struck  off  by  a  heavy  steel  channel  tem- 
plate weighing  from  16  to  20  pounds  per  linear  foot 
so  that  it  will  not  be  unnecessarily  raised  from  the 
forms  that  guide  and  support  it,  and  so  that  the  work- 
men will  move  it  with  a  crosswise  motion.  The  weight 
will   also  obviate   the    danger   of   its   being   used    for 
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tamping,  which  is  sometimes  done  with  wooden  tem- 
plates. The  absence  of  tamping  will  tend  to  reduce 
to  a  minimum  the  excess  of  water  in  the  surface  of 
the  rn-idway. 

A  few  minutes  after  the  concrete  has  been  struck 
ofT,  the  time  depending  upon  the  rapidity  of  set  and 
the  condition  of  the  atmosphere,  the  concrete  should 
be  rolled  to  remove  excess  water  and  produce  a  denser 
and  stronger  concrete.  The  roller  shown  is  made  of 
12  to  1 6  gage  galvanized  iron,  is  from  8  to  lo  inches 
in  diameter,  and  weighs  approximately  6o  pounus. 
The  roller  should  be  used  transversely  across  the  road 
from  one  form  to  the  other  and  back  again,  then  ad- 
vance longitudinally  3  feet,  be  rolled  across  and  back 
and  so  on  over  the  entire  section,  repeating  the  op- 
eration at  short  intervals  for  three  times,  after  which 
the  concrete  should  be  rolled  similarly  but  in  a  diag- 
onal direction  to  remove  any  irregularities  left  by  the 
transverse  rolling. 

After  the  rolling,  the  surface  should  be  finished  D> 
a  composition  belt  forming  the  horizontal  chord,  about 
2  feet  longer  than  the  width  of  the  roadway,  of  an 
arch  bow  that  holds  it  under  tension  while  in  use  and 
is  provided  with  handles,  not  shown  in  the  sketcti, 
for  its  more  convenient  operation. 

The  belt  should  first  be  applied  with  a  diagonal 
sawing  motion,  produced  by  pulling  it  transversely 
and  moving  it  longitudinally  at  the  same  time.  After 
going  over  the  surface  in  this  manner  the  belt  should 
be  used  a  second  time  with  a  longitudinal  movemeiu 
only,  omitting  the  transverse  movement.  The  belting 
should  be  completed  by  a  third  operation  consisting  01 
a  longitudinal  movement. 

The  upper  corners  of  the  concrete  should  be  rounu- 
ed  by  an  edging  tool  with  a  i-inch  radius,  after  which 
any  imperfections  appearing  in  the  surface  should  bt 
eliminated  by  a  trowel  and  wood  float  operated  from 
a  light  moveable  bridge  supported  on  the  side  forms. 

Strips  of  burlap  3  feet  wide  and  as  long  as  the 
width  of  the  road  should  be  thoroughly  wet,  the  ex- 
cess moisture  removed  by  shaking  and  then  they 
should  be  spread  over  the  freshly  finished  concrete 
and  kept  wet  with  a  hose  until  next  day  when  they 
should  be  removed  and  replaced  by  a  thin  layer  of 
earth  kept  wet  by  sprinkling  for  several  days. 

W^hen  finishing  machines  are  used  they  should  be 
handled  by  competetnt  operators  and  at  least  three 
men  with  shovels  should  work  in  advance  of  the 
machine  to  remove  excess  concrete  and  leave  it  about 
an  inch  higher  than  the  final  elevation  after  it  has 
been  machined.  In  the  first  operation  of  the  machine 
the  template  strikes  ofT  the  concrete  and  the  tamp 
gives  it  density,  the  second  operation  the  tamp  is  dis- 
pensed with  so  that  only  the  template  and  belt  are 
used,  and  in  the  third  and  last  operation  the  belt  only 
should  be  used. 


Sewage  Gas  As  Motive  Power 

A  paper  with  the  above  title  was  reaid  before  the 
Institution  of  Municipal  and  County  Engineers  of 
England  a  few  weeks  ago  by  John  D.  Watson  of 
Birmingham  on  the  occasion  of  a  meeting  of  the 
members  of  that  institution  in  this  city.  Before  the 
meeting  the  members  inspected  one  of  the  city's  sew- 
age disposal  plants   where  an  application  of   sewage 


gas  for  operating  an  internal  combustion  engine  was 
inspected  with  considerable  interest. 

The  drainage  board  having  approved  plans  for  em- 
ploying a  suct'ion  gas  engine  for  pumping  the  sewage, 
it  was  decided  to  test  the  use  of  sewage  gas  for  op- 
erating the  engine.  The  plant  installed  is  designed  to 
give  25  hp.  for  6  hours  a  day.  It  comprises  a  34  hp. 
horizontal  gas  engine  of  the  ordinary  suction  type,  a 
5-inch  centrifugal  sludge  pump,  a  small  sludge  pump 
well,  and  a  sludge  digestion  tank  constructed  of  con- 
crete in  two  sections.  A  small  gas  holder  was  neces- 
sary, without  which  it  would  be  impossible  to  keep 
the  engine  running  more  than  one  hour  and  a  half 
or  two  hours  consecutively.  Only  the  amount  of 
sludge  required  to  give  off  the  gas  needed  for  power 
will  be  subjected  to  fermentation,  and  judging  from 
the  limited  experience  available  it  was  estimated  that 
about  two  tons  of  wet  sludge  (10  percent  dry  solid 
matter)  per  day  will  be  required  to  provide  an  ex- 
plosive gas  capable  of  generating  25  hp.  for  a  work- 
ing period  of  6  hours  per  day.  The  amount  of  sludge 
available  at  this  plant  is  approximately  80  tons  per 
day  of  10  percent  dry  solid  matter. 

Mr.  Watson  stated  that  400,000  tons  of  wet  sludge 
— 27.000  tons  of  dry  solid  matter — were  dealt  with  at 
the  main  sewage  plant  of  Birmingham  every  year  and 
320,000,000  cubic  feet  is  gasified. 

In  connection  with  the  paper,  Mr.  Watson  read  a 
letter  from  Lord  Elveden  who  wrote  that  he  had  ob- 
tained inflammable  gas  from  manure  and  had  run  a  2 
hp.  gas  engine  with  such  gas  in  the  raw  state  as  it 
came  from  the  generator  and  that  this  gas  had  been 
used  for  operating  a  gas  stove  for  cooking,  having 
been  collected  in  an  old  gas  bag  similar  to  those  used 
during  the  war  on  motor  cars  which  were  being  run 
by  gas  instead  of  by  gasoline. 


Testing  and  Inspecting 
Concrete 


Concrete  is  considered  by  the  Ontario 
Hydro-Electric  Power  Commission  to  be 
a  manufactured  article,  and  expert  sup- 
ervision is  maintained  of  both  materiaL«i 
and  the  combining  of  them. 

The  Hydro-Electric  Power  Commission  of  Ontario 
is  one  of  the  largest  manufacturers  of  concrete  in 
the  world.  Before  the  completion  of  the  Queenstown 
Chippawa  power  development,  over  half  a  million 
cubic  yards  of  concrete  will  have  been  placed  by 
the  commission  in  various  structures.  This  means 
an  expenditure  for  materials  alone  of  over  $3,500,000, 
and  a  cost  for  the  labor  and  plant  necessary  to  con- 
vert these  materials  into  concrete  of  as  much  more. 
Obviously  the  commission  is  interested  in  any  means 
of  cheapening  a  product  of  which  it  is  such  a  large 
user  and  would  be  justified  in  undertaking  any  legiti- 
mate steps  to  this  end. 

Concrete  is  not  a  material  of  uniform  quahty. 
There  is  good  concrete  and  poor  concrete,   and  un- 
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fortunately  the  latter  is  not  uncommon.  Many 
concrete  structures  built  but  a  few  years  ago  are 
to-day  showing  unmistakable  signs  of  disintegration. 
Concrete  differs  from  nearly  all  other,  structural  ma- 
terials, for  it  is  manufactured  upon  the  site  of  the 
structure  of  which  it  is  to  form  a  part.  The  steel 
for  a  steel  structure  is  manufactured  in  a  highly 
organized  steel  mill  under  rigid  control,  is  then  fabri- 
cated in  a  well-equipped  structural  shop,  and  on  the 
job  it  is  only  assembled  in  place;  but  in  the  case 
of  concrete  the  only  manufactured  material  used  is 
the  cement,  the  rest  of  the  ingredients  being  raw  ma- 
terials obtained  locally  and  the  whole  is  combined 
on  the  job  to  form  concrete.  Making  concrete  is 
thus  a  manufacturing  operation. 

In  manufacturing,  a  product  of  uniformly  high 
quality  can  be  obtained  only  with  proper  materials 
processed  under  the  immediate  supervision  of  ex- 
perts. 

This  holds  true  for  concrete  and  for  this  reason 
the  commission  maintains  a  system  of  rigid  inspec- 
tion of  all  materials  and  processes  in  its  manufac- 
ture. The  commission  some  years  ago  began  to  study 
and  develop  methods  for  inspecting  and  testing  con- 
crete and  concrete  materials  and  for  proportioning, 
mixing  and  placing  them  in  the  field.  The  methods 
adopted  are  thought  to  be  in  advance  of  those  of  any 
other  large  concern  in  Canada  if  not  in  the  world. 
The  engineers  believe  that  they  are  enabled  to  guar- 
antee the  quality  of  the  concrete  and  in  most  instances 
to  cheapen  its  cost. 

The  methods  consist  in  brief  of  mill  supervision 
and  sampling  of  the  cement  to  enable  the  necessary 
tests  to  be  carried  out  prior  to  its  arrival  on  the 
job,  and  of  laboratory  tests  to  determine  its  quality. 
In  testing  sand  and  stone,  after  preliminary  studies 
have  been  made  to  determine  the  suitaibility  of  the 
material  and  its  concrete-making  properties,  periodic 
tests  of  the  material  as  supplied  are  made  to  de- 
termine its  gradation,  cleanliness  and  the  proportions 
of  the  cement  which  nnist  be  used  to  obtain  the  de- 
sired results.  In  addition,  the  sources  of  the  ma- 
terials are  kept  continuall_\-  under  observation. 

The  proportions  of  cement,  sand,  stone  and  water 
that,  under  any  given  conditions,  will  give  concrete 
of  the  desired  quality  are  determined  by  a  method  of 
proportioning  known  popularly  as  the  "surface  area" 
method,  although  that  used  by  the  commission  is 
somewhat  different  from  this  method  as  generally- 
understood.  The  modified  surface  area  method  was 
developed  in  the  laboratories  of  the  commission  as 
a  result  of  its  experimental  investigations  and  re- 
searches. The  method  is  simple  and  practicable  and 
offers  an  effective  way  of  determining  proportions. 

The  inspection  of  concreting  operations  includes 
all  details  in  connection  with  proportioning,  mixing 
and  placing.  An  effort  is  made  to  see  that  all  ma- 
terials are  accurately  measured,  that  the  batches  are 
properly  mixed  and  that  the  methods  of  placing  are 
so  arranged  as  not  to  interfere  with  the  quality  of 
the  concrete  delivered.  Inspection  is  also  maintained 
over  the  preparations  preparatory  to  placing  concrete, 
on  its  deposition  in  the  forms,  on  the  removal  of  the 
forms  and  on  its  final  finishing.  'As  a  check  on  the 
correctness  of  the  proportions  used  and  the  methods 
f)ursued,    specimens    of    the    concrete    produced    are 


obtained  for  test  periodically.  The  test  specimens 
are  six  or  eight-inch  cylinders.  They  are  taken  di- 
rectly from  the  wet  concrete  already  in  place  in  the 
forms  and  are  moulded  and  cured  under  standardized 
conditions.  Some  are  tested  when  seven  days  old, 
others  when  twent}--eight  days  old,  by  crushing  them 
to  destruction  in  a  hydraulic  press  and  noting  the 
force   required  to   accomplish  this. 

Preliminary  to  actual  construction  the  laboratories 
examine  all  available  materials  and  determine  those 
suitable  for  use.  \Mien  construction  is  about  to  be- 
gin they  make  further  studies  to  determine  the  pro- 
portions which  will  give  concretes  of  the  different 
classes  to  be  used.  During  construction  a  concrete 
engineer  from  the  laboratories  is  assigned  to  the  staff 
of  the  resident  engineer  in  charge  of  the  job  to  assist 
him  with  the  concrete  work.  Thus  at  all  times  close 
contact  is  kept  between  the  laboratory  and  the  field. 

A  field  laboratory  is  installed  on  each  of  the  larger 
jobs.  This  laboratory  is  equipped  with  apparatus 
to  carry  out  the  necessary  tests  and  to  get  the  in- 
formation needed  in  setting  the  proportions.  The 
required  apparatus  is  simple  and  of  slight  cost  and 
requires  but  small  space  to  house  it.  The  tests 
likewise  are  simple  and  cheaply  made. 

The  concrete  laboratory  of  the  commission  is  very 
completel}-  equipped  for  the  investigation  of  prob- 
lems in  connection  with  concrete  and  is  staffed  with 
men  especially  trained  m  this  work. 


Municipal  Use  of  Farm  Land 

In  1910  the  city  of  Philadelphia  purchased  a  tract 
of  land  containing  something  over  1000  acre,--  with 
a  view  to  using  it  as  the  location  of  a  sewage  treat- 
ment plant.  It  will  be  several  years  yet  before  the 
land  will  be  used  for  this  purpose,  and  meantime  no 
other  use  appeared  possible  except  the  original  one 
of  cultivation.  Both  the  land  and  the  buildings  upon 
it  were  therefore  leased  to  tenants  and  the  city  thus 
obtained  a  slight  return  on  its  investment  of  over 
$738,000. 

About  a  year  ago,  however,  the  Department  of 
Public  Work's  took  over  about  350  acres  of  the  prop- 
erty, which  had  been  yielding  the  city  slightly  less 
than  $800  during  the  last  two  years  of  tenant  occu- 
pancy, during  which  time  the  improvements  had  fal- 
len into  a  bad  state  of  disrepair.  The  city  proceeded 
to  put  the  dilapidated  premises  into  excellent  condi- 
tion and  is  using  the  land  as  a  model  farm  whereon 
to  quarter  the  horses  used  by  the  Departments  of 
Public  Works  and  Public  Safety.  In  November,  1921, 
eighteen  police  horses  and  84  public  works  horses 
were  kept  there.  A  considerable  part  of  the  farm 
is  devoted  to  pasture  and  about  250  acres  were 
tilled  in  1921  and  yielded  about  2300  bushels  of  oats, 
1500  bushels  of  corn  and  400  tons  of  hay,  which  are 
used  by  the  various  city  departments.  In  addition, 
hens  on  the  farm  furnish  fresh  eggs  for  the  city 
hospitals.  The  city  this  year  has  not  received  the 
$800  rental  but  instead  has  produced  farm  products 
of  much  greater  value. 

This  year's  work,  however,  is  considered  to  be  only 
a  beginning.  With  the  beginning  of  1922  the  De- 
partment of  Public  Works  will  take  over  the  street 
cleaning  of  the  city  and  the  refuse  collection  and 
will  have  ^bout  2000  horses  engaged   in   this    v,  ork. 
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The  model  farm  will  be  used  in  connection  with  as- 
sembling these  horses  and  providing  pasture  and 
stables  for  them  and  for  the  new  animals  that  must 
be  added  from  time  to  time  or  for  horses  that  need 
rest  or  medical  or  surgical  attention. 

On  the  farm  is  a  horse  hospital  which  is  said  to  be 
second  to  none  of  its  kind.  The  floor  is  cement,  each 
of  the  1 6  stalls  is  adequately  drained,  it  is  abundantly 
lighted  through  windows  by  day  and  by  electric 
lights  at  night,  and  is  \entilated  by  a  remarkably 
complete  system.  At  one  end  of  the  building  is  an 
operating  room  with  operating  table,  a  mask  for 
etherizing  horses  and  a  recovery  stall.  So  attractive 
and  neat  is  the  interior  of  this  stable  that  in  October 
the  American  Humane  Association  held  a  buffet  lu:> 
cheon  in  it. 


Pennsylvania  Policies  as  to 
Public  Sewerage* 

By  W.  L.  Stevenson,  M.  Am.  Soc.  C.  E.f 

Policies  adopted  by  the  State  Depart- 
ment of  Health  in  administering  the 
"Purity  of  Waters  Act."  Degree  of 
treatment  of  sewage  required  varies 
with    the    conditions   of   each    case. 

The  Legislature  of  Pennsylvania  in  1905  enacted 
the  "Purity  of  \Vaters  Act"  for  the  protection  of  the 
public  health  by  controlling  public  water  supplies  and 
by  prohibiting  the  discharge  of  sewage  into  the  waters 
of  the   state. 

But  the  act  provides  that  in  the  case  of  municipally 
owned  sewers,  the  GDmmissioner  of  Health,  with  the 
unanimous  agreement  of  the  Governor  and  Attorney 
General,  may  permit  the  discharge  of  sewage  sub- 
ject to  such  conditions  as  he  deems  will  subserve  the 
general  interests  of  the  public  health. 

The  evident  intention  of  this  prohibition  and  pro- 
vision for  discharge  under  certain  conditions  is  to 
provide  for  varying  degrees  of  sewage  treatment,  so 
as  to  maintain  the  streams  in  a  reasonably  clean 
condition  antl  to  make  it  practically  and  economically 
possible  to  use  certain  waters  of  the  state  as  sources 
of  public  water  supply  and  for  other  purposes  requir- 
ing a  hygienic   standard. 

Streams  are  the  natural  drainage  channels  for  rain- 
water flowing  over  the  surface  of  the  land  and  con- 
veyed to  them  by  rainwater  conduits  from  the  towns 
of   their    watersheds. 

It  therefore  follows,  even  if  all  sewage  were  ex- 
cluded or  completely  purified,  that  no  surface  water 
from  a  populated  watershed  would  be  fit  for  use  as  a 
public  water  supply  without  some  form  of  purifica- 
tion to  eliminate  the  natural  contamination  of  the 
surface  stream. 

It  is  possible  to  produce  a  clean,  colorless  and  bac- 
teriologically  safe  water  suppl}'  from  a  grossly  polluted 
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and  contamina:ed  source.  It  is  also  possible  to  purify 
sewage  to  such  an  extent  that  it  will  be  freed  from 
all  its  polluting  and  contaminating  constituents;  but 
both  procedures  are  exceedingly  costly  and  often  un- 
reliable. 

Therefore,  the  wise  and  just  administration  of  the 
"Purity  of  Waters  Act"  should  be  based  upon  an 
economic  consideration  of  the  uses  and  conditions  of 
the  various  waters  of  the  state  so  as  to  secure  the 
greatest  protection  to  the  public  health  by  the  least 
expenditure  of  public  and  private  funds  for  construc- 
tion and  operation  of  water  purification  and  sewage 
treatment  works. 

The  Engineering  Division  of  the  Pennsylvania  De- 
partment of  Health  is  charged,  among  other  things, 
with  the  examination  of  plans  of  sewerage  and  sew- 
age treatment  works  submitted  with  applications  for 
issuance  of  permits,  also  with  making  field  investiga- 
tions and  recommending  to  the  Commissioner  of 
Health  the  conditions  under  which  permits  may  be 
issued. 

To  obtain  as  nearl_\'  as  possible  uniform  practice 
in  this  work,  certain  fundamental  policies,  given 
below,  have  been  erected  but  it  must  be  borne  in 
mind  that  the  wide  range  of  uses  and  conditions  of 
the  waters  of  the  state  makes  it  utterly  impracti- 
cable to  erect  definite  detailed  policies  that  will  be 
statewide  in  application. 

In  the  following,  the  word  "stream"  is  to  be 
considered  to  include  all  lakes,  ponds,  or  other  waters 
of  the  state,  and  where  policies  are  given  for  streams 
used  as  sources  of  public  water  supplies,  they  apply 
equally  to  streams  used  for  other  purposes  requiring 
a  hygienic  standard,  such  as  bathing  and  ice  har- 
vesting. 

CLASSIFICATION     OF     STREAMS 

The  problem  of  administering  that  part  of  the 
"Purity  of  Waters  Act"  relative  to  sewerage  has  three 
phases : 

( 1 )  Prevention   or   abatement    of   nuisance. 

(2)  Protection  of  sources  of  public  water  supply. 

(3)  Maintenance   of    clean   streams. 

Streams  even  though  they  are  not  used  as  sources 
of  public  water  supply,  should  as  a  matter  of  decency 
be  maintained  in  a  reasonably  clean  condition,  i.e., 
free  from  sludge  deposits  on  the  bed  or  banKs,  ebuli- 
tion  of  offensive  gases,  undue  turbidity,  discoloration, 
floating  solids  or  any  other  nuisance  to  sight  or  smell 
of   sewage   origin. 

Streams  used  as  sources  of  public  water  supply 
should,  in  addition  to  being  reasonably  dlean,  provide 
a  raw  water  sufficiently  low  in  organic  and  patho- 
genic bacterial  content  that  it  can  be  safely  and  econ- 
omically purified  for  domestic  purposes. 

Small  streams  flowing  through  highly  developed 
suburban  territories  or  land  devoted  to  park  pur- 
poses for  the  pleasure  and  recreation  of  the  public, 
demand  a  very  high  degree  of  protection  and  should 
be  so  clean  that  they  show  no  appreciable  evidence 
of  sewage. 

DEGREE    OF    SEWAGE    TREATMENT    REQtJIRED 

The  ground  water  drained  or  pumped  from  coal 
mines  contains  considerable  sulphuric  acid  which  acts 
as  a  germicide  upon  sewage  discharged  into  streams 
receiving    such    mine    drainage,    thus   minimizing    the 
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danger  of  creation  of  nuisance  or  menace  to  the 
public  health;  also  these  streams  frequently  carry 
large  quantities  of  fine  coal  which  mask  any  visible 
evidence  of  sewage  matters. 

Therefore,  at  points  reasonably  remote  from  water 
works  intakes,  sewage  may  generally  be  discharged 
untreated  into  these  streams,  but  preferably  from 
the  outlets  of  the  several  drainage  areas  and  always 
into  the  main  current  of  the  stream  so  as  to  prevent 
local  nuisance  at  the  immediate  point  of  discharge 
and  to  more  effectively  distribute  the  sewage  in  the 
stream  and  thus  take  'full  advantage  of  dilution  by 
the  water  of  the  stream  and  the  germicidal  action 
of  the  acidity. 

If  the  rate  of  flow  and  velocity  of  streams  not  used 
as  sources  of  public  water  supplies  are  insufficient  to 
inoffensively  assimilate  crude  sewage,  then  such  a 
degree  of  treatment  should  be  required  as  will  lighten 
the  load  of  organic  matter  upon  the  stream  so  that 
the  desired  conditions  of  cleanliness  will  be  mam- 
tained  even   during  times  of  drought. 

The  assimilating  power  of  the  stream  should  be 
equitablv  distributed  among  the  various  municipal- 
ities along  its  course  so  that  one  town  will  not  be 
required  to  treat  its  sewage  to  a  high  degree  because 
a  neighboring  community  upstream  has  overtaxed  the 
stream  with   insufficiently    treated    sewage. 

In  the  case  of  streams  used  as  sources  of  public 
water  supplies,  sewage  treatment  should  be  required 
to  a  sufficient  degree  to  produce  an  effluent  which 
after  being  carried  by  the  stream  to  the  waterworks 
intake  below,  will  not  prejudice  the  safe  and  econ- 
omical purification  of  the  water  of  the  stream  for 
domestic  purposes. 

Ample  diluting  water  and  sufficient  distance  be- 
tween the  waterworks  intake  and  the  place  of  sewage 
discharge  may  reduce  the  required  treatement  of  sew- 
age  to    a    negligible    degree. 

CLEANING    STREAMS 

Action  taken  toward  cleaning  sewage  polluted 
streams  not  used  as  sources  of  public  water  supphes 
or  to  maintain  such  streams  in  a  clean  condition 
should  be  begun  at  the  upper  end  and  progress  down 
stream. 

Action  taken  to  protect  streams  used  as  sources 
of  public  water  supplies  should  be,  in  general  and 
subject  to  local  condition,  begun  at  the  first  source 
of  sewage  contamination  above  the  waterworks  intake 
and  progress  upstream. 

SEWER    SYSTEMS 

Every  municipalitv  should  have  prepared  and  sub- 
mit to  the  State  Department  of  Health  for  approval, 
a  comprehensive  plan  of  sewerage  before  undertaking 
the  design  of  new  sewers  or  the  extension  of  existing 
sewers  as  may  be  needed  from  time  to  time. 

In  sewering  new   drainage   areas   the   comparative 

cost  should  be  estimated  of 

(i)  Collecting  sewage  and  rain  water  in  separate 
conduits,  and 

(2)  The  use  of  the  combined  system  with  inter- 
ception of  all  dry  weather  flow  of  sewage  and 
such  a  percentage  of  storm  water  contami- 
nated with  sewage  as  will  afford  the  required 
degree  of  protection  to  the  receiving  body  of 
water.. 


In  extending  existing  combined  sewers  in  munici- 
palities having  well  improved  highways,  the  relative 
economy  of  continuing  the  combined  sewers  or  of 
replacing  them  with  separate  sewers  should  receive 
careful  consideration  in  connection  with  the  relative 
protection  afforded  to  the  waters  of  the  state. 

Contiguous  or  adjacent  municipalities  should  be 
urged  to  give  careful  study  to  the  possible  advantage 
of  entering  into  agreements  for  the  joint  construction 
and  operation  of  intercepting  sewers  and  sewage  treat- 
ment works. 

SEWAGE    TREATMENT     WORKS 

In  cases  where  sewage  treatment  is  not  required  at 
present,  general  outline  plans  of  the  project  should 
be  submitted  to  the  State  Department  of  Health  for 
approval.  They  need  only  be  prepared  in  sufficient 
detail  to  demonstrate  the  feasibility  of  constructing 
the  intercepting  sewers  and  sewage  treatment  works, 
to  show  that  the  site  of  the  proposed  work  is  properly 
located,  ample  in  area,  and  of  suitable  topography  for 
the  erection  of  treatment  works  sufficient  for  the  needs 
of  the  municipality. 

The  advance  in  knowledge  of  sewage  treatement  in 
past  years  indicates  possibility  of  even  greater  im- 
provements in  the  future,  hence  it  is  inadvisable  to 
prepare  detail  plans  until  it  becomes  necessary  to 
construct   the   works. 

If  the  approved  site  is  at  all  liable  to  be  acquired 
for  private  use  the  municipality  should  forthwith  ac- 
quire it,  so  as  to  be  prepared  to  treat  the  sewage  when 
necessary. 

In  cases  where  the  use  and  condition  of  the  stream 
is  such  that  sewage  treatement  is  required  at  the  pres- 
ent the  plans  should  show  in  detail  the  portion  of  the 
works  required  for  the  needs  of  the  present  and  rea- 
sonable future  and  in  general  outline  the  extensions 
rquired  for  increased  rate  of  flow  and  higher  degree 
of  treatment  probably  needed  in  the  more  distant 
future. 

The  operation  of  oxidizing  processes  of  sewage 
treatment  works,  whose  only  purpose  is  to  prevent  the 
creation  of  a  nuisance  in  a  stream  not  used  as  a 
source  of  public  water  supply,  may  upon  request 
and  with  the  specific  approval  of  the  State  Depart- 
ment of  Health  be  suspended  during  the  colder  pan 
of  the  year  when  the  greater  quantity  of  dissolved 
oxygen  and  lessened  biological  activity  in  the  stream 
will  permit   the   discharge  of   unoxidized   sewage. 


Another  Rock  Tunnel  Record. 

The  Construction  Co.  of  North  America,  con- 
tractor for  driving  the  ii-foot  3-inch  rock  tunnel 
in  the  mountain  division  of  the  Hetch  Hetchy  water 
supply  for  the  city  of  San  Francisco  has  recently 
established  a  new  record  for  speed  in  driving  a 
total  length  of  37,453  feet  from  the  beginning  of 
work  in  3,490  shifts,  making  an  average  as  6.1  feet 
per  shift  in  all  of  the  eight  headings  driven.  The 
best  progress  made  was  776  feet  per  month,  through 
slate  rock.  Through  granite  it  varied  from  273  to 
477  feet  per  month  with  45  to  48  holes  per  round 
as  compared  with  25  holes  per  round  in  the  slate. 
In  the  diorite  rock,  progress  was  406  to  420  feet 
per  month  with  25   to  34  holes  per   round. 
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Discretion  in   Enforcing   Sewage   Treatment 

That  every  city  and  smaller  commiunity  and  every 
commercial  plant  producing  liquid  wastes  should  be 
required  to  treat  its  waste  waters  so  as  to  bring  them 
within  a  certain  fixed  lirpit  of  impurity  was  the  idea 
of  sanitarians  of  a  short  generation  ago.  In  many 
cases  in  New  England  the  etifluents  of  sewage  purifi- 
cation plants  actually  w-ere  purer  than  the  streams 
into  which  they  discharged.  England  established  and 
re-estatjlished  standards  for  effluents  which  were  con- 
tinuall}-  being  found  impracticable  of  enforcement. 

A  more  reasonable  and  enforceable  attitude,  and 
one  more  logical  from  some  points  of  view,  is  now 
taken  by  sanitarians  and  law  makers.  It  is  recog- 
nized that  streams  must  receive  drainage  from  their 
watersheds  until  natural  laws  are  superseded  by  man- 
.  made  ones,  and  can  not  be  kept  "pure,"  and  that  the 
expense  to  which  communities  or  individuals  can  be 
compelled  to  go  to  reduce  the  amount  of  pollution 
they  contribute  to  the  streams  must  be  determined 
by  reasonable  consideration  of  the  special  conditions 
afifecting  each  case. 


The  requirements  made  of  some  communities,  such 
las  those  which  drain  to  streams  that  must  be  used 
as  a  source  of  water  supply,  must  be  more  stringent 
than  are  necessary  in  'the  case  of  others,  such  as 
those  draining  into  salt  water  or  the  lower  courses 
of  streams  already  polluted.  To  draw  up  laws  and 
regulations  that  will  fit  all  cases  would  be  imprac- 
ticable, for  each  case  differs  in  some  respects  from 
almost  every  other,  conditions  are  continually  chang- 
ing  and  a  standaril  set  of  a  given  city  today  v\.ll 
not  be  suitable  in  five  or  ten  years  from  now,  and 
knowledge  and  practical  possibilities  are  continually 
developing  along  old  and  in  new  directions. 

The  making  and  enforcement  of  regulations  gov- 
erning sewage  treatment  must  therefore  be  placed 
in  the  hands  of  some  commission  or  individual  who 
is  granted  powers  of  discretion  in  adapting  them  to 
individual  cases.  These  administrators  of  the  sani- 
tary powers  of  the  state  therefore  occupy  a  very 
responsible  position  and  one  calling  for  a  degree  of 
judgment  and  wisdom  not  demanded  of  most  publ'c 
officials. 

It  is  very  gratifying  to  know  that  one  of  our  most 
populous  states,  and  one  in  which  the  stream  pollu- 
tion problems  are  especially  difficult  of  satisfactory 
solution,  has  so  wisely  selected  the  members  of  its 
state  health  department.  Their  attitude  toward  this 
question  is  stated  clearly  and  at  length  in  this  issue. 
It  is  based  upon  "an  economic  consideration  of  the 
uses  and  conditions  of  the  various  waters  of  the 
state  so  as  to  secure  the  greatest  protection  to  the 
public  health  by  the  least  expenditure  of  public  and 
private  funds  for  construction  and  operation  of  water 
purification  and  sewage  treatment  works." 

Too  often  state  as  well  as  local  health  departments 
are  placed  in  charge  of  physicians  who  consider  their 
duties  to  stop  with  securing  "the  greatest  protection 
to  the  public  health"  and  who  fail  to  give  any  con- 
sideration to  "expenditures  of  public  and  private 
funds"  as  something  in  which  they  are  in  no  way 
concerned.  In  the  end  the  public  health  will  receive 
much  greater  protection  from  the  Pennsylvania  type 
of  health  department  than  from  the  narrower-minded 
ones  which  encounter  opposition  at  every  step  be- 
cause of  their  inability  to  realize  that  even  health 
work  is  inter-related  with  public  finances  and  can 
not  expect  all  other  interests  to  give  way  to  it,  or  to 
the  present  officials'  idea  of  how  it  should  be  con- 
ducted. 


Standardized  Contracts 

It  is  universally  agreed  that  the  innumerable  varia- 
tions in  the  forms  and  requirements  of  construction 
contracts  are  a  prolific  source  of  misunderstanding, 
expense,  and  delay  and  there  has  long  been  an  in- 
creasing demand  for  some  uniformity  of  contract 
form. 

Heretofore  the  majority  of  engineers  and  archi- 
tects have  used  the  most  convenient  contract  avail- 
able as  a  genera!  pattern  on  which  to  write  a  new 
one,  often  modifying  it  far  more  than  was  necessary 
to  suit  requirements,  sometimes  with  little  regard  to 
the  actual  necessities  of  the  case  or  even  for  the 
apparent  purpose  of  making  their  orginality  impres- 
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sive.  This,  of  course,  causes  much  confusion  and 
complication,  whicli  is  increased  by  the  great  extent 
to  which  contracts  and  specifications  have  been  con- 
fused and  the  loose  way  in  which  classifications  and 
requirements  are  combined.  Another  very  serious 
fault  is  the  frequent  tendency  to  write  the  contracts 
in  an  unfair  spirit  so  as  to  put  all  of  the  risk  and 
responsibility  on  the  contractor  and  keep  all  the  profit 
and  advantage  to  the  owner,  with  the  engineer  as 
the  sole  arbitrator. 

It  is  probable  that  many  of  the  disadvantages  can 
be  greatly  reduced  by  the  rational  plan  proposed  at 
the  recent  conference  described  in  this  issue.  The 
efforts  of  this  conference,  as  there  outlined,  may 
well  produce  a  reasonably  compact  foundation,  which 
will  serve  for  many  typical  jo'bs  and  should  be,  if 
properly  prepared,  adopted  as  widely  as  possible  and 
modified  as  little  as  possible. 

It  is  to  be  hoped  that  the  proposed  standard  con- 
tract and  general  conditions  will  confine  the  latter 
as  much  as  possible  to  recognized  standards  of 
materials,  methods,  operations,  workmanship  and 
equipment,  with  special  consideration  for  unmistak- 
able classifications,  interpretations,  definitions  and 
thorough  provision  for  changes  of  quantities,  recog- 
nition of  unforseen  contingencies,  and  just  treatment 
for  the  contractor  in  the  payment  for  temporarj-  and 
auxilian-  construction,  change  of  materials,  change 
of   plans,   and  extra   sen^ices. 

In  the  final  analysis  the  contract  and  specifications 
should  define  and  record  "the  meeting  of  minds" 
on  the  general  features  of  the  case  and  afford  a 
foundation  and  provide  an  agreement  on  predeter- 
mined facts,  and  accepted  standards  and  provide  the 
basis  for  honest  co-operation  and  concessions  be- 
tween the  competent  engineer,  the  contractor  and 
the  owner. 

The  most  successful  contract  forms,  however,  can- 
not be  universally  adopted  and  there  will  be  many 
occasion  when  it  will  be  entirely  advantageous  to 
modify  them  on  the  unit  price  basis,  the  cost  plus 
percentage  basis,  the  cost  plus  fixed  fee  basis,  the 
profit  and  loss  sharing  tftsis,  and  the  various  com- 
binations of  these  and  other  types  that  have  been 
tried,  praised   and   condemned. 

The  ideal  contract  is  the  simplest  and  fairest,  as 
short  as  will  cover  essential  features  and  intended 
to  clearly  deprive  essential  requirements  and  respon- 
sibilities and  promote  this  most  suitable  quality  of 
construction,  efficiency  of  work  and  materials  and 
conserve  the  rights  and  interests  of  both  parties  when 
executed  wtih  honesty  and  ability. 

Bituminous  Fillers  for  Brick  Pavements. 

At  the  annual  meeting  of  December  ist  of  the 
National  Paving  Brick  Manufacturers'  Association, 
a  resolution  was  adopted  and  confiiTned  by  the  board 
of  governors  "declaring  the  asphalt  filled  types  of 
brick  wearing  surfaces  as  the  preferred  types  of  the 
National  Association  for  general  use,  without  preju- 
dice to  other  types  which  may  have  particular  adapt- 
abilitv   for   special   local    conditions." 

This  resolution  gives  formal  assent  of  the  associa- 
tion to  a  view  already  embodied  in  the  specifications 
for  1921  that  were  issued  by  it,  and  therefore 
perhaps  does  not  call  for  any  expression  of  surprise 
on   the   part   of   those   interested   in    paving  matters. 


If,  however,  we  refer  to  the  opinions  entertained 
by  the  association  ten  or  even  five  years  ago  we  find 
a  most  remarkable  change  in  sentiment.  Ten  years 
ago  the  officers  of  the  organization  considered  it 
almost  criminal  to  suggest  the  use  of  bituminous 
filler  in  brick  pavements  and  even  up  to  four  or  five 
years  ago  insisted  that  no  brick  pavement  was  a 
good  pavement  unless  it  had  a  portland  cement  filler. 
The  pendulum  has  now  swung  to  the  other  extreme 
and  we  find  the  same  association  preferring  the 
asphalt  filler  and  stating  that  only  under  special  local 
conditions  is   the   cement  filler  adaptable. 

The  association  has  not,  we  believe,  gone  on 
record  as  favoring  bituminous  concrete  base  instead 
of  cement  concrete,  although  such  base  is  recom- 
mended in  this  year's  specfications,  at  least  for  use 
under  certain  conditions. 

We  do  not  know  what  considerations  have  lead 
to  this  change  of  heart,  but  we  have  several  times 
taken  occasion  to  set  forth  at  some  length  In  PUBLIC 
W'ORKS  the  advantages  of  both  non-rigid  base  and 
bituminous  filler ;  one  of  these,  which  would  appeal 
to  the  city  engineers  more  than  to  the  paving  manu- 
facturer, being  the  possibility  of  opening  up  the 
street  at  least  two  weeks  earlier  than  would  be 
practicable  where  a  concrete  base  and  cement  filler 
are  used,  each  of  which  should  be  given  a  week  to 
set  before  traffic  is  allowed  upon  the  pavement. 


Contract  Standardizing  Conference 

There  was  recently  held,  in  Washington,  a  con- 
ference of  architects,  contractors,  engineers  and 
others  to  consider  whether  something  can  be  done 
to  standardize  and  generally  improve  the  whole 
basis  of  contract  forms  vised  in  the  construction 
industrj'  where,  heretofore,  the  variation  of  specifica- 
tions and  tenns  of  agreement  has  been  characterized 
as  "an  outstanding  sore."  Such  an  improvement  of 
present  practice  and  conditions  was  represented  to 
make  for  the  elimination  of  waste  and  lost  motion 
and  improvement  of  business  practices  throughout 
the   who'le   of  the  United   States. 

The  importance  of  the  subject  is  indicated  by  the 
fact--  that  Brigadier  General  R.  C.  Marshall,  Jr., 
formerly  chief  of  the  construction  division  of  the 
U.  S.  Army  during  the  world  war,  and  now  general 
manager  of  the  Associated  fieneral  Contractors  of 
America,  has  recently  found  through  a  surve)'  of 
the  situation,  that  there  are  today  in  common  use 
througliout  the  construction  industry  more  than  200 
different  forms  of  contract,  none  of  which  has  yet 
been  standardzed  or  made  customarj'  in  any  state 
or  section  of  the  country.  This  large  number  of 
different  forms  have  been  analyzed  by  expert  engi- 
neers at  the  headc|uarters  of  the  Associated  General 
Contractors  and  they  report  that  the  differences  are 
chiefl)'  of  wording  rather  than  stipulation  and  that 
at  lea.st  two-thirds  of  all  the  provisions  of  all  the 
documents  were  common  to  all  of  them  and  might 
be  included  in  a  single  contract  form.  It  was  found 
that  the  stipulations  characteristic  of  building  trades, 
railroads,  waterworks  and  highway  construction  could 
tft  assembled  for  each  of  them  in  standard  forms 
which,  under  the  rules  of  General  Conditions  could 
be  added  to  the  single  standard  agreement  form  and 
thus  provide  a  standard  contract  to  cover  all  cases 
of  construction  in  all  fields,  by  selecting  the  proper 
General  Conditions  which  might  probably  be  reduced 
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to  about  ^ix  to  cover  the  main  subdivisions  of  con- 
struction   wrok. 

This  plan  together  with  a  "tentative  outline"  was 
submitted  for  consideration  to  the  American  Asso- 
ciation of  State  Highway  Officials,  American  Engi- 
neering Council,  American  Institute  of  Architects, 
American  Railway  Engineering  Association,  Ameri- 
can Society  of  Civil  Engineers,  American  Water- 
works Association,  Associated  General  Contractors 
of  America,  National  Association  of  Builders  Ex- 
changes,  End  the  Western   Society  of   Engineers. 

All  made  favorable  responses  and  appointed  rep- 
resentatives to  come  to  Washington  to  constitute  a 
conference  on  the  subject  and  proceed  with  the  draft- 
ing of  a  tentative  form  of  contract  which  could  later 
be  officallv  submitted  by  the  conference  to  its  con- 
stituting bodies  for  criticism,  amendments,  and  ulti- 
mate  ratification. 

The  conference  met  in  the  assembly  room  of  the 
Department  of  Commerce  building,  in  Washington, 
December  15  and  16.  The  aim  of  the  conference 
in 'beginning  work  on  this  difficult  task  was  to  achieve 
the  following  advantages  for  the  entire  construction 
industry  and  all  its  affiliations :  Less  expenditure  and 
legal  serv'ice.  Less  duplication  of  work  in  the  pro- 
fessions. Elimination  of  disputes.  Better  safeguard 
for  owners  and  increased  public  confidence.  An  im- 
proved standard  of  construction  service  throughout 
the  country. 

Officers  of  the  Conference  were  elected  as  follows: 
Chairman,  Onward  Bates,  Chicago;  Vice-Chairman, 
J.  W.  Cowper,  Bufifalo ;  Secretary,  W.  P.  Christie 
of  \\'ashington,  D.  C.  General  R.  C.  Marshall,  Jr., 
and  William  B.  King,  representing  respectively  the 
Associated  General  Contractors  and  the  American 
Bar  Association  were  elected  members  of  the  con- 
ference. Other  delegates  were:  W.  A.  Rogers, 
Chicago ;  E.  W.  Reaugh,  Cleveland ;  A.  P.  Davis 
for  the  Engineering  Counci, ;  J.  Waldo  Smith,  New 
York  City ;  William  S.  Parker,  Boston ;  H.  K.  Bishop, 
Washington ;  H.  Eltinge  Breed  and  W.  D.  Faucette. 

The  final  session  of  the  conference  was  devoted 
to  a  detailed  study  of  clauses  which  could  be  ap- 
proved for  incorporation  in  the  standard  contract 
"agreement,"  the  members  voting  on  each  topic  sep- 
arately until  a  definite  list  of  topics  had  been  made 
which  seemed  acceptable  for  universal  use. 

It  was  the  concensus  of  opinion  that  such  a  uni- 
versal document  could  be  achieved,  and  its  scope  or 
length  would  have  to  be  determined  after  prolonged 
considerartion  of  each   topic  in  detail. 

It  was  also  decided  that  sub-committees  .should 
later  be  appointed  in  each  phase  of  the  industry  to 
draw  up  the  standard  form  of  "general  conditions" 
(one  for  the  railroads;  one  for  the  builders;  etc.) 
which  would  complement  the  general  "agreement" 
according  to  the  nature  of  the  job. 

Thus  the  general  principles  of  the  universal  con- 
tract were  fixed,  and  a  committee  consisting  of 
General  Marshall  for  the  constructors,  W.  S.  Parker 
for  the  architects  and  W.  D.  Faucette  for  the  Rail- 
way Engineers,  was  appointed  to  write  out  the  docu- 
ment in  tentative  form  for  correction  and  approval 
by  transmitted  officially  to  the  various  societies  and 
organizations  interested  for  further  consideration  and 
ultimate  adoption. 


Lackawanna  Trail 

The  contract  for  6_!/2  miles  of  concrete  highway 
pavement  on  the  Lackawanna  Trail  between  Nickel- 
son  and  Foster,  Pennsylvania  in  the  State  Highway 
Systme  was  awarded  for  $420,000  to  the  Awixa 
Corp.,  Islip,  N.  Y.,  who  commenced  operations  June 
16,  1921  and  expect  to  complete  the  work  within 
one  year  from  that  date.  The  I'oad,  20-  feet  wide 
from  6  to  8  inches  in  thickness,  is  constructed  on  a 
new  alignment  in  hilly  country  with  maximum  grade 
with  3j,^  percent  gratles  and  curves  of  6  degrees.  It 
involves  the  excavation  of  about  25,000  yards  of 
earth  and  25,000  yards  of  rock,  a  maximum  haul  of 
about  Yz  mile.  The  total  amount  of  concrete  re- 
quired is  about  35,000  yards,  besides  1,500  yards  of 
culverts.  Aggregate  is  received  by  rail  and  unloaded 
by  a  crane  and  immediately  delivered  to  the  mixer 
without  intermediate  storage.  It  is  taken  in  auto- 
mobile trucks  to  the  2 1 -A  Koehring  paving  machine 
and  to  the  Koehring  Dandy  Mixer  for  culvert  work. 
The  maximum  progress  has  been  so  far  1,096  square 
yards  in  eight  hours  and  the  total  force  of  135  men 
with  a  weekly  payroll  of  about  $4,000. 

Grading  was  done  with  Bucyrus  steam  shovels, 
served  with  four  4-yard  trucks  and  water  was 
pumped  by  the  contractor's  C.  H.  &  E.  pumps  de- 
livering through  a  maximum  of  4  miles  of  pipe. 


Decision  in  the   Hetch   Hetchy   Suit. 

(From  the  December  number  of  "The  City,"  the 
monthly  publication  of  the  San  Francisco  Bureau 
of  Governmental  Research.) 

The  right  of  citizens  to  inspect  municipal  business, 
not  after  it  is  settled,  but  while  it  is  in  the  formative 
stage  when  criticism  may  be  of  real  value,  is  at  last 
definitely  established.  Last  week  the  Supreme  Court 
of  California,  in  the  Bureau's  Hetch  Hetchy  suit 
against  the  city  and  county  of  San  Francisco,  handed 
down  a  decision  ordering  that  all  the  records  and 
data  sought  by  the  bureau  in  its  action  'he  made  avail- 
able to  it  for  inspection.  This  is  of  far-reaching 
importance,  as  it  settles  in  favor  of  the  taxpayers 
the  rigbt  of  citizens  to  take  an  active  jrart  in  their 
own  affairs   as  administered  by  municipal  officials. 

The  bureau  in  191 7,  wishing  to  make  an  independ- 
ent and  accurate  study  of  the  Hetch  Hetchy  project, 
after  infomial,  and  later  formal  requests,  was  denied 
access  by  the  city  engineer  to  certain  information 
relative  to  diamond  drill  borings,  dam  location  plans, 
cost  estimates,  stream  flow  studies,  etc.  The  city 
engineer's  recommendation  that  the  bureau  be  denied 
the  requested  information  and  opportunity  to  scru- 
tinize records,  estimates,  etc.,  was  su{>ported  by  the 
mayor  and  upheld  by  the  Board  of  Supervisors  after 
formal  hearing. 

Two  suits  were  then  filed,  one  by  the  bureau  in 
its  own  name  and  one  by  the  secretary  of  the  bureau, 
as  a  taxpayer.  A  trial  was  had  before  Judge 
Crothers,  and  the  Court  handed  down  a  decision 
upholding  in  part  the  bureau's  contentions,  but  decid- 
ing that  certain  kinds  of  data  need  not  'be  o^pened 
to  inspection.  The  city  appealed  from  this  decision, 
and  the  bureau  appealed  from  that  part  exempting 
"working  papers,"  inasmuch  as  all  data  and  investi- 
gations that  had  not  been  formally  filed  with  the 
Board  of  Public  Works  by  the  city  engineer,  and 
all    data   turned    over    to    the    city    attorney    for   his 
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information  in  trial  cases  would  have  been  exempt 
from  citizen  scrutiny  if  the  decision  were  permitted 
to  stand.  (The  city  cgntented  that  working  reports 
and  other  data  did  not  become  public  documents 
until  they  had  been  transmitted  in  a  formal  report 
from  the  city  engineer  to  the  Board  of  Public  Works, 
and  further,  that  all  data,  when  turned  over  to  the 
city  attorney,  became  "confidential"  in  character.) 

In  the  meantime,  the  bureau  and  the  city  engineer 
were  in  conferences  on  many  other  matters ;  much 
of  the  data  originally  sought  by  the  suit  had  been 
made  available  at  various  times  to  the  bureau's  rep- 
resentatives and  to  citizens  generally,  and  specifica- 
tions had  been  published  and  the  contract  let  for 
construction  of  the  dam.  The  suit  was  not  dropped, 
however,  because  of  the  public-spirited  desire  to 
definitely  establish  the  right  of  all  citizens  to  have 
a  knowledge  of  all  public  business,  and  not  only 
such  as  a  public  official  niiglit  choose  to  disclose  or 
as  might  be  disclosed  in  formal  official  reports. 

This  right  is  definitely  established  by  last  week's 
decision,  which  orders  included  within  the  writ  of 
mandate  for  citizen  inspection  all  preliminary  esti- 
mates and  details  which  form  uncompleted  data, 
even  although  such  matter  may  not  yet  have  been 
formally  dignified  by  official  sanction  as  pubHc 
records;  and  further,  that  citizen  in.spection  of 
records  and  "other  matters"  cannot  be  prevented 
on  the  ground  that  they  are  "confidential"  by  the 
circumstance  of  the  city  engineer's  having  com- 
municated  these  to  the  city  attorney. 


The   Cost  of  Water  Waste. 

In  his  annual  report  for  the  year  1920,  George 
G.  Earl,  general  superintendent  of  the  New  Orleans 
Sewerage  and  Water  Board,  explains  clearly  the 
disadvantages  to  the  taxpayers  of  waste  of  water, 
in  this  case  caused  partly,  Mr.  Earl  believes,  by  the 
too  low  rates  for  water.  This  part  of  the  report 
is  as   follows : 

From  1915  to  1920,  with  only  20%  increase  in  the  number 
of  premises  served,  the  total  water  consumption  has  in- 
creased about  559^,  having  now  reached  an  average  daily 
rate  of  consumption  for  several  months  of  1920,  of  about 
43,000,000  gallons  per  day,  which  is  the  safe  capacity  limit 
of  the  existing  purification  and  pumping  plants.  This  limit 
has  been  reached  by  1920  because  the  total  average  consump- 
tion has  gone  to  ver>'  nearly  100  gallons  per  day  per  capita ; 
whereas,  in  1915,  every  thing  indicated  that  a  total  average 
consumption  per  day  per  capita  of  80  gallons,  would  suffice. 
If  this  assumption  had  held,  the  necessity  to  increase  the 
present  plant  capacity  which  exists  today  at  100  gallons 
consumption  per  capita  for  400,000  people,  would  not  have 
arisen  until  at  80  gallons  consumption  per  capita,  there 
were  500,000  people.  In  other  words,  the  increased  per 
capita  total  consumption  is  forcing  increases  in  capacitv  in 
water  and  sewerage  systems,  which  will  cost  several  million 
dollars,  over  ten  years  before  they  would  otherwise  be 
necessar\%  and  this  increased  and  increasing  consumption 
exists,  to  a  considerable  extent,  because  the  existing  water 
rate  is  too  low  to  interest  the  public  at  all  toward  a  reason- 
able care  in  the  prevention  of  the  waste  of  water.  Water 
consumption  dominates  both  the  first  cost  and  the  cost 
of  maintenance  and  operation  of  the  water  «ncl  sewerage 
systems.  When  the  water  and  sewerage  systems  lack,  as 
they  do  now,  a  safe  surplus  capacity  beyond  that  required 
to  meet  the  frequent  demands  which  are  made  upon  them, 
the  tax  payer  who  is  already  paying  out  of  taxes  the  interest 
on  the  outstanding  debt  against  them,  must  pay  in  addition 
the  cost  of  all  necessary  increases  in  capacity.  Directly 
or  indirectly,  every  one  is  a  tax  payer,  and  generally  every 
indirect  payment  is  greater  by  a  toll  exacted  enroute  than 
the  direct  payment  would  be,  so  that  water  rates  which 
are  too  low  to  interest  consumers  in  water  waste  preven- 
tion   and    results    in    the    necessity    for    the    expenditure    of 


millions  of  dollars  for  increases  in  capacity  years  before 
such  expenditure  would  otherwise  be  necessary,  actually  cost 
through  taxation  far  more  than  they  save  in  rate  payments. 
This  is  obvious  because  no  one  other  than  the  tax  payers 
and  rent  payers  of  New  Orleans  is  ever  going  to  pay  any 
part  of  the  cost  of  Water,  Sewerage,  or  Drainage  service. 
Everj^  unnecessary  increase  of  capacity  in  sewerage  and 
water  works  systems  required  by  waste  of  water  and  every 
unnecessary  mile  of  water  mains  or  sewers  built  ahead  of 
a  proper  and  healthy  continuous  and  contiguous  (but  not 
crowded)  growth  of  urban  area  to  serve  a  too  widely 
scattered  population,  is  adding  unnecessarily  to  the  first 
cost  and  to  depreciation  and  maintenance  and  operation 
costs,  for  which  no  one  other  than  the  New  Orleans  tax 
payers   or    New   Orleans   rent   payers   will   pay. 


Algae  Tastes  in  River  Watei 

Tastes  and  odors  in  water  supplies  resulting  from 
the  presence  of  algae  in  reservoirs  and  lakes  are  more 
or  less  common,  but  similar  conditions  in  river  water 
have  not  often  been  noted.  Rahway,  N.  J.,  has  for 
some  time  experienced  intermittently  unpleasant  odors 
and  tastes  which  it  thought  might  be  contributed  by 
the  wastes  from  a  chemical  plant  located  higher  up 
on  the  stream.  At  the  request  of  the  city,  the  state 
board  of  health,  represented  by  Messrs.  Daniels  & 
\\'hitehead,  investigated  the  conditions  and  reported 
thereon  a  few  days  ago. 

In  the  report  it  was  stated  that  uroglcna  as  well  as 
asterionella  and  other  diatoms  were  found  in  the  river 
water  and  that  the  cotton  used  in  straining  out  these 
microscopic  organisms  in  making  the  investigation 
had  a  peculiar  fishy  taste  and  odor  slmlar  to  that 
complained  of  by  the  citizens  in  the  public  water  sup- 
ply, and  the  inspectors  expressed  as  their  opinion  that 
these  microscopic  organisms  were  responsible  for  the 
tastes  and  odors.  The  following  is  quoted  from  their 
report : 

".\lthough  in  the  past  there  has  been  practically  no  trouble 
experienced  with  algae  growths  in  the  Rahway  river,  it  is 
evident  that  periodical  difficulty  in  that  direction  is  liable  to 
occur. 

"The  protozoa  themselves  are  intercepted  by  the  filters,  but 
the  oil  from  ruptured  and  dead  organisms  passes  through  to 
consumers  and  causes  the  odor.  A  very  minute  quantity  of 
oil  is  sufficient  to  occasion  a  very  pronounced  odor.  There 
is  nothing  unhealthful  about  it,  but  the  odor  and  taste  are 
extremely  unpleasant  and  should,  of  course,  be  eliminated.'' 

It  was  the  opinion  of  the  inspectors  that  it  would 
be  impossible  to  use  copper  sulphate  in  combatting  tlie 
algae  growth  to  be  found  in  the  river. 

"The  remedy  must  be  obtained  by  constructional  improve- 
ments at  the  plant,  as  the  plankton  organisms  cannot  be  satis- 
factorily and  finally  eliminated  by  any  reasonable  method. 
This  instance  it  is  the  uroglena,  one  of  protozoa,  and  next 
time  it  may  be  algae  or  something  else.  It  may  disappear  in 
a  week  or  persist  for  months,  unless  temporary-  improvement 
is  effected. 

"Only  a  partial  remedy  is  available,  that  of  aeration  of  the 
raw  water  before  going  into  the  sedimentation  basin.  Waldo 
S.  Coulter,  bacteriologist,  employed  by  city,  has  recommended 
the  installation  of  this  aerator  following  the  algae  troubles 
which  occured  about  July  30,  but  according  to  him  no  action 
has  been  taken  pending  the  report  of  the  investigating  com- 
mittee on  the  present  water  supply." 

In  regard  to  aeration  of  the  water  Mr.  C  "'Iter 
stated  a  permanent  aerator  for  five  million  gallons 
daily  would  cost  $5,000  and  a  temporary  unhoused 
wooden  aerator  could  be  erected  for  $1,000. 
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Recent  Legal  Decisions 


IXSLTFICIEXT     DESCRIPTION     OF     DEFECT     IN     STREET 
IN    NOTICE    OF    CLAIM    FOR    INJURY 

Requirements  in  statutes  and  ordinances  regulating 
the  method  of  presenting  claims  for  injuries  sustained 
through  defects  in  streets  are  constitutional,  reason- 
able and  in  the  furtherance  of  justice.  They  are  also 
mandatory;  and  a  substantial  compliance  with  the 
conditions  imposed  is  a  condition  precedent  to  the 
maintenance  of  an  action  against  a  municipality. 
The  Washington  Supreme  Court  holds,  Hanan  v.  City 
of  W'enatchee,  20i  Pac.  5,  that  the  recital  in  a  notice 
of  claim,  required  by  statute,  that  the  injury  was 
caused  "by  defective  sidewalk  located  on  the  northerly 
side"  of  a  named  street,  does  not  accurately  describe 
a  defect,  and  is  not  a  compliance  with  the  technical 
requirement  of  the  statute.  Nor  is  it  a  compliance 
with  the  purposes  of  the  statute.  Statutes  of  this  sort 
have  a  number  of  purposes.  One  of  these  is  to  give 
the  municipal  officers  notice  of  the  nature  of  the  de- 
fect which  caused  the  injury  on  which  the  claim  is 
founded  in  order  that  they  may  pay  or  otherwise 
settle  the  claim  before  the  municipality  is  mulct  in 
costs.  This  right  is  denied  them  unless  the  particular 
defect  is  pointed  out  to  them.  It  is  a  matter  of  com- 
mon knowledge  that  many  of  the  sidewalks  in  the 
municipalities  are  defective  in  some  respects;  but  not 
all  of  these  defects  will  give  rise  to  a  cause  of  action 
even  though  they  cause  an  injury. 


"SIDEWALK" 


AND    "PAVEMENT"    HELD    NOT 
SYNONYMOUS 


H.MPLOYEES       OF      RAILROAD      USING      CITY      STREETS 
UNDER    FRANCHISE   DISQUALIFIED   FOR   CITY 
OFFICE    UNDER    KANSAS    STATUTE 

Where  a  railroad  company  uses  certain  streets  and 
alleys  in  a  city  under  ordinances  granting  it  the  right 
to  occupy  them  with  its  tracks  upon  condition  that  it 
shall  conform  to  certain  requirements,  including  the 
keeping  the  track  in  good  condition  with  respect  to 
general  travel,  the  paving  of  the  track  between  the 
rails,  and  t  he  maintaining  of  a  driveway  and  sidewalk 
for  the  public,  the  Kansas  Supreme  Court  holds,  State 
v.  Groye,  201  Pac.  82,  that  one  who  is  employed  by 
such  company  as  a  boiler  maker  is  disqualified  to 
hold  the  office  of  city  commissioner,  under  the  Kansas 
statute  providing  that  no  employe  of  a  railway  cor- 
poration operating  under  a  franchise  granted  by  a 
city,  or  having  any  contract  with  it,  shall  hold  any 
cit_\-  office.  The  term  "franchise"  is  used  in  this 
statute  in  a  broad  and  general  rather  than  a  narrow 
and  technical  sense,  and  covers  rights  acquired  under 
such  ordinances,  and  the  relations  of  the  city  and 
railway  company  under  such  ordinances  are  con- 
tractual. 


•'COUNTY     OFFICER"     DEFINED 

The  California  Supreme  Court,  in  Coulter  v.  Pool, 
201  Pac.  120,  defines  a  "county  officer"  as  a  public 
officer  who  fills  a  position  usually  provided  for  in 
the  organization  of  counties  and  county  governments, 
and  is  selected  by  the  political  subdivision  of  the  state 
called  the  "county"  to  represent  that  governmental 
unit,  continously  and  as  part  of  the  regular  and  per- 
manent administration  of  public  power,  in  carrying 
out  certain  acts  with  the  performance  of  which  it  is 
charged  on  behalf  of  the  public. 


In  a  suit  to  restrain  an  assessment  of  property  for 
street  improvement  purposes,  the  sole  question  was 
whether  or  not  the  terms  "sidewalk"  and  "pavement," 
as  used  in  the  proviso  of  the  city  charter  imposing 
an  assessment  for  building  or  repairing  "any  sidewalk 
or  pavement"  are  exact  synonyms.  The  Oregon  Su- 
preme Court,  James  v.  City  of  Newberg,  201  Pac. 
212,  holds  that  each  word,  as  used  in  the  statute,  has 
a  distinct  meaning. 

^TItlJET     IMPK0VF;MENT     assessment     NOT     VOID     BE- 
CAUSE    PROPERTY     NOT     WITHIN     DISTRICT 
IS     BENEFITED 

The  California  courts  hold  that  the  proceedings 
which  form  the  basis  of  assessment  liens  for  street 
improvements  will  not  be  considered  void  because  all 
the  property  benefited  by  the  improvement  was  not 
embraced  within  the  district  assessed  for  such  work, 
since  the  question  as  to  the  limits  of  assessment  dis- 
tricts in  the  matter  of  making  such  improvements  is 
one  that  is  committed  solely  to  the  discretion  of  the 
municipal  body  determining  upon  such  improvement 
under  the  district  plan.  Larsen  v.  City  and  County 
of  San  Francisco,  182  Cal.  i.  Stokes  v.  Watkinson 
(Cal.)  201  Pac.  134. 

NATURE     OF     HIGHWAY     IMPROVEMENT     FOR     INDIANA 
VOTERS    PETITIONING    THEREFOR 

The  Indiana  statutes  as  to  the  improvement  of 
highways.  Burns'  Ann.  St.  1914,  §§7713,  77i6, 
7649,  7668,  and  Burns'  Ann.  St.  Supp.  1918,  §§771  la, 
7712,  7719,  make  the  questions  what  improvement 
shall  be  made,  and  whether  along  an  existing  highway 
or  along  the  line  of  a  new  one  laid  out  and  estab- 
lished for  that  purpose,  exclusively  for  determination 
by  the  qualified  freeholders  and  voters  of  townships 
affected;  jurisdiction  is  conferred  by  filing  a  petition 
signed  by  the  required  number  of  qualified  freehold- 
ers and  voters,  and  may  be  taken  away  by  an  adverse 
vote  of  the  legal  voters  of  the  township,  or,  in  ttie 
case  of  improvements  not  submitted  to  a  vote,  by  the 
remonstrance  of  a  sufficient  number  of  freeholders 
and  voters  affected.  And  neither  the  viewers  nor  the 
board  of  commissioners  have  any  power  to  lay  out, 
establish,  or  construct  any  improvement  except  as 
petitioned  for  by  a  sufficient  number  of  properly 
qualified  freeholders  who  are  voters.  Cincinnati,  I.  & 
W.  R.  Co.  V.  Board  of  Comrs.  of  Fayette  County, 
Indiana  Supreme  Court,  132  N.  E.  406. 


PUBLIC    UTILITIES'   COMMISSION    HAS    NO   JURISDICTION 

OVER      DANGEROUS      CONDITION      OF      STREET 

THROUCJH     LEAKING    WATER    MAIN 

The  Colorado  Public  Utilities  Commission,  dis- 
missing for  want  of  jurisdiction  a  complaint  against 
leakage  in  a  water  main,  Taylor  v.  City  of  Glenwooa 
Springs,  holds  that  the  Commission  has  no  jurisdic- 
tion as  to  the  dangerous  condition  of  a  street  causea 
by  the  leakage  of  water  undermining  the  street  and 
the  holes  excavated  therein  in  the  work  of  repairing 
the  pipe  line.  It  cannot  order  repairs  or  improve- 
mentij  in  a  water  main  except  upon  complaint  of  a 
patron  of  the  utility  that  the  leaks  in  the  pipe  line  are 
responsible  for  an  inadequate,  insufficient,  or  impure 
supply  of  water. 
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NEWS    OF    THE    SOCIETIES 


CALENDAR 
Jan.    4-14     —     CLEVELAND,      OHIO. 
BUILDING     EXPOSITION.        Municipal 
auditorium,  Cleveland,  Ohio. 

Jan.  5-6  —  AMERICAN  ENGINEER- 
ING COUNCIL.  FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES.  An- 
nual meeting:.  Washington.  D.  C. 

Jan.  e — DETROIT  ENGINEERING 
SOCIETY.     Secretarv.   O.    H.    Dawson. 

Jan.  9  —  MEMPHIS  ENGINEERS' 
CLUB.  Memphis.  Tenn.  Secretarv,  A. 
S.   Fry,   Memphis. 

Jan.  10 — ENGINEERING  SOCIETY 
OF  BUFFALO.  Iroquois  Hotel.  Buffalo. 
Secretary.  N.  L.  Nussbaumer,  80  W. 
Genesee    St.,    Buffalo. 

Jan.  12  —  ENGINEERS'  CLUB  OP 
DES  MOINES.      Des  Moines.  la. 

Jan.  12-14 — HIGHWAY  ENGINEERS' 
ASSOCIATION.  Baltimore  Hotel.  Kan- 
sas City,  Mo.  Secretary,  C.  W.  Brown, 
State  Hgwy.   Dept..  Jefferson  Citv.   Mo. 

Jan.  13  —  ENGINEERS'  CLUB  OF 
SEATTLE.  Seattle.  Wash.  Secretary, 
Lyman  T.  Banks,  916  L.  C.  Smith  Bldg.. 
Seattle. 

Jan.  14 — LOUISIANA  ENGINEERING 
SOCIETY.     New  Orleans.    La. 

Jan.  17-19  —  IOWA  ENGINEERING 
SOCIETY.  34th  annual  meeting-.  Sioux 
City.  Secretary — Lloyd  A.  Canfleld,  Des 
Moines,  la. 

Jan.  17-19 — ASSOCIATED  GENERAL 
CONTRACTORS.  3rd  annual  meeting. 
Hotel    ■Winton.    Cleveland     Ohio. 

Jan.  17-19 — ASSOCIATED  BUILDING 
CONTRACTORS  OF  ILLINOIS.  Chl- 
cago.    111. 

Jan.  17-20 — AS.<50CIATI0N  OF  CA- 
NADIAN BUILDING  AND  CONSTRUC- 
TION INDUSTRIES.  4th  annual  confer- 
ence. Royal  Connaught  Hotel.  Hamil- 
ton. 

Jan.  17-20  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Annual 
Convention  and  good  roads  show.  Chi- 
cago, 111. 

Jan.  1.«-19 — AMERICAN  SOCIETY  OF 
CIVIL  ENGINEERS.  Annual  meeting. 
New    York   City. 

Jan.  18 — ASSOCIATED  ENGINEER- 
ING SOCIETIES  OF  ST.  LOUIS.  An- 
nual meeting.  Secretarv.  Miss  C.  B. 
Adams.    3817    Olive    St..    St.    Louis. 

Jan.  18— SIOLTX  CITY  A.  A.  E.  Joint 
meeting  with  the  lo^wa  Engineering 
Society   convention.     Sioux   Cit.v.    la. 

Jan.  20 — BRIDGE  BIHLDERS'  AND 
STRUCTURAL  SOCIETY.  New  York 
City. 

Jan.  24-26— ILLINOIS  SOCIETY  OF 
ENGINEERING.  37th  annual  meeting. 
Decatur,  III. 

Jan.  27  —  NEW  YORK  SECTION. 
AMERICAN  INSTITUTE  OF  ELECTRI- 
CAL ENGINEERS.  Engineering  So- 
cieties' Bldg..  New  York  City.  Secre- 
tary— G.  I.  Rhodes,  115  Broadway,  New 
York   City. 

Jan.  27-28  —  WESTERN  PAVING 
BRICK  MANUFACTURERS'  ASSOCIA- 
TION.     Kansas    Citv.    Mo. 

Jan.  27-28— ARKANSAS  CHAPTER, 
A.    A.    E.     Little    oRck,    ArR. 

Jan.  30 — SOCIETY  OF  AMERICAN 
MILITARY  ENGINEERS.  Washington, 
D.    C. 

Feb.  13-16— AMERICAN  CONCRETE 
INSTITUTE.  Annual  Convention  Cleve- 
land. Secretary  Harvev  Whipple,  814 
New   Telegraph   Bldg.,   Detroit,   Mich. 

Feb.  12-17  —  CONFERENCE  OF 
HIGHWAY  ENGINEERING.  8th  annual 
conference.  University  of  Michigan, 
Ann    Arbor,    Mich. 

Feb.  15-17— AMERICAN  INSTITUTE 
OF  ELECTRICAL  ENGINEERS.  Tenth 
midwinter  convention.  Engineering  So- 
cieties' building.  New  York  City. 

Feb.  21-23  —  MINNESOTA  FEDERA- 
TION OF  ARCHITECTS  AND  THE 
MINNESOTA  SOCIETY  OF  CIVIL  EN- 
GINEERS. First  annual  convention 
Curtis  Hotel,  Minneapolis. 

Fob.  22 — AMERICAN  BUILDING  EX- 
POSITION. Municipal  Auditorium, 
Cleveland,  Ohio. 


Apr.  27-30 — BUILDING  OFFICIALS' 
CONFERENCE.  Apr.  27-28.  Cleveland. 
O. :  Apr.  29,  Massillon,  O. ;  Apr.  30, 
Youngstown,  O. 

May  l.'>-10  —  AMERICAN  WATER- 
WORKS ASSOCIATION.  Annual  con- 
vention.    Philadelphia,  Pa. 

DETROIT       KXGINEERIXG       .SOCIETY 

On  December  i6thinthe  Board  of 
Commerce  auditorium,  Detroit,  was  held 
a  meeting  of  the  Associated  Technical 
Societies  of  Detroit,  sponsored  by  the 
Michigan  Chapter  of  tJie  American  So- 
ciety of  Heating  and  Ventilating  Engi- 
neers. Prof.  J.  D.  Hoffman,  head  of 
the  mechanical  engineering  department 
of  Purdue  University,  addressed  the 
meeting  on  "Benefits  Derived  Through 
Co-operation." 

ENGIXEERS'     SOCIETV     OF     MIL- 
■WAUKEE 

A  meeting  of  the  Engineers'  Society 
of  Milwaukee  was  held  on  December 
21  st  at  the  Milwaukee  Athletic  Club. 
An  address  on  "How  Better  Lighting 
Interests  You,"  was  given  by  VV.  T. 
Blackwell,  manager  of  the  Commercial 
Engineering  Dept.,  W'estinghouse  Lamp 
Co.,  under  the  auspices  of  the  Milwau- 
kee branch  of  the  Illuminating  Engi- 
neering Society  in  conjunction  with  the 
Mihvauke   Better  Lighting  Campaign. 

KANSAS    EXGIXEERISIG    SOCIETY 

The  annual  meeting  of  the  Kansas 
Engineering  Society  was  held  on  De- 
cember 22-23  at  Hutchinson,  Kansas, 
comprising  business  sessions  and  ses- 
sions for  the  preentarion  of  profeional 
paper.  At  the  evening  session  on  the 
22nd  addresses  were  presented  by  P.  F. 
Walker  as  president  of  the  society  and 
by  P.  J.  Ruckel  of  Hutchinson,  Kansas, 
on  "Industrial  Activities  and  Matters  of 
General  Engineering  Interest  in  Central 
and  Western  Kansas."  On  the  atfer- 
noon  of  the  same  day  a  dinner  was 
given  tehe  society  by  the  Hutchinson 
Engineers'  Club.  At  all  the  various  ses- 
sions, conservation  and  the  public  ser- 
vice character  of  engineering  work  was 
stressed. 

nOSTON     .SOCIETY     OF     CIVIl,     ENGI- 
NEERS 

A  special  meeting  of  the  Boston  So- 
ciety of  Civil  Engin-eers  will  be  held  at 
Tremont  Temple  at  7.45  p.  m.,  Decem- 
ber 28th  for  discussion  on  tentative 
specifications  for  concrete  and  rein- 
forced concrete  prepared  by  a  joint 
committee  from  the  American  Society 
of  Civil  Engineers,  .'\merican  Society 
for  eTsting  Materials,  .\merican  Rail- 
way Engineering  Association  and  the 
Portland  oCncrete  .\ssociation.  The 
discussion  will  be  opened  by  Leonard  C. 
W  ason. 

ENGINEERS'   CLlIt    OF  THE   LEHIGH 
AALLEY 

The    Engineers'    Club   of    the    Lehigh 

Valley  has   elected   as   president   W.   O. 

Hearsey,  division  supcrintendeni   <"    the 


Bethlehem  Steel  Co.,  and  as  manager* 
W.  M.  Kelsey,  general  superintendent 
of  the  New  Jersey  Zinc  Co.,  Pahnerton, 
Pa. 

CONFERENCE     ON     CONSTRUCTIOX 
CONTRACTS 

Secretary  of  Commerce  Hoover  open- 
ed a  conference  of  constructors,  archi- 
tects and  engineers  in  the  Assembly 
Room  of  the  Department  of  Commerce, 
Thursday  morning,  December  15,  to 
consider  the  adoption  of  standard  con- 
tract forms  for  all  classes  of  construc- 
tion work.  The  meeting  was  called  to 
consider  the  suggestion  of  the  Hoover 
Report  on  the  Elimination  of  Waste 
in  the  Building  Industry,  that  present 
contract  forms  need  revision. 

The  representatives  of  important  or- 
ganizations delegated  to  attend  the  con- 
ference included  'Wm.  Stanley  Parker 
of  Boston,  Secretary,  American  Institute 
of  .\rchitects;  W.  D.  Faucette  of  X'or- 
folk,  Va.,  Chief  Engineer,  Seaboard  Air 
Line,  representing  the  American  Rail- 
way Engineering  Association ;  H.  El- 
tinge  Breed  of  K'ew  York,  representing 
the  American  Society  of  Civil  Engin- 
eers ;  J.  Waldo  Smith,  Chief  Engineer, 
Xew  Y'ork  Board  of  Water  Supply,  rep- 
resenting the  American  Water  Works 
Association ;  A.  P.  Davis,  Director,  U. 
S.  Reclamation  Service,  representing  the 
American  Engineering  Council ;  Mr. 
Onward  Bates,  Bates  &  Rogers  Con- 
struction Co.,  Chicago,  111.,  representing 
the  Western  Society  of  Engineers ;  J. 
W.  Cowper,  President,  John  W.  Cow- 
pcr  Co.,  Buffalo,  N.  Y.,  representing  the 
Associated  General  Contractors  of 
America ;  E.  W.  Reaugh,  President, 
Reaugh  Construction  Co.,  Cleveland, 
N.  Y.,  representing  the  National  .Asso- 
ciation of  Builders'  Exchanges. 

The  purpose  of  the  conference,  as  set 
forth  in  a  memorandum  accompanying 
the  letter  of  invitation  to  the  several 
associations  represented,  was  to  select 
the  general  principles  applicable  to  all 
kinds  of  construction,  and  the  special 
provisions  complementary  thereto  but 
applicable  only  to  individual  classes  of 
wrk,  and  from  these  (l  to  create  a 
Universal  Document  which  will  contain 
standard  provisions  for  all  classes  of 
construction  work  and  (2)  to  estabhsh 
individual  standard  contract  forms  for 
each  type  of  construction,  such  as  have 
been  developed  for  buildings  by  the 
American  Institute  of  Architects  and 
for  railroad  construction  by  the  .Amer- 
ican  Railway   Engineering  Association. 

Itis  hoped,  that  this  will  result  in: 

(1)  Less  expenditure  for  legal  serv- 
ices in  drawing  proper  contracts,  and 
the  elimination  of  disputes  over  con- 
tracts already  drawn. 

(2)  Less  duplication  of  work  in  the 
professions  attendant  on  construction. 

(3)  Better  safeguard  for  owners  and 
increased  public  confidence,  and, 

(4)  An  improved  standard  of  con- 
struction service  throughout  the  country. 
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New    Appliances 


DeHcriblnj;   NeiT   Mnchinery,   ApparntUH,   Alnterinls    and     Methods     and     Recent     Interesting     Instnllatftonn 


HOIST     OPERATED     EV     ONE     MAN.      MOUNTED     WITH     AIR     COM- 

PREKSOR,     ELIMINATES     TWO     MEN     NECESSARY     FOR     STEAM 
HOIST    AND   COMPRESSOR    IN    BACKGROUND    THAT    IT    WAS 
REPLACED 

O.    K.    AIR    COMPRESSOR    AND    HOIST 

A  combined  air  compressor  and  hoist, 
manufactured  by  the  O.  K.  Clutch  & 
Machiner>'  Co.,  has  been  installed  for 
the  erection  of  bridges,  structural  steel 
work,  tanks  and  other  purposes  by 
many  of  the  large  erection  and  con- 
struction firms. 

They  are  very  simple,  durable  and 
compact  and  eflfc^i  a  considerable  econ- 
omy of  space,  labor,  power  and  trans- 
portation. The  machine  shown  in  the 
engraving  has  replaced  the  hoist  and 
compressor  shown  in  the  background 
and  its  use  eliminates  the  services  ot 
two  men  necessary  for  the  operation  of 
those  separate  units.  The  photograph 
was  taken  during  the  erection  of  the 
new  factory  of  the  Electric  Storage 
Battery  Co.,  Philadelphia,  and  shows 
e(|uipment  having  ii  h.p.,  4-cycle,  single 
cylinder,  horizontal  type  engine  with 
7'/4-inch  bore  and  9-inch  stroke,  with 
capacity  of  55  to  65  piston  displacement 
per  minute.  It  is  direct  connected  to 
tITe  engine  by  a  double  throw  crank 
shaft.  The  hoist  has  a  capacity  of  2,- 
200  pounds  and  the  shipping  weight  of 
the  unit  mounted  on  steel  channels,  and 
without  air  tanks  for  trucks,  is  5,400 
pounds. 

The  first  unit  of  the  Xo.  3  compres- 
sor hoist  was  sold  in  1916  and  is  still 
in  operation  giving  excellent  service  on 
tank  and  tower  work. 

P.     <£     H.     OASOLINE     SHOVEL     IN 
MOUNTAIN    ROAD    WORK 

The  accompanying  illustration  of  the 
Bear  Creek  Road  job  shows  an  inter- 
esting application  of  a  Pawling  & 
Harnischfeger      gasoline-driven      power 


P.    &   G.    G.\SijLI.\E    SUO\-EL   IN    D.'i.N- 
GEROUS    MOITNTAIN    ROAD    WORK 


shovel  used  by  the  contractor,  C.  Miles. 
This  road  work,  3,000  feet  above  sea 
level  in  the  Santa  Cruz  Mountains  was 
done  at  a  figure  30  cents  per  cubic  yard 
less  than  estimated  by  experienced  ex- 
cavating contractors  and  illustrates  that 
the  freedom  of  movement  of  a  gasoline- 
driven  shovel  is  an  important  factor. 
The  work  was  done  by  excavating  one 
side  of  the  road  and  over-casting  to 
form  the  other  half.  Because  of  re- 
quiring no  water  pipe  line  to  the  shovel, 
it  may  be  operated  in  remote  locations 
far  aawy  from  source  of  supplies.  The 
gasoline  fuel  used  in  comparatively 
small  amount  is  easier  to  supply  than 
coal,  wood  or  crude  oil.  The  corduroy 
traction  gives  the  mobility  needed  to 
operate  continuously,  one  man  on.  the 
shovel  having  all  movements  of  the 
bucket  and  machine  under  his  control. 
The  services  of  licensed  engineer  and 
firemen   are  not   required. 


INDUSTRIAL  NOTES 


The  thirteen  Meyers  Whaley  Shovel- 
ing Machines  now  installed  on  the 
main  tunnel  of  the  Welch-Weterly 
.'\queduct  for  the  San  Francisco 
water  supply  are  credited  in  the  re- 
port of  city  engineer  M.  M.  Shaugh- 
nessy,  with  unquestionably  accounting 
for  "the  maximum  progress  with  mini- 
mum cost  for  the  work ;  the  average 
cost  of  2,915  feet  of  rock  tunneling, 
exclusive  of  ooverhead  and  plant 
charge  being  $27.46  per  lineal  foot,  for 
labor  and  material." 

This  tunnel,  111/^  feet  in  diameter 
and  19  miles  long,  is  blasted  in  sec- 
tions 9  to  13  feet  long,  for  which  thi» 
drilling  and  shooting  is  done  in  14  to 
16  hours,  siiTiultaneous  with  the  muck- 
ing. When  executed  by  band  the  muck- 
ing costs  $109. .50  and  takes  19  to  21 
hours ;  by  machine  it  costs  $33.00  and 
takes  3  to  5  hours,  making  a  net  sav- 
ing per  shaft  of  $76.50  and  16  hours 
time. 

The  H.  W.  Clark  Company  an- 
nounces an  increase  in  it's  Capital 
Stock  from  $73,000.00  to  $200,000.00 
($130,000.00  common  and  $50,000.00 
seven   per   cent   preferred   cumulative). 

A  one  hundred  per  cent  stock  divi- 
dend was  declared  out  of  the  earnings 
of  the  Company,  and  some  of  it's  com- 
mon stock  as  well  as  some  of  the 
seven  per  cent  cumulative  stock  is 
offered  for  sale. 


PERSONALS 

Taylor,  Alfred  A.,  for  several  years 
general  superintendent  of  the  depart- 
ment of  street  cleaning  of  New  York 
City,  has  been  appointed  commissioner 
to  succeed  John   P.  Leo,  resignde. 

Mack,  Macklin  has  been  appointed  en- 
gineer for  the  city  planning  commission 
of  Indianapolis. 

Buck,  C.  D.,  formerly  assistant  to  the 
chief  engineer,  Delaware  state  highway 
department,  has  been  promoted  to  the 
position  of  chief  engineer. 

Sheridan,  Lawrence  V.,  an  engineer  of 
Dallas,  Tex.,  has  been  appointed  execu- 
tive secretary  of  the  Indianapolis  plan- 
ning   commission. 

Miles,  E.  L.,  of  Lindsay,  Ont.,  road 
superintendent  for  Victoria  county,  has 
been  apopinted  county  engineer,  and  will 
bold   Ixjth  positions. 

Haden,  J.  G.,  of  Clay  Center,  Ivansas, 
has  been  appointed  water  and  light  sup- 
erintendent for  Horton,  Kansas,  10  suc- 
ceed R.  J.  Wolfe,  who  recently  resigned. 
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New  Catalogs  of  Interest  to  City  and  County  Engineers,  Superintendents 
of  Water  Works,  Superintendents  of  Streets,  Contractors  and 

All  Engaged  in  Public  Works 

If  you  want  any  of  these  Catalogs,  write  the  number  on  a  postal,  sign  your 
name  and  address  plainly,  and  mail  it  to  PUBLIC  WORKS,  243  W.  39th 
St.,  New  York.    The  Catalogs  will  be  sent  to  you  promptly  without  charge 

or  obligation 


AUSTIN    MOTOR    SWEEPER 

229.  Austin-Western  Road  Machinery 
Co.,  2218  Market  St.,  Philadelphia,  Pa. 
Catalog  G,  9  x  12  inch,  20  pages,  illus- 
trated, heavy  paper,  printed  in  colors. 
Describes  improved  4-\vheel  type  Austin 
Motor  Sweeper,  illustrated  with  photo- 
graphs of  actual  standard  machines, 
taken  before  shipment  or  in  operation 
and  by  accurate  line  drawings  made  by 
tracing  photographs  of  the  parts  shown. 
Without  damaging  the  pavement  the 
machine  will  pick  up  dirt,  elevates  it 
to  the  hopper,  carries  it  to  dumping 
point  and  discharges  it,  eliminating, 
without  extra  cost  or  service,  several 
different  kinds  of  labor  and  expense 
items  required  under  other  street  clean- 
ing methods.  The  catalog  illustrates 
brooms,  elevators,  water  systems,  chas- 
sis, and  dirt  container.  The  entire  ap- 
paratus can  be  easily  handled  by  a  sin- 
gle man  competent  for  truck  driving 


PUMPING    MACHINERY 

230.  Advance  Pump  &  Compressor 
Co.,  Battle  Creek,  Mich.,  bulletins  201, 
202  and  204  to  220  inclusive,  fastened 
in  adjustable  stiflf  paper  covers.  Descrip- 
tions, specifications  and  illustrations  of 
centrifugal  and  plunger  steam,  power 
pumps  for  boiler  heating,  water  works, 
irrigation   and    other   purposes. 


BUTT-JOINTS    NESTABLE 
CULVERTS 

231.  Chattanooga  Road  Machinery 
Co.,  Chattanooga,  Tenn.  6x9  in.,  20 
pages  illustrated  descriptions  of  cul- 
verts made  with  semi-cylindrical  sec- 
tions of  corrugated  steel  keyed  together 
on  longitudinal  reinforcing  ribs. 


BUCYRUS  CLASS-72  TRENCH 
EXCAVATOR 

232.  Bucyrus  Co.,  S.  Milwaukee,  Wis. 
Bulletin  T-1002.  describing  Bucyriis 
Class- 72  Trench  Excavator  with  capaci- 
ty for  digging  trenches  in  hard  soil  up 
to  72  inches  wide  and  20  feet  deep, 
mounted  on  caterpillar  traction  and 
built  with  shovel  type  of  construction  to 
insure  great  strength  and  durability. 


SMITH  MIXERS 
233.  "On  the  Job  with  Smith  Paving 
Mixers"  is  the  title  of  a  new  Catalog 
(No.  409-B),  issued  by  The  T.  L. 
Smith  Co.,  1125  32d  Street,  Milwau- 
kee, Wis.  Photographs  taken  on  vari- 
ous jobs  throughout  the  country  of  all 
sizes  and  types  of  Smith  Paving  Mix- 
ers, are  featured,  and  also  illustrate 
the  various  types  of  auxiliary  equip- 
ment used  by  road  contractors — indus- 
trial railway  and  batch  boxes  with 
paver  derrick,  dump  body  trucks,  auto- 
matic loaders,  wheel  barrow  loading, 
etc. 


Mechanical  points  of  particular  inter- 
est in  Smith  Papers  are  shown  by  means 
of  actual  photos.  Copies  of  this  new 
catalog  409-B  will  be  gladly  sent  free 
on    request. 


LAND  DREDGES 
234.  Bay  City  Dredge  Works,  Bay 
City,  Mich.,  catalog  B,  lox6'/2  in.,  78 
pages,  illustrated,  embossed  heavy  paper 
covers,  halftone  engravings  and  de- 
scriptions of  special  features  of  dredges 
of  the  crawler,  walking,  track  and  float- 
ing types  and  data  of  work  executed  un- 
der unusual  conditions,  road  work,  and 
highway  excavations,  sewer  tile  and  ditch 
excavations 


STEEL    SASH 

235.  Truscon  Steel  Co.,  Youngstown, 
O.  8^x11  in.,  80  pages,  illustrated, 
showing  detailed  drawings  and  photo- 
graphs, together  with  specifications  and 
descriptions  of  the  features  of  steel 
side  wall  sash  for  counterbalancing — 
continuous  sash,  mechanical  operators, 
standard  and  special  partitions  and 
channel  and  tubular  doors. 


HYDRAULIC     AND     SANITARY 
EQUIPMENT 

236.  The  Sanitation  Corp.,  165  Bdwv", 
New  York  City.  Bulletin  G-6,  8  x  loyi 
inches,  40  pages,  illustrated  descriptions 
of  sanitation — Geiger  gate,  valves  and 
control  apparatus,  Olier  automatic 
pumping  machinery  and  ejectors,  sani- 
tation-Wuurl  rapid  sand  filters  and 
Larner-Johnson   valves. 


HOISTING    M.4CHINERY 

237.  Catalog  24  of  Street  Bros.  Ma- 
chine Works  describes  and  illustrates  a 
large  line  of  standard  steam  and  elec- 
tric hoisting  machinery,  including  cable- 
way  engines,  cargo  hoists,  derricks  for 
all  purposes,  dredging  engines,  excava- 
ting machinery,  swinging  engines,  wind- 
lasses, drill  frame  hoists  and  many  other 
special    appliances. 


WELLER    STORAGE    PLANTS 

238.  Weller  Manufacturing  Company. 
Chicago,  liuUetin  105,  7^x10  inches,  32 
pages,  illustrations  and  descriptions  of 
unit  systems  steel  bins  for  storage  for 
large  or  small  quantities  of  sand,  grav- 
el, broken  stone,  coal  and  other  materi- 
ials.  Crushing,  elevating,  conveying, 
screening  and  washing  plants,  cement 
unloaders,  car  unloaders  and  car  fillers. 


HEATING    AND    STORING    TANKS 

239.  Walter  E.  Mills  Contractors' 
Equipment  Co.,  1222-23  Vol  Street,  Life 
Building,  Chattanooga,  Tenn.  Bulletin 
illustrating  construction  and  equipment 
of  asphalt  cement  tanks  fitted  with 
steam  chamber  and  steam  core  to  main- 
tain material  at  working  temperature. 
Capacities  of  tanks  suited  to  require- 
ments of  job  and  to  promote  saving 
of  time,  fuel,  work  and  material,  also 
manufacturers  of  plain  tanks  for  stor- 
age of   fuel  oil.  J 

POWER      DRIVEN      TRIPLEX      PUMPS  I 

240.  C.  H.  &  E.  Manufacturing  Co.,  ■ 
Milwaukee,  Wis.  Illustrated  bulletin  de- 
scribing single  indelivering  large  quan- 
tities of  water  a  long  distance  under 
pressure  for  road  making  purposes. 
Duplicate  pumps  installed  on  steel 
trucks  afford  portability  and  reserve 
for   accident. 

AN     EPFIECIENT     HOLT    TRACTOR 

241.  Heil  Company,  Milwaukee.  Wis. 
tor,  used  by  Lane  &  Maloney,  to  serve  a 
large  Russell  Grader  has  been  operated 
10  hours  a  day  for  90  days  without  any 
expense  for  repairs  and  from  August 
2Sth  to  September  2Sth  moved  29,975 
yards  of  dirt  at  the  same  time  that  18 
mules  averaged  about  1,000  yards  of 
dirt  per  month. 

COST    OF    TRACTOR    SERVICE    FOR 
ROAD   GRADING 

242.  Atlas  Valve  Co.,  282  South  St., 
Threshing  Machine  Co.  were  satisfac- 
torily used  on  road  grading  contracts 
by  W.  A.  Kettlewell,  Iowa  City,  Iowa, 
who  writes  that  in  very  light  sand  the 
tractor  loaded  a  Maney  wheeler  with  a 

MANHOLE  COVERS 

243.  Wm.  Dee  Co.,  30  No.  LaSalle  St., 
Chicago,  Catalog  No.  8,  3^  x  6}4  in., 
32  pages.  Chiefly  descriptive  of  stand- 
ard manhole  castings  and  covers,  gra- 
tings, gutter  passages,  inlets,  liner 
plates  and  grate  bars.  Also  notice  of 
Harvey  motor  trucks. 

ROAD   REPAIR  OUTFITS 

244.  H.  P.  .'\ndressen  &  Co.,  1261  No. 
Clark  St.,  Chicago,  111.  Description  of 
a  complete  portable  outfit  for  econom- 
ical and  effective  road  maintenance,  de- 
signed for  quick  and  complete  repair 
of  asphalt,  bituminousu  concrete,  ce- 
ment concrete,  brick,  or  waterbound  and 
asphalt  macadam  pavement,  providing 
all  materials,  tools  and  equipment  in  a 
single  outfit. 

IRON    AND    WIRE    WORKS 

245.  E.  T.  Barnuni  Iron  &  Wire 
Works.  Detroit,  Mich.  Catalog  570, 
7  X  10-inch,  66  pages,  illustrated. 
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ADVANCE  INFORMATION  ITEMIZED   PRICES 

To    be    of    value    this    matter    must    be    printed    in  tiie   number   immediately   following   its   receipt,   whlcii 

makes  it  impossible  for  us  to  verify  it  all.     Our  sour  ces  of  information  are  believed  to  be  reliable,  but  we 

cannot  guarantee  the  correctness  of  all  items.     Parties  in  charge  of  proposed  work  are  requested  to  send  us 

information  concerning  it  as  early  as  possible;  also  c  orrection  of  any  errors  discovered. 


BIDS  ASKED   FOR 


STREETS    AND    ROADS 


Ala.,    Anniston  Jan.    3 

For    2*. 000    sq.    yds..    St.    pav.,     26.000 
lin,  ft.  curb  and  gutter — Robert  L.  Tot- 
ten,    Engr..  Birmingham,   Ala. 
Clil,,    Los    Angeles  8    a.m.   Dec,  28 

For   const,    cement    walks. — Bd.    Edu- 
cation. 
Fla.,   Lake  Wales  '.:   I>.iii.  Jan.  31 

For    175.000    sq.    yds.    st.    paving. — M. 
M.    Ebert.    Town   Clk. 
Ind.,    Hnmmonil  Uoc.   .tO 

For   grad.   and   pav.   certain    sts., — Bd. 
Pub.    Wks. 
Ind.,  Algona  2  p.m.,  Jan,  16 

For    Geo.    Maxton    hwy.    impv..    29,784 
ft.     grad.,     drain     and     pav. — Frank     C. 
Watkins.  Steuben  Co.  Aud. 
Ind.,  Anderson  10  a.m.,   Jan.   16 

For     Cassellman      L.      Bruce.      Henry 
Oamp.  Chas.  P.  Gather,  Harry  O'Connor 
and  David  B.  Cole  rds. — Henry  P.  Har- 
die.   Co..   Aud. 
Ind.,  Indianapolis  10  a.m.,  Jan.  2 

For    grad.    and    pav.   certain    sts. — Bd. 
Pub.   Wks. 
Ind.,  Marlon  Co.  10  a.m.,  Jan.  26 

For    const,    part    of   Churchman    Pike, 
and   cone.    rd.    on    Worthwestern    Ave. — 
Leo  K.   Fesler.  Co.   Aud. 
Ind.,    Petershiir^  Jan.    2 

For   pav..    gravel    and   .-tone  surf,   va- 
rious   rds.. — W.    F.   HisU;y.   Co.    Aud. 
la.,   Hampton  1:30    a.m.,    Dec.    .tO 

For   gravel   surf,   approx.    4.10   mi.    rd. 
— Co.    Aud. 
Kans.,  Hiawatha  Jan.  .% 

For    grad.     and    culverts    on     Capitol 
hwy.,    XX    6.756    mi., — Ijl.    C.    1>.    ^Vagner, 
Kemper   Bldg..   Kansas   City,    Mo. 
MIeh.,   Gladwin  10  a.  m.,  Jan.  6 

For  shaping  rd..  const,  drain,  struc- 
tures and  surf,  with  gravel  5.516  mi. 
rd. — Frank  R.  Rogers.  St.   Hgwy.  Comr. 

Mich.,    Howell  1:30    p.m.,    Jan.    3 

For  shaping  rd.  and  const,  drain, 
structures  on  0.530  mi.  rd. — Frank  F. 
Rogers.    St.    Hgwy.    Comr. 

Mich.,    Jackson  1:30    p.m.,    Jan.    5 

For  shap.  rd..  constr.  drain  structures 
and  ruf.  with  gravel  4.646  mi.  rd. — 
Frank   F.  Rogers.  St.  Hgwy  Comr. 


N.    Y.    Albany  1    p.m.,  Jan.    10 

For     impv.     about     45     mi.     hgwy.     in 
various     counties — Herbert     S.      Sisson, 
St.   Hgw.v  Comr. 
Tex.,   Georgetown  11  a.m.,  Jan.  10 

For  cle.ar.,   grub.,    grad..  drain,   struc- 
tures   and    surf.,    abt.    7.5    mi.    Florence 
rd. — H.     A.    Hodges,    Co.    Aud. 
Tex.,    Jasper  2:30    p.m.,    Jan.    10 

For   const.    11.1    mi.    rd.   on   St.    Hgwy. 
3 — C.    P.    Hunter,    Co.    Engr. 
Wis.,    Madison  11    a.    m.,    Jan.    12 

For  grad.  and  surf,  east  and  west 
Approaches  to  Sauk  City  bridge — ^Wis. 
Hgwy   Comr. 


sewerage; 


111.,    Downers   Grove        7:30   p.m.   J:in.   7 

For  sewage  disposal   plant,   etc., — Bd. 
Trustees,    San    Dist. 

Mich.,   Detroit  11   a.m.,  Dec.  30, 

For  const,   sewer  and   manholes — Jos. 
A.   Martin,   Comr.,    Dept.    Pub.   Wks. 
N.    Y.,    Kuiralo  11    a.m.    Dec.    27 

For    const.     10-in     tile     sewer. — Dept. 
Pub.    Wks. 


WATER    SUPPLY 

Cal.,  Los  Angeles  3  p.m.   Dec.  27 

For    cast     iron     fittings, — Dept.     Pub. 
Serv. 
Ga.,  Atlanta  2:30  p.m.  Jan.  31 

For   const,  filter   plant   and   clear   water 

reservoir, — J.    N.    Landers,    Purchasing 

Agt. 

La.,    Abbeville  Jan.    B 

For  impr.  water  works  and  elec. 
lighting  system,  install,  pumps,  water 
line  material,  well-working  equipment, 
reservoir,  etc., — Henry  A.  Mentz,  Mgr., 
Magnolia,  Miss. 
JV.    Y.,    Central    Isllp  Jan.    11 

For  artesian  well  for  additional  wa- 
ter supply  at  power  plant, — State  Hos- 
pital  Com. 

BRIDGES 


la.,   Clinton    10   a.    m.,   Jan.    19 

For  const,  bridges  and  culverts  on 
Primary    (Rd.    Proj.    No.    125 — Co.    Aud. 

LIGHTING  AND  POWER 

Cal  ,   Los    Angeles  10   a.m.   Dec.   27 

For    lighting    Pacific    ave.. — Bd.    Pub. 
Wks. 
HI.,  Sprinsfleld  1  p.m.  Dec.  27 

For  storage  tank  and  piping  in  pow- 
er   house, — Supervising   Archt.,    Capitol 
bldg. 
Nebr.,  Ewhig  Feb.  16 

For  const,   bridge  over  Elk  Horn    Ri- 
ver.— Geo.    E.   Johnson,    State    Engr. 
O.,    Orrville  Jan.    7 

For  erection  of  overhead  transmis- 
sion line — H.  D.  Hamlin.  Clk..  Bd. 
Trustees  of  Pub.  Affairs. 

DRAINAGE    AND     IRRIGATION 


Ind.,   Fort   Wayne 

For    const.    Salgy 


twp.. 


^o.   Surv. 


1    p.m.  Jan.   7 

ditch,    St.    Joseph 


MISCEIiLANBOUS 


la.,  Audubon  2  p.ni.,  Jan,  5 

For   const.   2   brdiges — Co.    Aud. 
la.,   Bedford  1:30   p.m.,   Dec.  30 

For   rents.    47   culverts   and   4    bridges 
— Co.   Aud. 


Ala.,   Mobile  11    a.m.   Jan.    20 

For  dredge  pontoon  oatamarans  with 
discharge    pipe,    U.    S.    Engr.    Office. 
N.    Y.,    Manhattan  2    p.m.,    Jan.    5 

For  motor   trucks — Henry   H.   Curran 
— Boro.    Pres. 
O.,    Ironton  Dec.    30 

For  maintenance  of  county  ditches 
for  1022 — Co.  Comra. 

N.  J.  Newarli — Virgilio  Spiniello, 
Orange  N.  J.,  awarded  contract  for  Sec. 
19  Garfield  Wallington-Passaic  Inter. 
Sfwer,    $05,654. 

O.  Wailsworth — M.  Abernathy,  Akron 
O.,  awarded  contract  for  San.  sewer, 
$2,100. 

O.   Akron — D.    E.    Beattie    Co.,    Akron, 
O..    awarded    contract    for    construction 
sewers,    $63,877. 
Ont.,  Toronto  noon  Dec.  27 

For    sand     dryers    for    asphalt    plant, 
T.    L.    Church.    Chn.,    Bd.    Control. 
Was.,    Taouma  2    p.m.    Dee.    20 

For  const,  transit  shed,  pier  No.  2, 
— Port    Tacoma. 


Contracts  Awarded 


Ala.,  Fort  Payne — J.  P.  Dicus,  Bur- 
law, N.  C,  received  contract  from 
State  Highway  Department.  Mont- 
gomery, at  $159,325.92.  to  construct 
17,758  miles  of  chert  road.  J.  H.  May- 
er,  Division    Engineer.    Birmingham. 

Ala.,  Mobile — Hancock  Brothers  low 
bidder  on  building  concrete  road  be- 
tween   Mobile    and    Chickasaw    for    Mo- 


bile County  Commissioners;  probably 
will  receive  contract.  (Federal  Aid 
Project.) 

Alabama — State  Hy.  Dept.,  Montgom- 
ery, grading,  briding  and  surfacing,  lo- 
cal chert.  1.758  mi.  road  between  Ft. 
Payne  and  Collinsville.  De  Kalb  Co., 
to  J.  P.  Dicus.  Burgaw.  N.  C.  68.356  cu. 
yd.  common  excav".,   $0.26   per  cu.yd.  17, 


834  cu.yd.  solid  rock  excav..  $0.80,  45, 
168  cu.yd.  chert.  1  mi.  haul.  $0.63,  98, 
604  cu.yd.  chert  i/;  mi.  additional  haul. 
$0,175.  182.913  lb.  reinforcing.  $0.06. 
etc.,    total    $159)326. 

Ark.,  Little  Rock — O.  Kochtitzky, 
England,  Ark.,  low  bidder  for  clearing, 
grading   and   dredging    work.    $80,221. 

Cal,    Santa    Barbara — Santa    Barbara 
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Co..  paving  29  mi.  Surf-Lompoc  High- 
way, asphaltic  concrete,  to  Fairchild- 
Gilmore  &  Wilton  Co.,  Pacific  Electric 
BIdg.,  Los  Angeles.   $497,989. 

Cal.»  Santa  Barbara — Paving  Haley 
Cota.  Soledad  and  Casitas  Sts..  li/^  in. 
asphaltic  concrete  on  5  in.  concrete,  to 
Hunter  &  Richardson,  525  Haley  St., 
S55,136. 

Cal.,  Los  Ajigeles — Paving  with  6  in. 
concrete,  curbing,  guttering  and  sew- 
ers in  Eaglerock  Ave.,  to  Falrchild- 
Gilmore-Wilton  Co.,  Pacific  Bldg.,  J40, 
410. 

Cal.,  Fresno — Improving  portions  of 
Echo.  Elizabeth  and  Dudley  Sts.,  to 
Federal  Constr.  Co.,  Call  Building,  San 
Frtancisco,  166, 41S  sq.  ft.  grading,  142, 
822  sq.ft.  li^  in.  Warrenite  surface  on 
31/;  in  asphaltic  concrete,  5,230  sq.ft. 
concrete  gutter,  15,230  ft.  concrete  curb. 
15,967  sq.ft.  cement  sidwalks,  etc..  ?53. 
862:  M  St.  between  Kern  and  San  Diego 
Sts.,  to  Thompson  Bros..  1514  H  St.  193. 
118  sq.ft.  grading,  180,555  sq.ft.  -i/,  in. 
Warrenite  surface  on  5  in.  concrete 
12.060  sq.ft.  concrete  gutter.  6.647  lin. 
ft.  concrete  curb.,  etc.,  $70,144;  San 
Joan  St.  between  Bway.  and  M  St.  to 
California  Road  and  Street  Impvt.  Co., 
Bank  of  Italy  Bldg.,  68.521  sq.ft.  grad- 
ing. 63.244  sq.ft.  li/,  in  Warrenite  sur- 
face on  3i4  in.  asphaltic  concrete,  5.075 
sq.ft.  concrete  gutter  and  2.598  lin. ft. 
concrete  curb,  $20,135;  University  and 
Moroa  Aves.  and  Van  Ness  Blvd.,  to 
California  Road  and  Street  Impvt.  Co., 
Bank  of  Italy  Bldg.,  105,468  sq.ft.  grad- 
ing. 81,499  sq.ft.  li^  in.  Warrenite  on 
3i/,  in.  asphaltic  concrete,  3,291  sq.ft. 
concrete  gutter,  3,878  ft.  concrete  curb. 
6,652  ft.  cement  sidewalks,  etc..  $31,936. 
Cal.,  Calexico — Grading  and  constru- 
cting curbs,  sidewalks  and  crosswalks, 
to  L.  S.  Atkinson,  Chapman  Bdg.,  Los 
Angeles.     $269,496. 

Fla.  Duncflin — Grading,  paving,  curb- 
ing and  guttering  li/^  mi.  Bway..  Scot- 
land. Virginia,  Douglas,  Lowden  and 
Edgewater  Sts.,  20,500  sq.yd.  asphalt 
block  and  19.500  lin. ft.  concrete  curb, 
and  gutter,  to  J.  G.  Yeats.  Port  Tam- 
pa.   $68,000. 

la,.  .Forest  .City — Winnebago  Co., 
grading  and  gravel  surfacing  Sects. 
A  and  B.  Primary  Rd.  Project  120,  east 
and  west  through  Thompson,  21,716  cu. 
yd.  e-\cav.  and  22.255  cu.yd.  gravel  to 
W.  Dutton,  Boone,  19,404  cu.  vd.  excav. 
at  $0.32  and  2.312  cu.  yd.  at  $0.35  per 
cu.  yd.;  L.  H.  Miarvill.  Des  Moines.  9,202 
cu.  yd.  gravel,  1  mi.  haul,  $0,387  per  cu. 
yd,  57,720  units,  Hi  mi.  hual,  $0,104, 
17.160  cu.  yd.  1  mi.  haul,  $0.38,  84,240 
units    i^    mi.  haul,    $0.10. 

III.,  East  Moline — Paving  various  sts., 
monolithic  cone,  asphalt  or  vitr.  brk. 
to  V.  McLain  Constr.  Co.,  922  V-  15th 
Ave..   $107,000. 

111.,  Chicago — Bd.  Local  Impvts.,  pav- 
ing 62nd.  61st.  Parkside.  Major.  Massa- 
oit,  Menard,  Mansfield,  Mayfield  and 
Mason  Sts.,  to  J.  A.  McGarry  &  Co., 
189  West  Madison  St.,  $233,000. 

Illinois — Dept.  Pub.  Wks.  and  Build- 
ings. Div.  Highways.  Springfield,  cone, 
paving  3.89  mi.  Route  5.  Sect.  6,  Du 
Page  Co.,  to  C.  C.  Stewart  &  Co.,  Chi- 
cago.  $82,760:   5.83    mi.    Route    18.      Sect. 

9,  DuPage  Co,  to  A.  Ward  &  Sons.  Oak 
Glen,    $124,360:    6.45    mi.   Route    18.    Sect. 

10.  DuPage  Co.,  to  Cook  County,  Contg. 
Co.,  115  South  Dearborn  St.,  Chicago. 
$134,951. 

Ind.,  Greenfield — B.  D.  McColIy  & 
Son..  Renslaer.  Ind..  awarded  contr.  for 
Parks  Crossley  gravel  Rd.,  $7,700: 
Wright  &  Wickard  Rd.,  to  R.  P.  Const. 
Co.,  Lebanon,  Ind.,  $10,709;  also  C.  A. 
Presnel  Gravel  Dd..  $3,125;  I.  J. 
Baity  Gravel  Rd..  $8,274:  E.  B  Cliff 
gravel  Rd..  $9,245:  C.  R.  Milburn  gravel 
Rd..  $12,765  and  H.  E.  Wilson  Rd.  to 
C.  B.  Huffmann,  Warren  Ind..   $6,932. 

Ind.  Clay  County— The  Commission- 
ers have  let  the  following  contracts: 
Homer  Johnson  road  let  to  Meneely 
Riggs  &  Brown,  of  Fontanet,  Ind  ' 
Daniel  V.  Lemay  road  let  to  the  same 
bidders,  who  bid  $11,285.99  on  the 
Johnson  road  and  $3,551.81  on  the 
Lemay  road.  The  roads  are  to  be  of 
stone   and    gravel. 

Minnesota — State  Hy:  Com..  St  Paul 
paving   23   mi.    State    Project    27-21     be- 


tween Morrison  Co.  Line  and  Sherburne 
Co  .line,  Benton  Co.,  241.000  s.yd.  cone, 
to  McCree,  Moos  &  Co.,  711  Merchants 
Natl.  Bank  Bldg..  St  Paul,   $544,811. 

Minn.  St.  Paul  State  Highway  Com. 
awarded    contracts    as    follows: 

Trunk  Hgwy.  No.  18 — Brainerd-Nich- 
ols,  4  miles  gravel  surfacing,  to  Clusian 
&    Lidberg.    Grand    Rapids. 

Trunk  Hgwy.  No.  18 — Elk  River-Zim- 
merman, 9.9  miles  gravel  surfiacing,  to 
Winston    Brothers,    Minneapolis. 

Trunk  Hgwy.  No.  23 — St.  Cloud-Foley, 
13.6  miles  grading:  Wilkins  &  Petti- 
john,  Park  Paids  grading.  Independent 
Bridge  Co..  Minneapolis,  bridge,  $3,790: 
Great  Northern  Bridge  Co.,  Minneapolis, 
bridge,  aiorris  Construction  Co.,  Morris, 
mono-culverts,  Western  Steel  Products 
Co.,   Duluth,   culvert   pipe. 

Trunk  Hgwy.  No.  23 — Foley-Milaca, 
15.6  miles  grading:  Wilkins  &  Petti- 
john.  Park  Rapids,  grading,  Milaca 
Bridge  Co..  Milaca,  bridge,  and  mono- 
culverts.  Western  Steel  Products  Co., 
Duluth,    Culvert    pipe. 

Trunk  Hgwy.  No.  28 — Sauk  Center- 
VVestport,  11.8  miles  grading:  Jurgen- 
son  Construction  Co.,  Summit,  S.  D., 
grading,  Morris  Construction  Co..  Mor- 
ris, mono-culverts,  Klauer  Manufactur- 
ing Co..   Dubuque.   la.,   culvert  pipe. 

Trunk  Hgwy.  No.  28 — Swanville-Sauk 
Center,  16  miles  gravel  surfacing,  S. 
Peterson.   Minneapolis, 

Trunk  Hgwy.  No.  28 — Sauk  Center 
eastward,  2.9  miles  gravel  surfacing,  to 
Dobbleman  &  Rasmussen,  Minneapolis. 
Trunk  Hgwy.  No.  28 — Browns  Valley 
eastward,  23.4  miles  gravel  surfacing, 
to  Scully  and  Connelly  companies,  as 
above. 

Trunk  Hgwy.  No.  28  —  Near  Grace- 
ville,  4  miles  gravel  surfacing,  to  Scully 
and   Connell   ycompanies.   as   above. 

Trunk  Hgwy.  No.  30 — Bijou-Waubun 
18  miles  gravel  surfacing,  to  Dobble- 
man   &    Rasmussen   Minneapolis. 

Trunk  Hgw.v.  No.  3-1 — Nevis  through 
Akely,  15.4  miles  gravel  surfacing,  to 
Dobbleman  &  Rasmussen,  Minneapolis 
at    $18,790.38. 

Trunk  Hgwy.  No.  34 — Park  Rapids- 
Nevis,  5.47  miles  gravel  surfacing,  to 
Willkins  &  Pettijohn,  Park  Rapids 
Minn. 

Trunk  Hgwy.  No.  35 — Bennettsville- 
Mille  Lacs  Lake,  8  miles  gravel  surfac- 
ing, to  Campbell  Equipment  Co.,  Min- 
neapolis. 

Trunk  Hgwy.  No.  35 — Aitkin-Ben- 
nettsville,  9.8  miles  grading:  Winston 
Brothers,  Minneapolis,  grading.  Roach 
Construction  Co.,  Gaylord,  Mono-cul- 
verts, Western  Steel  Products  Co.,  Du- 
luth,  culvert   pipe. 

Trunk  Hgwy.  No.  •A7t — Grand  Rapids- 
Pokegama  Lake.  7.5  miles  gravel  sur- 
facing, to  Day  Brothers,  Minneapolis 

Trunk  Hgwy.  No.  54 — Elbow  Lake- 
Herman.  12  miles  gravel  surfacing,  to 
Frank   Georgen,    Wheaton. 

Trunk  Hgwy.  No.  68 — Marshall-Tau- 
ton,  17  miles  gravel  surfacing,  to  F.  C 
Trunk  Hgwy.  No.  27 — St.  Cloud-Rov- 
Mitchell  &  Co.,  Rochester, 
alton.  Paving,  McCree,  Moos  &  Co..  St 
Paul. 

Minn.,  Wadena — Campbell  Const.  Co., 
Minneapolis  awarded  contr.  for  paving 
and    curb,    $49,719. 

Minn.,  Blue  Barth — Contracts  award- 
ed as  follows:  Reader  &  Gillman,  Min- 
neapolis, gravel  surf.  Div.  B.  &  C.  • 
W.  J.  Ryan.  Blue  Earth  &  E.  e' 
Haight,  Winnebago,  Minn..  Div.  A- 
Guaranteed  Gravel  &  Sand  Co.,  Man- 
kato.  Material  delivered  at  Delavan 
Minn. 

N.  Y.,  Syracuse — Onondago  Side- 
walk Co.  awarded  contr.  for  sidewalk 
const.,  on  Mariposa  St.,   $691. 

N.  Y.  Syracuse — Guy  B.  Dickinson 
awarded  contr.  for  resurf.  Burnet  Ave, 
$2,601. 

N.  Y.,    Syracuse — F.    J. 
ed     contr.     for     resurf. 
$2,601. 

N.  Y.,  Syracuse — F.  J.  Baker,  award- 
ed contr.  for  repairing  railroad  strip 
on  West  Belden  Ave.,  $1,535,  and  $3,826 
respectively. 

N.  Y.,  Syracuse — J.  H.  Gallup  award- 
ed contr.  for  resurf.  West  Laurel  St. 
$1,034.  ' 

(ySevrAe.r.onctteorresurf.  Bnu,9„ 


Baker   award - 
Burnet     Ave., 


N.  Y.,  Brooklyn — E.  Riegelmann,  boro 
pres.,  Boro  Hall,  opened  bids  Dec.  14 
paving  (1)  Bay  28th  St.,  (2)  Clara  St.' 
(3)  Dumont  Ave.,  (4)  East  7th  St.,  (5) 
Lott  Ave.,  (6)  Newport  St.,  (7)  Rugby 
Rd.,  (8)  Van  Sinderin  Ave.,  (9)  West 
28th  St..  (10)  20th  Ave.,  (11)  21st  Ave. 
(12)  48th  St..  (13)  58th  St..  (14)  67th 
St.  From  3rd  to  4th  Aves.,  (15)  67th 
St.  from  Ft.  Hamilton  Parkway  t  o 
10th  Ave.,  (16)  75th  St.,  (17)  77th  St., 
(18)  78th  St.,  (19)  90th  St.,  repaying, 
(20)  Ridge  Blvd.,  grading  sidewalk 
space,  curbing  and  flagging  (21)  Divi- 
sion PI.,  grading,  curbing  and  laying 
sidewalks.  (22)  Van  sinderen  Ave..  (23) 
20th  Ave..  (24)  21st  Ave.,  grading, 
curbing,  laying  and  relaying  sidewalks. 
(25)  20th  Ave.,  from  Borough  Asphalt 
Co.,  1301  Metropolitan  Ave.,  (1)  $4,522 
(2)  $7,194,  (3)  $2,077,  (4)  $7,635,  (5) 
$2,586.  (6)  $4,698.  (7)  $1,452,  (8)  $5,639. 
(9)  $7,592,  (10)  $7,060,  (U)  $6,323,  (12) 
$7,066,  (13)  $6,055,  (14)  $6,159,  (15) 
$3,769.  (16)  $11,519.  (17)  $6,223,  (18) 
$6,769,    (19)    $6,344,    (20)    $26,396. 

Missouri — State  H.v.  Dept.  at  div.  of. 
Cliayton,  7.0625  mi.  Le  May  Ferry  Rd., 
Federal  Aid  Project  80,  St.  Louis  Co., 
45,820  cu.yd.  earth  and  970  cu.yd.  rock 
excav..  77,664  sq.yd.  1  course  concrete 
pavement  and  537.3  cu.yd.  concrete  ma- 
sonry, etc,  to  Unit  Constr.  Co.,  Title 
Guaranty  Bldg.,  St.  Louis.  $243,981;  6.07 
mi.  Gravois  Rd.,  Federal  Aid  Project 
78,  St,  Louis  Co.,  31,737  cu.yd.  earth 
excav.,  71,025  sq.yd.  1  course  concrete 
pavement,  191.6  cu.yd.  concrete  mason- 
ry, etc.,  to  Whitlow  Constr.  Co..  Chas. 
City,   la.,   $199,002 

Missouri — State  Hy.  Dept.  at  div.  of- 
fice Bloomfleld,  8,976  mi.  road  from 
Poplar  Bluff  to  Cairo,  Federal  Aid  Pro- 
ject 179,  Stoddard  Co.,  to  N.  Davis. 
Sikeston.    59,-811. 

North  Carolina — State  Hy.  Comm., 
Raleigh,  grading  and  topeka  paving  on 
5  in,  cone.  10.59  mi.  State  Project  639, 
Iredell  Co.,  to  R.  M.  Hudson  Co.,  Salis- 
bury. $332,534,  8.84  mi.  State  Project 
653,  Mecklneburg  Co.,  and  10.85  mi. 
State  Project  622.  Catawba  Co.,  to  Un- 
ion Paving  Co.,  30th  and  Locusts  Sts., 
Phlla.,  $269,941  and  $322,110  respective- 
ly; grading  and  concrete  paving  1.57 
mi.  State  Project.  655.  Mecklenburg  Co., 
to  Speed-Parker  Co.,  Norton  Bldg., 
Louisville,  Ky.,  $50,954,  rein-con.  cul- 
verts on  above  to  Luten  Bridge  Co., 
405  East  4th  Ave.,  Knoxville,  Tenn.. 
$6,950;  clearing  and  grading.  9.87  mi. 
State  Project  456.  Orange  Co..  to  Craw- 
ford &  Crawford.  Mebane,  $17,743,  rein, 
con.  bridges  and  culverts  on  above  to 
N.  L.  Teer,  Durham,  $16,610:  grading, 
rein.  con.  culverts  and  paving  6  in. 
concrete,  8.5  mi.  State  Project  632,  Gas- 
ton Co.,  to  Davis-Wilcox  Constr.  Co., 
Spencerville,    O.,   $265,335. 

N.  C.  Marion — McDowell  Co.,  clear- 
ing, grading,  etc.,  7M:  rni.  road  between 
Stone  Mountain  Church  and  Henderson 
Co.  line,  to  Michaux  Constr.  Co.,  Albe- 
marle.  $44,878. 

N.  J.,  Morristo^vn — Morris  Co.  grad- 
ing road  from  Long  Valley  to  Wash- 
ington Twp.,  25.861  cu.yd.  excav.,  etc., 
to  Gray  Constr.  Co.,  Franklin  St.,  $33,- 
585 

N.  Y.,  New  York — H.  H.  Curran,  pres. 
Manhattan  Boro.,  Municipal  Bldg.,  re- 
paving  52nd  St..  etc.,  to  J.  E.  Gaffney, 
438  East  91st  St.,  $5,255:  76th  St..  etc., 
to  Asphalt  Constr.  Co.,  2197  Madison 
Ave.,  $32,098;  curbing,  recurbing,  flag- 
ging, reflagging  and  paving  Fairview 
Ave.,  etc.,  to  P.  J.  Kearns  Contg.  Co., 
2306  Creston  Ave.,  $25,758;  grading, 
curbing  and  flagging  West  187th  St.,  to 
M.  Del  Balso,  660  East  221st  St.,  $67,- 
988. 

N.  Y.,  Brooklyn — E.  Riegelmann,  boro 
pres.,  Boro.  Hall,  repaving  Nevins  St., 
etc.,  to  Leonard  Paving  Co.,  233  Bway, 
New  York,  $7,949:  Ridge  Blvd,  etc.,  to 
Brooklyn  Alcatraz  Asphalt  Co.,  407 
Hamilton  Ave.,  $31,346:  Tillary  St.,  etc., 
to  R.  J.  Donovan,  618  Union  St.,  $11,- 
420. 

N.  Y.,  New  York — H.  H.  Curran,  pres. 
Manhattan  Boro.,  Municipal  Bldg.,  wid- 
ening and  repaving  60th  St.  and  repay- 
ing 69th  St.,  etc.,  to  Interboro  Asphalt 
Co.,  2306  Creston  Ave.,  $12,702  and  $11,- 
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814  respectively:  repaying  East  61st, 
East  52nd  and  East  76th  Sts.,  to  J.  E. 
Gaffney,  438  East  91st  St..  $10,384,  $23,- 
450  and  $6,091  respectively;  Bleeker  St. 
etc.,  to  Brusstar  Constr.  Co.,  Inc.,  Har- 
lem  River   and   150th   St.,    $3,603. 

O.  Alliance — C.  S.  Beiry.  Alliance  O. 
awarded   contr.   grading.    $2,134. 

O.,  Iluker  —  Copenhagen  Bro.,  Port- 
land. Ore.,  awarded  contr.  forf  const. 
13.2  mi.  of  grading  bridge  section. 
$107,692. 

Pa.,  Mantua  —  Empire  Const.  Co., 
Phila.  Pa.,  awarded  contr.  for  cone, 
hgwy.    $90,844. 

Pa.,  Harrisburg — Ferguson  &  Wag- 
ner. Harrisburg.  awarded  conctr.  for 
grading  and   paving  North   St. 

Pa.,  Harri-sburg  —  Stucker  Bros., 
Const.  Co.,  Harrisburg  awarded  contr. 
for  laying  out.  grading  and  constr.  new 
driveways. 

Pa.,  Philadelphia — Mack  Paving  & 
Constr.  Co..  awarded  contr.  repairing 
Amber    St.,    $10,900. 

Pa.,  Philadelphia  —  Barber  Asphalt 
Paving  Co..  awarded  contract  repair- 
ing Moutrose  St.,  $2,800.  Sixty-sixth 
St.:   $7,100:  Jefferson  St.,   $3,000. 

Pa.,  Philadelphia — George  F.  Dobbin 
awarded  contr.  grading  and  installing 
underdrainage  system,   $3,600. 

Tex.,  Rock  Springs — Edwards  Co. 
grading  4  mi.  Hii\'iway  4,  27  acres 
clearing,  8.981  cu.yd.  roadway  and  6.944 
cu.yd.  solid  rock  excav.,  118.5  cu.yd. 
cone  dips,  120  cu.yd.  cone,  4,618  lb.  re- 
inforcing, to  Tibbetts  Constr.  Co.,  Box 
179,   Mineral  Wells.   $28,916. 

Tex.,  Cuero — ^DeWltt  Co.  opened  bids 
Dec.  12  grading  and  griavel  surfacing 
10.31     mi.    State    Highway    39,     Federal 


Aid  Project  114,  34,824  cu.yd.  borrow, 
37.752  cu.yd.  earth  and  1,400  cu.yd.  loose 
rock  excav.,  1,021.4  cu.yd.  cone,  113.536 
lb.  reinforcing,  23,718  cu.yd.  gravel  sur- 
facing to  be  furnished  by  county  from 
Stahl.  McElroy  and  Tom,  Gonzales, 
$63,676:  W.  T.  Hutto  &  Sons,  Gonzales, 
$64,139;  Miller  Constr.  Co.,  Port  Lavaoa 
$69,825. 

Wash.,  Olympla — Hans  Peterson  Con- 
st. Co..  303  Alaska  Bldg..  Seattle  Wash., 
lowest  bidder  for  North  Bank  Hgwy. 
Cooks    to    Underwood.    3.09    mi.,    $2,850. 

^Vash.,  Olympla  —  Frank  Morgan, 
Buckley,  Wash.,  awarded  contr.  for 
Navy  Yard  Hgwy.  Tidewtater  to 
Charleston,   2.    94  mi.   $79,584. 

Wash.,  Olympla  —  Reinseth  &  Co., 
1917,  Oakes  Ave..  Everett  awarded 
contr.  for  Olympia  Hgwy.  Beaver  to 
Forks,   9.07   min.   $70,752. 

AVash.,  Olympla — Pentille  &  Pellervo, 
Naselle  Wash.,  awarded  contr.  for 
Ocean  Beach  Hgwy.  Naselle  to  John- 
son's Landing,  $26,138. 
..Wash,,  Olympla — Boyle  H.  Llnsey, 
Stevenson.  Wash.,  awarded  contr.  for 
North  Bank  Hgwy.  Stevenson.  West. 
$3,827. 

Wis.,  Madison — W.  E.  Ule.  Stevens 
Point  awarded  contr.  for  Pehtigo,  Mar- 
inette Rd.,  grading  and  draining  and 
surf,  cone,   $110,006. 

West  Va.,  Charleston — State  Comr. 
awards   contracts  as   follows: 

Greenbrier  county.  Crawley,  Clinton- 
ville  road,  three  miles,  Joe  Carola, 
ftonceverte.    $21,260. 

Boone  county:  Danville,  Peytona 
road,    four   and    six-tenths    miles,    L.    J. 


Chandler  Co.,  Virgilinia,  Va.,  $71,034. 

Monongalia  county:  Morg.antown- 
Point  Marion  road,  five  miles,  Keeley 
Construction  Co.,  Clarksburg,  $68,- 
998.71. 

Jackson  county:  Ripley-Fairplaln 
road,  two  miles,  Keeley  Construction 
Co.,    Clarksburg,    $62,516.94. 

Marshall  county:  Moundsville.  Tay- 
lor's Ridge  road,  two  miles.  Stringer 
&     Springer.     Moundsville.     $42,000.76. 

Calhoun  county:  Grantsville-Arnolds- 
burg  road,  three  miles.  Cavin  &  Pow- 
ers.   Charleston.    $43,825.63. 

Grant  county:  Pendleton  county  line 
to  Pansy  road,  four  and  four-tenths 
miles.  M.  N.  Shilesly,  Johnstown,  Pa., 
$41,220.05. 

Morgan  county:  Berkeley  Springs- 
Hancock  road,  three  and  three-tenths 
miles,  Souder  Construction  Co..  Lan- 
caster.   Pa.,   $86,279.10. 

Cabell  and  Wayne  counties:  Hunt- 
ington,Hodges  Creek  road,  four  and 
five-tenths  miles.  Keeley  Construc- 
tion Co.,  Clarksburg,  $129,962. 

SEWERAGE    AND    SANITATION 

Kans.,  Emporia  —  C.  H.  Everett, 
Hutchinson,  Kan.,  awarded  contract  for 
6,950  ft.  laterial  sewer  and  16  manholes, 
$9  237. 

Mass.  Boston — D.  Vitiello  45  Clement 
ave.  W.  Roxbury  awarded  contrEct  for 
sewer    in    W.    Roxbury,    $3,394. 

Mass.  Boston — A.  Cefelo.  316  Bel- 
grade ave.  W.  Roxbury  awarded  con- 
tract  for  sewerage  works.   $2,379. 

Minn.  St.  Paul — Feyen  Construction 
Co.  awarded  contract  for  construction 
sewer    in    Clifton    St. 


EXPANSION 


1.  Type  A-A — Fibre  centre  non-oozing  joint 
(Solid  crown  and  sides). 

2.  Type   B — Bituminous  cellular  fibre   joint 
(75%    Bitumen). 

3.  Type  D — Cellular  fibre  joint  (solid  edges 
and  sides,  self  expanding). 
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JOINT 


Type  C — Sidewalk  joint  %  in.  a  specialty. 

For  concrete  Roads — Granite,  Brick  and 
Wood-block  Paving  Buildings — Bridges — ■ 
Walls  and   Reservoirs. 

Samples  and   Prices  on   Request. 
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Work     Contemplated 


STREETS    &    ROADS 


Ariz.,  Kingman — Work  is  to  be  com- 
pleted on  17  mile  hill,  Kingman-Oatman 
Highway.  Estimated  cost  $45,000.  Fed- 
eral Government  to  furnish  approxim- 
ately   $1.40    to    $1    of   county    funds. 

Ala.,  Birmingham — We  are  advised 
that  Mr.  W.  E.  Dickson,  Commr.  of 
Public  Works,  has  asked  the  City  Coun- 
cil for  authority  to  purchase  five  dump 
trucks,  one  road  roller  with  a  scarifier 
attachment   and  one  tractor. 

Calif.,  San  Francisco — Board  of  Pub- 
lic Works  will  call  for  bids  for  the 
improvement  of  streets  in  the  Mission 
Terrace  Tract,  Sunnyside  Section,  San 
Francisco.     Approximate   cost,    $100,000. 

Calif.,  Marysvllle — The  electorate  of 
Marysville  will  vote  on  a  bond  issue 
of  $80,000  for  paving  of  street  Inter- 
sections and  street  improvement  adja- 
cent to  the  school  properties  and  pub- 
lic parks  or  squares  and  a  bond  issue 
of  $50,900  for  improvement  of  Ellis 
Lake  by  removing  the  detritus  there- 
from. 

Col..  Ulehmnnd — Plans  prepared  for 
asphalt  concrete  surface  and  construct- 
ing cement  sidewalks  on  Ohio  St. 


Cal.,  San  I>uIh  Obispo — Co.  will  call 
bids  in  Januar.v  grading  paving  On- 
tario House-Aliva  Rd. 

Col.,  Denver — Plan  paving  12  blocks 
alley  paving  Dist.  68.  $30,850.  12  blks.. 
67.    $20,621,    both    16    and   20   ft.    cone. 

Fla.,  Jacksonville — Plans  land  speclJl- 
catlons  for  surfacing  Kings  Road,  a 
distance  of  about  4  miles,  and  con- 
structing new  bridge  over  Six  Mile 
Creek,  were  adopted  by  Board  of  Coun- 
ty Commrs.  Surfacing  of  Edgewood 
Ave.   is   also  proposed. 

Fla.,  Fort  Meade — This  city  contem- 
plates street  paving  and  the  installa- 
tion of  an  electric  plant  and  "white 
way."     Nat   J.   Patterson,   Mayor. 

la.,  Clarlnda — Bids  will  be  called  for 
about  January  15  by  Gladys  Heffin.  City 
Clerk,  for  38,000  sq.  yd.  paving.  Henry 
Traxler,   Engr. 

Ind.,  Indianapolis — The  State  High- 
way Commission  contemplates  letting 
contract  for  from  100  to  125  miles  high- 
way,   principally    of    hard    surface    type. 

III.,  Jollet — Will  County  is  assured 
that  Lincoln  Highway  and  Kankakee- 
Joliet  road  will  be  built  soon  and  the 
Bluff  road  to  Chicago  may  be  com- 
pleted. Federal  aid  of  $3,246,281  ap- 
propriated. 

III.,  Jollet — Grundy  County  Board  of 
Supervisors  adopted  resolutions  for  im- 


proving macadam  road  1  1-2  miles  from 
end  of  state  aid  road  in  Wauponsee  to 
south  en  dof  river  bridge,  and  for  im- 
provement of  road  east  from  Charles 
Woods'   corner    to   Carbon   Hill. 

III.,  Chicago — The  Rogers  Park-Clark 
St.  Business  Men's  Association,  headed 
by  Lyle  D.  Read,  1725  Jarvls  Ave..  Chic- 
ago, contemplates  the  Installation  of 
street  lights  between  Farwell  Ave.  and 
Kenilworth   Ave. 

III.,  Jollet — Council  approved  a  reso- 
lution to  pave  Center  St.  Estimated 
cost.    $53,084. 

Ill,,  Kookford  —  AVill  pave  40  miles 
streets     brick    and     macadam,     $120,000. 

III.,  Waukrean — Plans  being  prepar- 
ed  to   pave   streets. 

III.,  I.n  Grange — Plans  prepared  for 
street  paving  in  various  streets.  Edwin 
Hancock.    2047    Ogden    Ave..    Engrs. 

HI.,  Diirand  —  Plans  being  prepared 
for  paving.  A.  R.  Carter,  Rockford, 
III.,    Engr. 

III.,  ICoekford  —  Contemplated  paving 
and  resurfacing  streets.  B.  C.  Harvey, 
Engr. 

la..  North  English  —  Village  will 
build  sewerage  system  at  approximate 
cost  of  $30,000.  H.  R.  Green.  Cedar 
Rapids  Savings  Bank  Bldg..  Cedar 
Rapids,    Iowa.    engr. 

III.,     Mt.    Vernon — It     is     planned     to 
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build  27.003  ft.  intercepting-  sewers, 
settling-  tank,  trickling  filter,  sludge 
bed  and  water  supply.  $180,000.  A.  C. 
Stanfield,  city  engineer. 

111.,  ^^laconet — Plans  being  prepared 
for  narrow  gauge  railroad.  W.  B. 
Holmes  Stree.  ISngr. 

Inil.  Shelbyville  —  Bids  being  called 
about   Jan.    4,   for  imp.    of  two  rds. 

Intl.,  Indianapolis — Board  of  Public 
Works  adopted  a  resolution  for  paving 
27th   St. 

Ma.ss.,  Xew  Itedford — Construction  of 
three  new  sewers  has  been  recom- 
mended. 

Mont.^  Boseman — Bids  were  rejected 
by  C.  A.  Spieth,  City  Clerk,  Dec.  8th, 
and  will  be  readvertised  within  the 
next  six  months  for  construction  of 
cone,  curbs  and  segments,  sanitary  se-w- 
er   and   paving. 

Mo.,  -V^'heaton — Estimates  of  the  cost 
for  improving  highway  in  Barry  County 
near  AVheaton  will  be  prepared  by  H. 
P.  Mobberty  of  Springfield,  Division 
State  Highway  Engr..  and  have  been 
forwarded  to  Missouri  Highway  Com- 
mission for  approval.  Bids  will  be 
asked   for  soon. 

Mich.,  Mackinac  Island  —  City  of 
Mackinac  Island  voted  to  pave  Main 
St.  the  coming  summer  and  It  Is  planned 
to  improve  the  entrance  to  the  city 
from  the  lake  by  removing  old  build- 
ings firound  the  docks  and  paving  the 
runway  to  the.  docks.  H.  George  D. 
Nutting,  Consulting  Engr.,  Grand  Rap- 
ids.   Mich. 

Mo.,  Kansas  City — Plans  paving  59th 
St.    to    Me>-er    Boulevard. 

Mo.,  St.  .Toseph — Plans  prepared  for 
paving    $12,144. 

Mo„  Xeoslui — Bids  for  road  work  in 
Newton  Co.,  Mo.     Co.  Ck.,  Neosho  Co. 

Mo.,  A'ersnillcs — Installation  of  sewer 
s.vstem  is  contemplated. 

Mo.,  Jackson — Plans  are  being  drawn 
up  for  sanitary  sewerage  system. 
About    5100,000. 

.Mlvh.  Detroit  —  Plans  indeming  and 
paving  1.000  ft.  Madison  Ave.,  sheet 
aspl.    8    in.    cone.    $35,000. 

Minn.,  Korthfleld  —  Construction  of 
sanitary   and   storm   sewers    is   planned. 

X.  C,  Littleton — Installation  of  se-w- 
erage  system  and  improvement  of  vari- 
ous streets  are  planned.  About  $75,000. 
H.   C.    Smith,  clerk. 

X.  J.,  Jersey  City- — Plans  have  been 
prepared  for  Fisk  St.  system,  13.400  lin. 
ft.  18-24  inch  vitr.,  4,255  lin.  ft.  30- 
102  inch  segment  block.  50  lin.  ft.  8  ft. 
6-inch  concrete  and  97  lin.  ft.  8  ft. 
€-inch  steel  pipe,  etc.  $203,000.  C.  A. 
Van  Keuren.   City   Hall,   city    engr. 

N.  J.,  Trenton^-Contemplate  paving 
four  streets. 

ST.  J.,  Atlantic  City  —  Contemplate 
paving  in  Atlantic  Co.  A.  H.  Nelson. 
Engr.,    Guarantee   Trust   Bldg. 

X.  J.,  Burlington — City  contemplates 
sidewalks   and   curbs. 

N.  J.,  Camden — Plans  paving  various 
streets  and  roads,  $750,000.  J.  J.  Al- 
berston,  Engr. 

X.  C.  Grnliam — Alamance  Co.,  plans 
grading  and  surf.  5.  93  mi.,  Kimesville 
Rd..  $25,000.  W.  L.  Spoon.  Burlington, 
Engr. 

Xebr.,  Lincoln — Bids  were  rejected  bv 
Dept.  of  Public  Works,  4th  floor, 
Brownell  Blk..  for  construction  of  gra- 
vel surfacing  and  culverts  on  Kearney- 
Simon  project,  and  for  constructing 
ditch  checks  on  Table  Rock-Lewiston 
project.  Also  gravel  surfacing  on  Over- 
ton-Cozad   project. 

X.  Y.,  Xorth  TonaiTanda — According 
to  Supervisor  Herman  A.  Gardei  plans 
are  being  prepared  for  the  construction 
of  pavement  on  River  Road,  by  state 
and    county. 

X.  v.,  Xew  York — The  Cohasset  Real- 
ty Co.  plans  the  development  of  proper- 
ty in  Queens,  known  as  Buckingham 
Park.  The  property  and  improvements, 
consisting  of  the  opening-  of  streets  and 
laying  of  sidewalks,  involves  an  ex- 
penditure  of   $150,000. 

X.  Mex.,  Las  Cruces — Petition  sub- 
mitted to  town  board  of  trustees  ask- 
ing for  the  paving  of  16  blocks  in  the 
business    district    of    the    city. 

N.  J.,  Trenton — Co-operation  in  pav- 
ing South  Broad  St.  is  pledged  by  Tren- 
ton &  Mercer  County   Traction   Co. 


N.  C,  Marion — Improvement  and  con- 
struction of  roads  is  planned  for  Mc- 
Dowell County.  County  Commrs.  sold 
$150,000  worth  of  bonds. 

X.  J.,  Burlington — Board  of  Free- 
holders, Burlington  County,  will  read- 
vertise  for  bids  for  the  construction 
of   bituminous    asphalt    paving. 

O,  Shiiker  Heights — Plans  prepared 
for   sidewark   const.,    $12,000. 

O.   AVapakoneta  —  Contemplates    pav- 
ing   in    Xoble    Mountains    Imp..    $15,000. 
O.     Findlay — Contemplate     paving    to 
cost,  $70,000.     Phil.  Ballard,  Engr. 

O,  Dajton  —  A.  W.  Smith,  Vernon 
Ave.,  plans  to  constr.  streets,  sewers, 
and  lay  water  mains  in  70  acre  tnack. 
Engr.  not  selected. 

O.,  Voungstonn — Ordinance  amending 
the  franchise  permitting  Ohio  Tele- 
phone &  Telegraph  Co.  the  right  to 
place  its  toll  lines  under  ground  was 
passed  under  suspension  of  rules  by 
council.  Ordinances  were  also  passed 
for  paving  Broad  alley.  Point  View 
Ave.,  and  repaying  Basin  St.,:  for  con- 
structing sewer  on  Sprin^dale  Ave. 
Resolutions  were  passed  for  construct- 
ing sidewalks  on  west  side  of  South 
Ave.,  on  Smithfleld  St.,  on  McCartne.v 
Road  and  on  McGuffey  St.  Also  for 
paving  Mormion  Ave.,  repaying  Mahon- 
ing Ave.,  grading  Sunshine  Ave.,  pav- 
ing Philadelphia  Ave.,  Clarencedale 
Ave.,  sewer  Connecticut  Ave.,  paving 
Neilson   Ave, 

O.,  Akron — State  board  of  health  is 
considering  demand  of  residents  of 
Boston  township  that  Akron  be  order- 
ed to  construct  new  $2,500,000  sewage 
disposal    plant. 

Okla.,  AViison  —  City  will  expend 
$120, OOn  for  improving  sewer,  watei 
and    electric    light    sj-stems,    etc. 

Tex.,  .'Vmarillo — It  is  intended  to  ex- 
pend sum  of  $60,000  for  extension  to 
sanitar.\-   sewer  s.\-stem.      The  Mayor. 

0.,  Delphos — Allen  County  Commrs. 
sold  $100,000  in  road  bonds,  insuring 
improvement  of  Harding  Highway. 

O.,  Columbus — State  Highway  Dept. 
considers  the  widening  and  repaying 
of    Kinsman    Road. 

O.,  Cleveland — The  1922  state  high- 
way program  at  Columbus  calls  for  re- 
construction of  Lake  Road,  for  which 
$194,000  was  appropriated;  Brecksville 
Road  will  be  widened;  Akron  Road  will 
be  widened  and  improved.  Leon  C.  Her- 
rick.    State   Highway  Commr. 

O.,  Hamilton — County  Commrs.  have 
authorized  the  County  Surveyor  to  pre- 
pare an  estimate  of  the  cost  of  con- 
structing  Riverside   drive. 

Okla.,  Poteau — A  proposed  bond  is- 
sue of  $800,000  for  construction  of 
highways  in  Leflore  County  was  sold 
by    County    Commissioners. 

Pa.,  Phiiadeiplila — The  widening  ol 
Streets  in  downtown  district  is  con- 
templated  in   this  city. 

Tex.,  Linden  —  Plans  approved  for 
two  highways  in  Cass  Co.,  gravel  surf. 

Tex.,  Littlefteld — Plans  being  prepar- 
ed for  State  Hgwy.  No.  28,  $75,000. 
Gravel   surf. 

Tex.,  Big  ^springs — Plan  co.  hgwy. 
in  Howard  Co.,  gravel  surf  and  cone, 
$30,000. 

Tex.,  Beeville — Fed.  aid  granted  for 
hgwy.   in   Bee  Co.,   $120,000. 

Tex.,  Cuero — Plans  approved  for  road 
in   De  Witt  Co.,   $75,000. 

Tex.,  Georgetown  —  Plan  roads  in 
Willson  Co..  gravel  bid  $40,634;  Rd.  No. 
36    B.   $41,000. 

Tex.,  Brenliam — Will  soon  call  bids 
paving  26,960  sq.  yds.,  in  six  streets. 
$50,000. 

Tex.,  Greeville — Plans  being  prepared 
for  surf.  12.5  mi.  hgwy.  42,  crushed 
stone,    $176,494. 

Tex.,  Mason  —  Plans  grading  and 
surf.    14.2   mi.    state    hgwy.    9,    $63,500. 

Tex.,  I'ittsburg — Camp  Co.  preparing 
plans  grading,  gravel  surf.,  and  build- 
ing structure  llmi.,  state  hgwy., 
$128,432. 

Tex.,  Koek  S^prings — Preparing  plans 
grading  8  mi.  rock  surf.  2  mi.,  constr. 
bridges  and  culverts  on  state  hgwv., 
$74,000. 

Tex.,  San  Angelo  —  $150,000  bonds 
voted  for  paving  Main  Sts. 

Tex.,  Sherman — Plans  being  prepared 
grading    surf,    and    building    structures 


o  n  5.54   mi.  state  hgwy. 

Tex.,  Greenville — This  city  plans  a 
$1,000,000  street  improvement  program. 
Tex.,  Waco — Action  taken  by  County 
Commrs.  of  Limestone  County  will  re- 
sult in  securing  Federal  and  State  Aid 
to  the  extent  of  $90,000,  providing  for 
a   good    road    from   Waco   to   Mexla. 

Tex.,  .Midlothian — County  Commr.  L. 
O.  Moore  reported  the  sale  of  $65,000 
road  bonds  for  work  on  Dallas-Midlo- 
thian   Road. 

Tex.,  Houston — Liberty  County  will 
vote  in  January  on  a  bond  issue  of 
$2,000,000  for  the  improvement  of  roads. 
Tex.,  Dallas — Dallas  County  Commrs. 
Court  authorized  County  Auditor  to  ad- 
vertise for  bids  for  construction  of  4 
roads    to    cost    $1,509,381. 

Tex.,  Amarillo — Potter  County  will 
receive  about  $9,000  for  building  as- 
phalt roads  into  Amarillo.  State  and 
Federal  aid  for  road  building  in  var- 
ious Panhandle  counties  totals  $20,000. 
Tex.,  lirenham — City  sold  street  pav- 
ing bonds  of  40,000  and  work  will  start 
soon    . 

Tex.,  Dallas — Bids  on  the  construction 
of  2  miles  East  Pike  will  be  asked  by 
Commr.    Jim    Miller. 

Tex.,  Kobstown — City  will  vote  on  a 
bond  issue  of  $80,000  to  provide  for 
paving  and  graveling  about  15  blocks 
of  city  streets;  also  for  installing  a 
modern  sewerage  system  and  disposal 
plant.  E.  E.  Sands,  of  Houston,  Engr. 
L'tah,  Salt  Lake — Bids  were  rejected 
by  W.  A.  Leatham,  City  Recorder,  for 
construction  of  curb  and  gutter. 

Utah,  Ogden — Preliminary  survey  of 
a  proposed  route  from  Winder,  Utah, 
south  along  the  rim  of  Bryce  Canyon 
to  an  intersection  with  proposed  Pan- 
giiitch-Kan-ab  state  highway  has  been 
completed  by  Preston  Linford  of  the  U. 
S.  bureau  of  public  roads.  Definite  ac- 
tion on  proposed  improvements  will  be 
taken    in   the   near   future. 

\a.t  Itichmond — Joint  ownership  and 
operation  of  a  Portland  cement  plant  to 
supply  the  needs  of  Virginia  and  sur- 
rounding state  is  recommended  by  the 
State    Highway    Commission. 

Wash.,  Yakima — County  Commrs.  of 
Yakima  County  will  soon  award  a  con- 
tract for  completion  of  a  first  class 
gravel  surface  on  2  1-2  miles  Evergreen 
Highway. 

AA'ash.,  Wulla  AValla — It  is  proposed 
to  pave  highway  from  Pendleton 
through  Walla  Walla  to  the  Columbia 
County  line,  a  total  of  65  miles,  to  cost 
$250,000.  Citizens  will  vote  in  January 
to   match    $125,000    Federal   aid    money. 

AVasli.,  Seattle  —  Council  approved 
plans  for  grading  and  water  mains  on 
3  9th    Ave.    N. 

Wash.,  Prosser — Two  new  highway 
projects  are  soon  to  be  constructed  in 
the  district  tributary  to  Prosser,  as  fol- 
lows: A  bridge  across  the  Yakima 
River  near  Gibbon  and  new  road  of  2 
miles. 

Wash.,  Chelialis — Lewis  County  Com- 
missioners authorized  an  appropriation 
of  $50,000  for  paving  Ocean  Beach 
Highway,    4.5    miles    west    of   Chehalis. 

"Wis,,  Manitow-oc — Bids  will  soon'  be 
asked  for  street  flusher,  loader  and 
truck.     A.   H.  Zander,  City  Clerk. 

AVis.,  Green  Bay- — Plans  paving 
grading  and  curbing  1.1  mi.  Elmore. 
Cass  and  Oakland  Counties. 

Wis.,  Tomahawk — Contemplate  Spirit 
Falls    Rd..    55,000. 

AVIs.,  Merrill — Contemplate  Rd.  const. 
$5,000.     Will  mature  in  Spring. 

"Wis.,  sheboyan  —  (Revised)  County 
board  of  Shebo.van  county  appropriated 
$70,000  for  the  purchase  of  road 
machinery  for  1922,  including  two 
large  graders  and  two  gravel  plant 
outfits.  G.  W.  Ubbelohde,  Sheboy;an, 
'-■"ommissioner. 

Wis.,  Slieboyan  —  County  board  of 
Shebo.van  county  appropriated  $30,450 
for  county  aid  bridge  work  in  1922. 
G.  W.  Ubbelohde,  Sheboyan,  Commiss- 
ioner. 

Wis.,  Sheboygan — County  board  of 
Sheboyan  appropriated  $95,659.38  for 
gang  maintenance  work  during  1922. 
G.  W.  Ubbelohde,  Sheboyan.  Com- 
missioner. 

Wis.,  Sheboyan — County  board  of 
Sheboygan     county    appropriated     $37,- 


December  31,   1921 

261.74  for  a  state  and  county  road 
construction  program  for  1922.  G.  W. 
LTToelohde,     Sheboygan,     Commissioner. 

WlscoBsln — Wisconsin  Hy.  Comm., 
Madison,  Peshtigo-Marinette  Rd.,  Fed- 
eral Aid  Project  259,  Marinette  Co., 
(a)  47,192  sq.yd.  concrete  surfacing,  (b) 
15,350  bbl.  cement,  from  W.  E.  Ule, 
Stevens  Point,  (a)  $1.52,  (b)  J2.50,  etc., 
total  $108,088:  Brogan,  Burns  &  Schaef- 
er.  Green  Bay  (a)  $1.29,  (b)  $3,  etc., 
total  $109,714;  Jorgenson  Constr.  Co., 
Denmark,  (a)  $1.54,  (b)  $2.54,  etc..  total 
$113,585. 

West  Virginia — State  Rd.  Comn., 
Charleston,  to  Keeley  Constr.  Co., 
Clarksburg,  grading  5  mi.  Morgan- 
town-Pt.  Marlon  Rd..  Monongalia  Co., 
etc.,  $48,999,  grading  and  paving  2  ml. 
Ripley-Fairplain  Rd..  Jackson  Co.,  10.- 
27.800  lin.ft.  clearing.  55.000  cu.yd.  ex. 
450  lin.ft.  clearing.  13,230  cu.yd.  excav., 
3.723  cu.yd.  plain  cone,  pave.,  etc.,  $62,- 
617,  4.5  mi,  Huntington-Hodges  Rd., 
Cabell  and  Wayne  Counties.  9,400  lin. 
ft.  clearing.  23.300  cu.yd.  excav..  8.550 
cu.yd.  one  course  plain  concrete  pave- 
ment, etc..  $129,852;  to  L.  J.  Chandler. 
Virginia,  Va.,  grading  4  mi.  Hunters- 
ville-Knapps  Creek  Kd.,  Pocahontas 
Co.,  $43,200  cu.yd.  excav.,  etc.;  $36,713, 
4.6  mi.  nawdy  Mountain  Rd.,  Boone 
Co.,  102,200  cu.yd.  excav.,  1,150  cu.  yd. 
dry  excav.,  etc..  $71,034;  to  J.  Carola. 
Ronceverte,  grading  3  mi.  road  from 
end  Project  77  to  Clintonville  Rd., 
Greenbrier  Co..  22,200  cu.yd.  excav..  140 
cu.yd.  dry  ecxav..  etc.,  $21,260;  to 
Stringer  &  Springer,  Moundsville,  grad- 
ing and  paving  2  ml.  Moundsville- 
Taylors  Ridge  Rr.,  Marshall  Co.,  10.350 
lin.ft.  clearing.  15.776  cu.yd.  excav..  18,- 
400  sq.yd.  waterbound  m'^cadam.  etc.. 
$42,001;  to  Souder  Constr.  Co..  Wool- 
worth  Bldg..  Lancaster,  Pa.,  grading 
and  paving  3.3  mi.  road  from  Hancock, 
Md.,  to  Berkerley  Springs  Rd..  Morgan 
Co..  17.600  lin.ft.  clearing.  15,000  cu.yd. 
excav.,  4,550  cu.yd.  one  course  concrete 
pavement.  etc.,  $86,279;  to  M.  N. 
Scliilsely.  Johnstown.  Pa.,  grading  4.4 
ml.  road  from  Pendleton  Co.  to  PanAy 
Ra..  Grant  Co.,  23,300  lin.ft.  clearing, 
42.000  cu.yd.  excav..  etc..  $41,220;  Gavin 
&  Powers.  Charleston,  grading  3  mi. 
Grantsville-Arnoldsburg  Rd..  Calhoun 
Co..  15.800  lin.ft.  clearing.  26,900  cu.yd. 
excav.,  etc..  $43,826. 


BRIDGES 


Calif.,  San  Francisco — The  W^ar  Dept. 
grnated  .San  Francisco  perhiission  to 
build  a  bridge  across  San  Francisco 
Bay   south   of   Hunter's   Point. 

la.,  Pocahontas — Comrs.  Pocahontas 
Co.  plan  100  ft.  steel  truss  span  bridge. 
18  ft.  roadway,  two  5  ft.  sidewalks. 
$25,000.  A.  L.  Thornton.  Pocahontas, 
engr. 

N.  J.,  Trenton — Freeholders  approved 
plans  for  the  improvement  of  a  bridge 
on  the  Cedar  Grove  Road  near  Prince- 
ton. Bids  will  be  advertised  for.  Es- 
timated cost.   $2,300. 

North  Carolina — State  Hy.  Comn.. 
Raleigh,  rein-con.  bridges  and  culverts 
on  State  Projects  639  and  653,  Mecklen- 
burg 405  East  4th  Ave..  Knoxville. 
Tenn..   $30,325.     Noted  Nov.   17. 

North  Carolina — State  Hy.  Comn..  Ra- 
leigh, rein-con.  bridges  and  culverts  on 
State  Project  980.  Macon  and  Swain 
Counties,  from  Southern  Dray  Co.. 
Ashevile.  $28,803,  W.  T.  Moore  Concrete 
Products  Co.,  Andrews  $31,822,  H.  A. 
Brown.  Asheville.  $31,841.  State  Project 
155.  Martin  and  Pitt  Counties,  from 
P.  R.  Ashby.  Tucker  Bldg..  Raleigh. 
$30,287,  J.  W.  Gregory.  Danville.  Va 
$30,887.  J.  P.  Dicus.  Burgaw.  $31,716. 
Noted  Nov.  24  under  "Streets  and 
Roads." 

O.,  Kenmorp  —  Summit  Co.  (Akron) 
takes  bids  in  summer  535  ft.  concrete 
highway  bridge,  here.  $250,000.  G.  F. 
Pfeiffer.  Court    House,    engr. 

O.,  ShndeNvlIle — Comrs.  Frp-nklfn  Co.. 
(Columbus).  890  ft.  steel  bridge,  24  ft., 
to  E.  M.  Scully.  1431  Eastwood  Ave.. 
Columbus,  $135,000.  Above  contract 
does  not  include  approaches.   $60,000. 
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O.,  Hamilton — Specifications  for  the 
proposed  cone,  bridge  at  Cokeotto  as 
part  of  the  extension  of  North  Third 
St..  for  which  $390,000  in  bonds  will  be 
issued,  have  been  improved  by  Miami 
Conservancy  District  Board.  Plans  will 
be  submitted  by  County  Engr.  Fred  M. 
Hammerle   to   County   Commissioners. 

Pa.,  Phlla. — For  bridge  on  5th  St., 
From  Connor  &  Ley.  3621  North  5th  St.. 
$91,300.  Jackson  &  Co..  119  South  4th. 
$91,300.  Jackson  &  Co..  119  South  4th 
St..  $98,800.  Keystone  State  Constr.  Co.. 
210  South  13th  St..  $102,000;  bridge  on 
49th  St..  rfom  T.  F.  Reilly.  50th  St.  and 
City  Line  Ave..  $92,363.  O.  B.  S.  Co.. 
5617  Kingessing  Ave.,  $98,839;  bridge 
over  Phila.  &  Reading  R.R..  Poplar  St.. 
from  C.  G.  Shaffer  Co..  224  North  32nd 
St..  $26,729.  F.  J.  Bqas.  201  North 
Broad  St..  $32,000.  Jackson  &  Co..  119 
South  4th  St..  $36,450. 

Pa.,  Phlla. — Delaware  River  Bridge 
Comn..  Widener  Bldg..  opened  bids  Dec. 
19.  bridge  over  Delaware  River 
between  here  and  Camden.  N.  J..  (1) 
additional,  for  excav.  land  concrete  be- 
low cutting  edge  of  Pier  A,  not  below 
el.  85  ft.  $500  cu.yd.);  (2)  additional 
for  excav.  and  concrete  below  cutting 
edge  of  Pier  B.  not  below  el.  105  ft. 
(1.100  cu.yd.);  etc..  from  Holbrook 
(1.100  cu.yd.):  etc..  from  Holbrook, 
Cabot  &  Rollins  Corp..  52  Vanderbilt 
Ave..  New  York,  and  Keystone  State 
Constr.  Co:.  210  South  13th  St..  (1) 
$13.50.  (2)  $20.  etc.,  total  $1,669,275; 
Foundation  Co..  120  Liberty  St..  New 
York.  (1)  $65.  (2)  $75.  total  $1,843,750: 
Eyre  &  Johnson.  Phila..  (1)  $48.  (2) 
$68.    total    $1,943,744. 

Pa.,  Phila. — F.  H.  Caven  dir.  pub. 
wks..  opened  bids  Dec.  13,  removing  old 
w.i.  truss  spans  and  piers,  and  build- 
ing bridge  over  Schuylkill  River,  South 
St.,  from  Dravo  Contg.  Co.,  Real  Estate 
Trust  Bldg.,  $644,000;  Keystone  State 
Constr.  Co.  210  South  13th  St.,  $721,000; 
Snare  Corp.,  1524  Chestnut  St.,  $872,000. 

Tex.,  La  Grange — Fayette  Co.  mak- 
ing plans  1.200  ft.  bridge  on  Highway 
3B.  over  Colorado  River,  here,  to  have 
300  ft.  steel  center  span.  13  0  ft.  con- 
crete arch  spans.  $302,500.  A.  Schlafli. 
Schulenburg.  co.  engr. 

Wisconsin  —  County  appropriations 
for  bridge  work  during  1922.  Adams 
Co.  $3,000.  J.  A.  McGregor.  Friend- 
ship, comr.;  Barron  Co.  $35,890.  E. 
Geason.  Barron,  comr.;  Buffalo  Co. 
$54,182.  J.  Reinhardt.  Nelson  comr.; 
Chippewa  Co.  $36,383.  P.  O.  Lokrantz. 
Chippewa  Falls.  comr.;  Djane  Co. 
$50,000.  E.  J.  Smith.  Madison,  comr.; 
Eau  Claire  Co.  $12,000.  G.  Osborne. 
Eau  Claire,  comr.;  Grant  Co.  $47,275. 
H.  Mink,  Lancaster,  comr.;  Jefferson 
Co.  $2,498.  R.  D.  Royce,  Ft.  Atkin- 
son, comr.;  Pepin  Co.  $7,000.  G.  A. 
Goss,  Durand.  comr.;  Pierce  Co.  $18,400. 
C.  F.  Kenall.  Ellsworth,  comr.;  Kew- 
aunee Co.  $25,265.  M.  Shaw.  Algoma. 
comr.;  Walworth  Co.  $5,000.  H.  J. 
Peter.  Elkhorn.  comr.;  Wood  Co.  $21.- 
888.  E.  Morris.  Wisconsin  Rapids, 
comr.;  Monroe  Co.  $40,207.  C.  H.  Mil- 
lard. Spaita.  comr.;  Sauk  Co.  $38,041. 
E.  H.  Groth.  Baraboo.  comr.;  Waukesha 
Co.  $42,100.  C.  J.  Hahn.  Waukesha, 
comr.;  Burnett  Co.  $21,600.  G.  E. 
Miller.  Antigo.  comr.;  Brown  Co. 
$25,000.  G.  J.  Cormier.  Green  Bay. 
comr.;  Calumet  Co.  $3,600.  W.  Hoenig. 
Chilton,  comr.:  Waupaca  Co.  $43,100.  J. 
Huffcut.  Waupaca,  comr.;  Waushara 
Co.     $10,000.  G.     Grimm,     Wautoma, 

comr.;  Sawyer  Co.  $12,000.  E.  J.  Col- 
lett.  Hay  ward,  comr.;  Ashland  Co. 
$12,057.  W.  E.  Dillon,  Highbridge, 
comr. 

Ont.,  Toronto  —  Plans  bridge  over 
ravine  on  St.  Claire  Ave.,  probably 
•iteel.  $712,000.  R.  C.  Harris,  City 
Hall,    comr.    pub.   wks. 

Utah,  Ogilen  —  Plans  and  specifica- 
tions for  construction  of  Riverdale 
overhead  crossing  over  Union  I'acific 
tracts  south  of  Ogden  are  being  com- 
pleted under  direction  of  State  Bridge 
Engineer  Eugene  Bush.  Bids  will  be 
asked  soon.  Entire  structure,  includ- 
ing viaduct,  approaches  and  2  steel 
spans  of  135  ft.  each  estimated  at  $200.- 
000. 

Fla.  JacksonTlile — J.  A.  Kidd,  Jjack- 
sonville.     Fla..     awarded     contract     re- 
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moving  wooden  bridge  over  Six  Mile 
creek  and  construction  new  wooden 
bridge.   2.498. 

Pa.  Philadelphia  —  Keystone  State 
Construction  Co..  Phil  and  Holbrook, 
Cabot  and  Rollins  low  bidders  for  con- 
struction two  main  piers  Delaware 
River  bridge.  $1,669,275.  Above  firms 
will  be  lawarded  contract  in  two  weeks. 

Florence,  S.  C. — Contracts  for  the  Pee 
Dee  bridge  project  were  let  last  night 
to  Chitwood  &  Palmer  for  approaches, 
wooden  bridges  on  causeway  and  road-' 
way,  etc.,  and  to  Hyde  &  Baxter  for  the 
construction  of  the  steel  bridge  which 
will  span  the  river.  Contracts  total 
$131,987. 

W.  Va.,  Bluefleld — McClihtic-Marshall 
Company,  Pittsburgh,  Pa.,  awarded  con- 
tract to  construct  bridge  on  Princton- 
Spanishburg  road,    $7,600. 

MISCELLAlyEOUS 

la..  Garner — Christianson  &  Gustav- 
son.  Mason  City,  awarded  contract  for 
labor  for  construction  D.  D.  No.  118, 
$2,463.  Material  to  Humbolt  Gravel  & 
Tile   Co.   Humbolt.    $3,790. 

Minn.,  Jackson — Contracts  awarded 
as  follows:  D.  A.  Lahart.  Window, 
Minn.,  J.  D.,  No.  65,  $9,00;  Wilson  Bros., 
609  Globe  Bldg..  Minneapolis.  J.  D..  No. 
76.  open  work.  9iXc  per  yard;  Pete 
Thompson.  Window  Minn..  Tile  work, 
$106,765;  D.  A.  Lahart.  Window.  Minn.. 
J.  D..  No.  83.  $9,440;  Mathews  Bros., 
Eriee.  111.,  open  work.  9  cents  per  cubic 
yard;  Nielsen  &  Sorenson.  Worthington. 
Minn..  Tile   work.   $38,216. 

Va.,  Norfolk — Fred  E.  Jones  Dredging 
Co..  Norflok.  awarded  contract  dredging 
at   Navy    yard.    16   cents. 

Tex.,  Beaumont  —  Howard  Kenyon 
Dredging  Co..  Houston.  &  J.  E.  Brous- 
ard.  awarded  contract.  $1,000,000.  drain- 
age  project. 

.SF.WERAGE  &  SANITATION 

Fla.,  Dunedin — For  11.700  ft.  sanitary 
and  storm  sewers  in  Bway..  Scotland. 
Virginia.  Douglas,  Lowden  and  Edge- 
water  Sts..  to  J.  G.  Yeats.  Port  Tampa. 
$26,503.  Noted  Nov.  24  under  Streets 
and   Roads. 

Fla.,  W>st  Palm  Reach — On  Decem- 
ber 27  vote  will  be  taken  on  $100,000 
bond  issue  for  storm  and  sanitary  sew- 
ers.    K.    D.    Riddle,    city    engineer. 

Ga.,  Millen — Lawrence  Manning  has 
prepared  plans  for  extending  sewer 
system  for  city.     The  mayor. 

III.,  Mt.  Olive — Bd.  Local  Impvts., 
sewers,  to  J.  Keeley  Co.,  Cahokia  Bldg.. 
East    St.    Louis.     $82,400. 

Mo.,  Joplln — For  3.500  ft.  8  in.  tile 
sewers  between  Wall  and  Pearl  Sts., 
from  23rd  to  27th  Sts.  between  Virginia 
and  Pennsylvania  Aves.  from  23rd  to 
27th  Sts..  Harlem  and  Porter  Aves. 
between  B  and  C  Sts..  between  Harlem 
and  Porter  Aves.  from  19th  to  26th 
Sts..  to  E  and  V.  E.  Koch.  2304 
Pennsylvania  Ave..  $1.67-$1.72  per  lin. 
ft. 

In.,  Clinton — Resolution  adopted  by 
council  will  provide  for  the  construc- 
tion   of   sewers   in    District   No.    6. 

Kans.,  Topektt — Harland  C.  Bartholo- 
mew. Topeka.  city  planner,  recom- 
mends the  imp'rovement  of  the  sewer- 
age system   of  the  city. 

Mo.,  St.  I.ouis — A  bill  will  be  submit- 
ted to  Public  Utilities  Committee  of  the 
Board  of  Aldermen  calling  for  the  es- 
tablishment of  three  incineration  plants 

N.  J.  Harrison — Passaic  Valley  Sew- 
erage Comrs..  128  Market  St..  Newark, 
to  Harrison  &  Craig.  31  Clinton  St.. 
Newark,  southerly  portion  Sect.  28, 
Kearny-East  Newark-Harrison  Branch 
Intercepting  Sewer,  here.  3.110  lin.ft. 
earth  excav.  and  refill  in  trench  for  36 
in.  concrete  sefer,  $25.75  per  lin.fi.,  660 
lin.ft.  earth  excav.  and  refill  in  trench 
for  15  in.  vitr.  sewer.  $8.50,  1,560  cu.yd. 
concrete  masonry.  $14.50,  etc.,  total, 
$129,863.     Noted  Nov.  17. 

N.  v..  New  York — H.  Bruckner,  pres. 
Bronx  Boro.  Municipal  Bldg.,  opened 
bids  Dec,  12,  sewers  in  East  Tremont 
Ave.,  west  side  between  Appleton  and 
Coddington  Aves,,  etc.  from  J.  L.  Slg- 
retto  &  Co..  $50,701;  Clemente  Contg. 
Co.^  1195  Spofford  St..  $53,933.  Noted 
Dec.    8. 
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N.  Y.,  JTew  York — H.  H.  Curran,  pres. 
Manhattan  Boro.  Municipal  BIdg..  open- 
ed bids  Dec.  12,  altering  and  improving 
sewer  in  West  20th  St..  from  J.  Burns, 
103  East  125th  St..  $18,355.  P.  J.  Kearns 
Contg.  Co..  2306  Creston  Ave.,  $18,750 
T.  A.  Reilly  Co.,  48  East  41st  St.. 
$21,315:  repairing  15  in.  vitr.  sewer  in 
East  101st  St..  from  J.  V.  Timoney  Co., 
220  East  201st  St.  $2,425.  Slatterly  Eng. 
&  Constr.  Co.,  10  East  43rd  St..  $3,225, 
P.  J.  Kearns  Contg.  Co.,  2306  Creston 
Ave..  $3,360.     Noted  Dec.  8. 

X.  Y.,  Broofclyn — E.  Riegelman.  boro. 
pres..  Boro  Hall,  storm  and  sanitary 
sewers,  to  Tomasettl  &  Co.,  1133  60th 
St.,  in  Ave.  S.  82.879^  of  engineers  esti- 
mate ($28,000)  in  Fenimore  St.,  etc.. 
8S.9Sc/r  ($3,000):  to  Murphy  Bros..  8856 
26th  Ave.,  in  64th  St..  etc.,  71.349^ 
($2,000).     Noted  Dec.  8. 

O.,  Akron — Director  Pub.  Serv.  1.925 
ft.  120  in.  vitr.  brick  and  3,000  ft.  6-12 
in.  tile  sewer  in  Willow  Run  Contr.  2. 
to  W.  Gibbons  Constr.  Co..  Cleveland, 
$109,423.  Noted  Dec.  1. 
estimated   to    cost    $180,000. 

Minn.,  Deer  River — Citizens  are  in- 
terested in  a  project  for  the  construc- 
tion o  fa  sewer  system.      Total  cost  es- 

Oklii.,  Ramona  —  Preliminary  plans 
ai'e  being  prepared  for  3  mile  sewerage 
system  and  disposal  plant.  Approxim- 
ate cost  $40,000.  V.  A'.  Long  &  Co.. 
engineers. 

I'a.,  Eliivooil  City — Construction  of 
sewage  disposal  plant  is  planned. 
About  $100,000.  A.  Main,  228  6th  St.. 
boro    engineer. 

S.  f..  Marion — On  January  17,  1322. 
vote  will  be  taken  on  $100,000  bond  is- 
sue for  extending  sewer  system,  con- 
structing  white    way.    etc.     The    mayor. 


LIGHTING    A-    POWER 


Ala.,    BIrmlnie;ham — Comrs.    order    26 

street   lights  installed. 

Ala.,  Montgomery  —  The  Houston 
Power  Co.  was  granted  permission  to 
erect  a  dam  and  hydro-electric  power 
plant   on  the  Choctawhatchee   River. 

Ark.,  Fayetteville — Frank  I.  Wilcox. 
Contr.  Engr.,  Chemical  Bldg..  St.  Louis, 
Mo.,  has  completed  plans  for  a  new 
steam  power  water  plant.  Westfork  on 
A\'hite    River 

<  allf.,  Oroville — City  Trustees  will 
call  a  bond  election  soon  for  the  pro- 
posed municipal  electrical  distribution 
system. 

Calif.,  Qiiinoy — William  Watson  in 
charge  of  surveying  crew  w'ill  survey 
for  power  line  for  F.  G.  Gansner,  owner 
of  electric  plant.  Quincy.  to  connect 
\vith  Great  AVestern  Power  Co.  at  a 
point  between  Indian  Falls  and  Paxton. 

Fla.,  San  Juan — Purchase  of  power 
planta  of  Orlando  Water  &  Light  Co.. 
delayed  by  survey  for  streets  and 
propf>sed  bond  issue  to  include  all. 
$1,500,000. 

Fla.,  Crescent  City — Bonds  voted  for 
enlargement  of  municipal  electric  light 
plant    and  water  works. 

Ind.,  Frankfort — This  city  is  to  have 
a  new  electric  light  and  power  plant. 
Estimated  cost  $250,000,  according  to 
C.  D.  Lyon,  consulting  engineer,  Cin- 
cinnati. 

la.,  Muscatine — City  Council  will  call 
special  election  for  vote  on  bond  is- 
sue of  $250,000  for  a  municipal  electric 
lighting   plant. 

31*1.,  HagerstoM-n  —  Hagerstown  & 
Frederick  Ry.  Co.  consider  the  erection 
of  a  great  pow-er  unit  at  the  coal  mine 
at   Confluence.    Pa. 

Mich.,  Liansing — Council  considers  the 
installation  of  an  ornamental  lighting 
system  on  Ver  Linden  Ave.  and  Du- 
rant   Factory  St. 

Minn.,  St.  Paul — St.  Paul  Gas  Light 
Co..  ordered  to  extend  its  electrical 
lines. 

.Vev.,  Reno  —  An  extension  of  the 
"White  Way"  lighting  system  in  the 
business  district  and  the  addition  of  27 
more  street  lights  in  residence  district 
was   recommended   to   city   council. 

Okln.,  Reil  Rock — A  campaign  for  an 
electric  light  plant  has  been  started 
here. 

O.,  Toledo — Work  on  the  $1.5C»).00 
power   belt   line   to   be   installed    by   the 


Toledo-Edison  Co.  will  start  April  1, 
according  to  General  Manager  Fred 
Derge.  Line  will  be  approximately  28 
miles    in    length. 

N,  J.,  Trenton — Ordinance  passed  re- 
quiring Trenton  Street  Railway  main- 
tain cable  underground  on  Lincoln 
Ave. 

.\orthern  France  —  There  being  no 
water-power  possibilities  in  the  region, 
efforts  are  being  directed  toward  the 
more  economical  employment  of  coal 
with  a  view  to  reducing  power  costs 
and  permitting  manufactured  articles 
to  be  placed  on  the  market  at  compet- 
ing prices.  A'arious  coal-mining 
companies  in  the  Department  have 
constructed  electric  power  plants  driv- 
en by  steam,  utilizing  the  unsalable 
low-grade  coal,  washings,  and  slack 
at  the  pit  mouth.  Still  others  are  in 
process  of  construction  or  are  con- 
templated. 

I'a.,  Krnfldock — City  Council  plans  the 
installation   of  a  municipal  light    plant. 

Pa.,  Hozelton  —  The  Pennsylvania 
Power  &  Light  Co.  will  install  a  large 
number  of  lights  in  this  city. 

Tex.,  Grosebee — Plans  liglit  and  sew- 
erage system. 

Ykis.,  Racine  —  A  privatel.v  owned 
plant  is  considered  for  Kenosha,  ac- 
cording to  W.  A.  Gross,  chief  engineer, 
Nash    Motor    Co..    Kenosha. 

\%*i».,  Madison — The  Peninsular  Pow- 
er Co.,  heiadquarters  Commercial  Na- 
tional Bank  Bldg.,  Madison,  will  build 
a  power  house  at  Crystal  Falls,  Mich. 
Estimated   cost,    $60,000. 


WATER   SUPPLY 


Calif.,  Placcrvillc  —  City  Trustees 
voted  in  favor  of  the  purchase  of  the 
high  pressure  system  of  the  El  Dorado 
Water  Co.  Thirty  Thousand  dollars  in 
bonds  was  voted  for  water  system  im- 
provement. 

Ga..  Milledseville — City  recently  ac- 
quired water  works,  which  are  to  be 
reconstructed.  Installation  of  filtering 
system  is  contemplated.  J.  B.  McCrary 
Engineering  Co.,    engineer. 

la..  Cedar  Rapids — To  vote  on  $175.- 
000  bonds  for  reservoir,  266  ft.  diam.. 
rein. -con.  walls,  flat  slab  roof.  Hatton, 
Holmes  &  Anthony,  321  Masonic 
Temple,  engrs.     Noted  Oct.  13. 

la.,  Clinton — Clinton  \Vater  Co.,  5th 
Ave.  and  1st  St.,  plans  1.000.000  gal. 
reservoir,  elevated  steel  tank,  4  mi. 
mains.  2  mi.  24  in.  pipe,  new  pumps, 
also  aiixiliarv  pumping  station  at 
Lyons.  Ind.  $100,000.  W.  L.  Meeker, 
supt. 

Ind.  Hammond — J.  Erickson,  engr.. 
30  North  LaSalle  St.,  Chicago,  soon  re- 
ceives bids  1  story,  50  x  5  ft.  boiler 
house  and  1  stor.v.  65  x  95  ft.  pumping 
station  for  city.  $75,000.  AVolf,  Sexton. 
Harper  &  Trueax,  19  West  Madison  St., 
Chicago,    archts. 

III.,  Des  Plalnes  —  Bd  Pub.  Wks. 
making  plans  6  in.  c.i.  mains  and  10-12 
in.  vitr.  tile  sewers.  $27,000.  W.  H. 
Allen.  122  South  Michigan  Ave.,  Chi- 
cago,   engr. 

Ivans.,  Topeka  —  City  Commission 
passed  an  ordinance  providing  for  the 
issue  of  the  remaining  $95,000  water- 
works  improvement   bonds. 

X.  .1.  Trenton — State  Board  of  Public 
Utility  Commrs.  granted  authority  to 
Hackens.ick  Water  Co.  to  issue  $2,000.- 
000  bond.^.  The  extension  of  the  plant 
is   contemplated. 

N.  \..  Itingrhamton — Request  for  a 
new  and  adequate  water  supply  system 
at  Broome  County  Farm  was  made  by 
Supt.    A.    A.    Lord. 

Miss.,  ItclzonI  —  Belzoni  D.  D.  plans 
pumping  plant  for  reclamation  of  4,000 
acres.     C.   E.   Miller.   Belzoni,   engr. 

Mo.,  Mitiintain  Grove — Vote  to  be 
taken  some  time  in  January  on  $20,000 
bond  issue  for  improving  water  works 
plant   and    paving  streets. 

O.,  Akron — Plans  addition  to  puri- 
fication plant.  $80,000:  pumping  sta- 
tion and  buildings.  $70,000;  pipe  line. 
$350,000.  G.  G.  Dixon.  102  East  Mill 
St.,   engr. 

Mo.,  Caruthcrsville  —  City  voted  to 
issue  $65,000  bonds  for  improving  and 
enlarging   water   works. 


Mo.,  I'ortageville — City  will  lay  6- 
inch  cast  iron  mains,  pumps,  tank  and 
tower  at  approximate  cost  of  $40,000. 
A.   C.   Moore,  Joplin,    engineer. 

O.  Cleveland — Babcock  &  Wilxox  Co., 
Guardian  Bldg..  awarded  contract  for 
4   water   tube   boilers,    $91,834. 

O.  West  Park — Sewer  &  Water  Imp. 
Co..  1350  West  89th  St.,  Cleveland 
awarded  contract  for  41,000  ft.  6-8  in. 
c.c.    mains. 

Okla.,  Romona  —  Cit.v  will  expend 
$10,000  for  water-works  extensions.  V. 
V.  Long  &  Co..  engineers,  1300  Colcord 
Bldg..  Oklahoma  City. 

S.  C,  Walhfllla — Voted  $90,000  bonds 
for  waterworks.  J.  Moss,  chn.  Pub. 
Wks.    Engineer   not    selected. 

S.  C,  Johnston — City  will  install 
water  works,  for  which  $65,000  will 
be  issued.      The  Mayor. 

S.  C,  Kingstree  —  Installation  of 
■\vater  is  planned.  Lee,  Pannell  &  Mur- 
ray, 7i,-2  Lorange  Street,  Sumter,  S.  C. 
engineers. 

Tex.,  Galveston — H.  L.  Durland.  con- 
sulting engineer,  will  prepare  plans  for 
the  installation  of  an  oil  engine  plant 
at  Alta  Loma.  Bids  will  be  advertised 
for.   Approximate  cost  of  plant,  $117,000. 

Tex.,  .lacksonville  —  Bonds  to  the 
amoimt  of  $150,000  for  water  works  im- 
provement were  recently  voted.  T.  E. 
Acker,    Ma.vor. 

Va.,  Richmond — Contracts  awarded 
as  follows:  stand  pipe  and  foundation 
to  Pittsburgh-Des  Moines  Steel  Co.. 
Tuttle  &  South  West  10th  St.,  Des 
Moines,  la.,  $12,350:  e.  i.  pie  to  Ameri- 
can Cast  Iron  Pipe  Co.,  176  Scarret 
Bldg.,  Kansas  City,  Mo.,  $2,400.  Will 
call  bids  about  J.an.  10th  for  filteration 
plant. 

Aa.,  Richmonil — It  is  intended  to  ex- 
tend water  works  and  enlarge  storage 
facilities.  $1,500,000  bond  issue  ap- 
proved. 

A'o.,  South  Boston — Water  and  sewer 
systems  to  be  improved  and  water 
mains   constructed.      The   Mayor. 

Wyo.,  Greybull — Council  will  call  a 
special  election  to  vote  on  "water  bonds. 

Wis.,  Stevens  Point — Feb.  8  to  vote 
on  $65,000  bonds,  developing  new  sotirce 
■water  supply,  incl.  sinlting  wells, 
pumping  station,  piping,  etc.  W.  G. 
Kirchoffer,  Vroman  Blk.,  Madison,  en- 
gineer. 

Ont.,  Ottawa — The  Board  of  Control 
recommended  to  the  City  Council  the 
installation  of  water  mains  in  the  ter- 
ritor.v  bounded  by  Holland  Ave.,  the 
City  Limits.  Spencer  St.  and  Scott  St. 
The  estimated  cost  of  the  work  is  $42,- 
325. 

Ont.,  Hamilton  —  Work  upon  the 
James  Street  reservoir  has  almost  been 
completed,  and  wat  er  will  likely  be 
turned  into  the  big  tank  this  week. 
The  concrete  work  has  been  finished 
and   drainage   system   installed. 

Sask.,  Yorkton — City  officials  consider 
a  gravity  water  project  estimated  to 
cost  $50,000  and  an  additional  550 
horsepower  unit  for  electric  power 
house,    estimated    to   cost    $75,000. 


MISCELLANEOUS 


Calif.,  I,os  Angeles — Board  of  Harbor 
Commrs.  have  taken  steps  toward  the 
proposed  $1,200,000  project  which  calls 
for  the  building  of  a  terminal  island  on 
the  east  side  of  the  main  channel. 
Plans  will  be  prepared  by  Harbor  En- 
gineer Vincent.  Approximate  cost  $215,- 
000. 

Calif.,  Los  Angeles — At  a  conference 
between  State  Highwav  Commission. 
United  States  Forestry  Dept.,  and  San 
Bernardino  Count.v  Engrs.  it  was  de- 
cided to  proceed  with  the  construction 
of  Deep  Creek  cut  off.  Total  cost  es- 
timated  $205,000. 

Calif.,  Sacramento — Improvements  in 
Butte  and  Sutter  Counties  planned  by 
Reclamation  Dist.  2,054,  will  cost  ap- 
proximately   $119,470. 

O  .C.,  Washington — Improvement  of 
waterway  inside  the  shore  line  between 
Chlncoteague  Ba.v,  A'a.,  and  Lewes. 
Del.,  was  recommended  by  army  en- 
gineers. Dredging  of  a  channel  6  ft. 
deep   at    mean    low    water   and    40    to    50 
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EQUIPMENT 
BARGAINS 


Wrought   Pipe  Rethreaded 

For  your  new  road  contract 
you  will  want  pipe  for  your 
water  service.  Our  used  pipe, 
rethreaded  and  coupled,  will 
answer  your  requirements  the 
same  as  new  pipe  and  will  save 
you  considerable  money.  We 
carry  all  sizes  from  ?4  to  12 
inches,  have  large  stock,  1,  lJ4i 
VA,  2,  2^,  3  and  4  inches. 

Marine  Metal  &  Supply  Co. 

167    South    St.,    N.    T.    City 
137-147  Fifteenth  St.,    Jersey    City 


HELP  ■WANTED 

■WANTED — Civil  Engineer  and  Sup- 
erintendent of  Streets,  in  New  England 
town  of  30.000.  State  age,  education, 
experience,  references  and  salary  ex- 
pected. Address  Box  373,  care  Public 
Works.   243    W.   39th   St..   New   York. 

(26-27) 


ft.    wide,    estimated    to   cost    $-46,000. 

D.  C,  W'ashinetnn — An  expenditure  of 
approximately  $43,000,000  for  rivers  and 
harbors  in  the  fiscal  year  1923  is  rec- 
ommended by  Maj.  Gen.  Beach,  chief 
of  army  engineers;  $40,000  will  be  ap- 
propriated for  the  Chicago  harbor  and 
$20,000   for  the  Chicago   river. 

Iju.,   Xew   Orleans — The  Jefferson    po- 


lice jury  created  a  new  drainage  dis- 
trict. Project  known  'as  Ames  Munici- 
pal Dra.  Dist.  About  $100,000  will  be 
expended  for  construction  of  ditches 
and  other  improvements.  Meyer  Eise- 
man,    pres. 

Mo.,  St.  Joseph — Commrs.  contem- 
plate the  construction  of  a  drainage 
dUch  at  Lake  Contrary  to  cost  $100,500 
for  excavating  work,  $20,000  for  bridges 
and   $10,000  for  right  of  way. 

Md.,  Ilaltimore — Plans  as  prepared  by 
Edwin  J.  Clapp  and  Francis  Lee  Stu- 
art, Engrs.,  for  the  Port  Developement 
Commission  call  for  the  following:  De- 
velopment of  piers,  McComas  St.  pro- 
perty, on  Mud  Islands  and  flats  adja- 
cent to  Hanover  St.  bridge,  and  on  pro- 
perty of  Arundel  Corp.;  acquisition  of 
Mud  Islands  and  flats  and  Arundel 
Corp.'s  property;  development  of 
Hughes  St.  property  as  a  terminal; 
turning  over  of  harbor  belt  line  td 
railroads:  building  outside  belt  line;  re- 
ciprocal switching  between  Wester!! 
Maryland  and  Baltimore  &  Ohio  Ral> 
roads;   establishing  piers. 

Calif.,  Berklye — A  total  of  $1,014,500 
was  subscribed  for  building  the  memo- 
rial stadium  at  University  of  Calif. 
Frank  H.  Probert,  Chairman  of  the 
Stadium    Committee. 

Flu.,  Eustis — City  voted  in  favor  of 
purchasing  a  fire-engine  for  the  city, 
cost    not    to    exceed    $10,250. 

III..  Granite  City — Citizens  voted  in 
favor  of  a  bond  issue  of  $30,000  to 
provide   for  equipment   for  fire  dept. 

Nov.,  Reno — The  Seven  Troughs  Re- 
organized Mines  Co.,  L.  A.  Friedman, 
Pres.,  plan  the  driving  of  a  tunnel  at 
a  cost  of  about  $200,000,  John  G. 
Huntington,  of  Reno,  engineer  for  the 
company. 

X.  Y.,  rtiea — City  officials  consider 
the  installation  of  a  new  fire  alarm 
system  here. 

N.  Y.,  ItulTalo — According  to  Frank 
J.  Perkins,  members  of  the  City  Coun- 
cil, Buffalo  will  sink  test  wells  for 
natural  gas  on  city  property. 

Pa.,  Philailelphia  —  Plans  are  being 
prepared  for  the  reconstruction  of 
Franklin  Field  for  the  University  of 
Pa. 


OFFICIAL 
ADVERTISING 


HIGH^WAY  WORK 

OFFICE    OF    STATE   COMMISSION 

OF  HIGH^WAYS 

Sealed  proposals  will  be  received  by 
the  undersigned,  at  their  office  No.  55 
Lancaster  Street,  Albanv.  N.  Y..  at  one 
o'clock  P.  M.  on  TUESDAY,  the  10th 
day  of  JANUARY,  1922,  for  the  im- 
provement of  highways  in  the  follow- 
ing counties: 

ALBANY — One    highway,    5.89. 
ALLEGANY — One    highway,    5.01. 
DUTCHESS — One   highway,    1.33 
FR.A-NKLIN — One    highway,    7.50. 
GENESEE — One    highway.    2.10. 
ORANGE — One   highway.    2.75. 
ORLEANS — One  highway,  2.25. 
SCHOHARIE — Two     highways,     3.94     & 

10.33 
SULLIVAN — One  highway,   5.69. 

Maps,  plans,  specifications  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission 
in  -Mbany,  N.  Y.,  and  also  at  the  office 
of  the  division  engineers  in  whose  di- 
vision the  roads  are  to  be  improved. 
The  addresses  o  fthe  division  ene-in- 
eers  and  the  counties  in  which  they 
are  in  charge  will  be  furnished  upon 
reuest. 

The  especial  attention  of  bidders  is 
called  to  "General  Information  for  Bid- 
ders" in  the  itemized  proposal,  specifi- 
cations and  contract  agreement. 

HERBERT  S.  SISSON, 

Commissioner. 
J.    C.    FINCH, 

Secretary. 
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BIDS    ASKED     FOR 


STREETS    AND    ROADS 

III.,  Cairo  2   II.  m.,  Jan.  16 

For    road    work — Bd    Co.    Comrs. 

N.  J.,   Bridgeton  2   p.  m.,  .Ian.    10 

For     const,     state     hwy.     route     6,     Bd. 
Chosen    Freeholders.    Cumberland    co. 

O..    Celina  Jan.    10 

For  6374  lin  ft  pipe  guard  rail,  Leon  C. 
Herrick.    Dir.    State    Hwys. 

Okla.,   Idabel  2   p.  m.,  Jan    10 

For   sec   A.   B   and  C,    Fed   Aid    Proj   No. 
40 — Co.    Clk. 

Okla.,    Sayre  Feh.    6 

For  paving,   $125,000 — W.   E.  Simmonds, 
City    Clk. 

Ya.,   Kirhmond  noon,  Jan.  5 

For    con.'^t.    St.    Proj.    Nos.    154,    S-164 — 
G.    P.    i_V)leman.    .St    Hwy   Comr. 
SEWERAGE 

S,  D..   Mudixon  8  p.  m.,  Jan.  2.3 

For   const,    sanitary    sewers — Wm.    Rae. 
City  Aud. 

WATER     SUPPLY 

Minn.,   Duluth  11   a.  m.,  Jan20 

For  centrifugal    pump   unit — F.   D.  Ash, 
City    Clk. 


:tlinn.,    St.    Paul  11.^0   a.  m.,   Jan.   f) 

For  cast  iron  gate  valve  and  service 
connection  boxes — H.  W.  Austin.  Pur- 
chasing   Agt. 

LIGHTING    AND    POWER 

Minn.,  St.   Paul  11.30  a.m.,  Jan.  O 

For  electrical   energy  for  pumping  sta- 
tion— H.     W.     Austin.     Pui'chasing    Agt. 
BRIDGES 

KanH.,   L^'f»iiM  noon,   .Ian   2:{ 

For  const  2  bridges — Sam  Ainesworth, 
Co.    Engr. 

W.    A'a.,    Charleston  Jan.    l.*» 

For  bridge  to  cost  about  $40,000  in 
Hartland — C.  P.  Fartney,  St.   Rd.  Comr. 

MISCELLANEOUS 

D.    C.    Washington      lOr.tO    a.m.,    Jan.    11 

For   meters,   meter-sealing   wires   and 
rotating       meter-testing       standards, — 
Gen.   Pui'chasing  Officer,   Panama  Canal 
Washington. 
Nebr.,   Omiiha  noon   Jan.   10 

For  ditch  checks  for  co.  during  1922, 
— Frank    Dewey,    Co.    Aud. 
Tex.,  Dallas  10  a.m.  .Ian.  4 

For    automobile    for    police    and    fire 
signal   depts., — M.  G  James,   City  .Secr'y 


STREETS    AND    ROADS 


Ind..  Yeray — Culberstone  Bras  Veray 
awarded    contr    for    constr    Hgwy, 

Ind.,  Shoals — Wm.  Patterson,  Loo- 
gootee  awarded  contr  for  Hgwy  in 
Perry    Trop. 

Ind.,  South  Bond — White  Constr  Co., 
10  Merchants  Co.,  awarded  contr  for 
widening   street. 

la.,  Dos  Moinos — Wright  Constr  Co.. 
211  Fl.vnn  Bldg  awarded  contr  for 
paving. 

la.,  Amos — W.  M.  Walkmus,  Liver- 
more    la.    award<'d    contr   for   graveling. 

Ivans.,  Atchison — E.  P.  Olson  S.  "V. 
Joseph  Mo.  awarded  contr  for  Fed 
and    Rd — work    $31,175. 

Md.,  Baltlmoro — Baltimore  Block  & 
File  Co.  320  N.  Monroe  St.  awarded 
oontr    paving    various    streets. 

Minn.,  Illuo  Earth — Meixner  &  Arndt 
awarded    c^tntr    for    curbing. 

Minn.,  Hlbbuig — A.  Gurhrie  &  Co., 
366  Jackson  St.,  S.  V.  Paul  awarded 
contr    for    grading. 


Make  Your  Own  Sewer  Pipe 

and  give  local  men  work.  You 
can  keep  practically  all  the  money 
at    home.     Write    for    particulars. 

Independent    Concrete    Pipe     Co. 

IndianapoliK,  Indiana 


Leper    Fire    Alarm    Company 

STONINGTON,  CONN. 

Manufacturers    of    COMPRESSED    AIR    FIRE 

WHI.STLE.S,   WHISTLE   BLOWERS,   BELL 

STRIKERS,  BOXES,  GONGS,  Etc.,  Etc. 

estimates  Cliforfully  *;iveii 


IS 


PUBLIC      WORKS 


VOL.     51,     No. 


Mo.,  Kirksnille — James  G.  Reed 
awarded  contr  for  sidewalk.  Const, 
start     in    Spring. 

Xebr.,  Paunee  City — American  Pav- 
ing" Corp.  Omaha,  awarded  contr  for 
paving    and    sewers    $102,152. 

N.  C,  Knleig^h — Parters  &  Boyd, 
Charlote  N.  C.  awarded  contr  for  road 
improvement    in    Wilkes    Co. 

O.p  Cashactnn — Henderson  Bros,  a- 
warded     contr     for     road     grading. 

O.,  Alliance — C.  S.  Biery.  Alliance  & 
J.  C.  Devline  Co.  Alliance  awarded 
contr    for    paving    and    sewer    constr. 

O.,  North  College  Hill — Alzert  Krass 
Mt.  Healthy  O.  awarded  contr  tor  mac- 
adam   grad    and    drain. 

Pa.,  Minersviile — Jos.  Newcomb, 
Spring  St.  Pittstone,  Pa.  awarded  contr 
for    paving    street.      $43,500. 

^V.  Va.,  Charleston — And.\'  Nicholich, 
Fairmont  W.  Va.,  awarded  contr  for 
road    grading. 

W.  Va.,  Fairmont — F.  Y.  Harnor 
Clarksberg,  W.  Va,  awarded  contr  for 
road    grading. 

Charleston,    W.    Va State    Highway 

comr.,  Clarkston,  Court  House,  Jet 
contr.  ofr  rd.  imp.  in  Mongalia,  W.  Va., 
to  Keeley  Constr.  Co.,  Clarksburg,  W. 
Va.  W.  S.  Downs,  div.  engr.,  Morgan- 
toKn,  W.  Va.  Major  Fortney,  engr., 
Charleston,  K.  Palmer,  countv  engr., 
Court  House,  Fairmont,  &  rd.  in  Mar- 
shall county  to  Springer  &  Springer, 
Moundsville,  W.  Va..  &  rd.  in  Boone 
county  to  L.  J.  Chandelr,  Virgliina, 
Va.,  &  rd.  in  Jackson  county  to  Keeley 
Constr.  Co.,  Clarksburg  &  rd.  in  Green- 
brier county  to  Joe  Carola,  Ronceverte, 
W.  Va.,  &  rd  in  Cabell  &  Wayne  coun- 
ty to  Keeley  Constr.  Co.,  rd.  in  Calhoun 
county  to  Powers,  Charleston,  Mor- 
gan county  to  Souder  Constr.,  Lan- 
caster,   Pa. 


SEWEllAGE    AND    SANITATION 


Ind.,  Kichmond — John  H.  Hipskind 
awarded     contr     for    constr     sewer. 

Ind.,  Noklesville — Nappanee  Const. 
Co.  Nappanee  Ind.  awarded  contr  for 
drain. 

Ind.,  Des  Moines — G.  G.  Herrick,  704 
Observatory  bldg.  awarded  contr  for 
sewer. 

Kans.,  Augusta — Smith  —  Graham 
Const.  Co.  Augusta  Kans.  awarded 
contr    constr.    sewers.      $22,407. 

Mo.,  Columbia — C.  J.  McCoy  Const. 
Co,  Emporia  Kan.  awarded  contr  for 
sewarge  disposal  plant  and  san.  sewer. 

N.  J.,  Passaic — S.  Guardalibeni  Pas- 
saic St.  Lode  N.  J.  awarded  contr  for 
sau.    sewer. 

O.,  Akron — K.  L.  Brueggeman  Akron 
awarded  contr  for  sewer  constr  in 
Summit    Co. 

O.  Akron — Walter  P.  Gibbons  Cmtrg. 
Co.  343  Superior  Arcade  Cleveland  a- 
warded  contr  for  trunk  sewer  $170,000. 

O.,  AVadsnorth — Abernathy.  1379 
Grant  St.  Akron  awarded  contr  for 
sewer  in  Grandrun  Ave. 


WATER    SUPPLY 


Mich.,  Oakwood — Oakwood  Const. 
Co.  165  Ford  blvd.  awarded  contr  for 
water     maine     extension     $20,000. 

N.  J.,  Gloucester — Hearner  &  Guth- 
ridge  Norristown  Pa.  awarded  contr 
for  water  works  and  pumping  sta- 
tions.     $200,000. 

O.  Cleveland — Otomar  Stange  &  Jack 
Welch.  St  Clark  &  Cleveland  O.  award- 
ed   contr    for    reservoir. 

Okla.,  Broken  Itow — Ladd  Constr  Co. 
716  Ccarritt  bldg.  Kansas  Citv  Mo. 
awarded  contr  for  water  works  and 
sewers. 


BRIDGES 


Pa.,  Philadelphia — T.  F.  Reilly,  50th 
and  City  Aves.  awarded  contr  (for 
foot    and    trollej'    bridges. 

Va.  Richmond — Roanoke  Iron  Bridge 
Works  Inc.  Roanoke  awarded  contr 
for  bridge  over  Dry  Creek  on  S.  V. 
Rd    No.    10. 

W.  Va.,  Sutton — Oregonia  Bridge  Co. 
Lebanon  O.  awarded  contr  for  constr 
bridge,      $225,000. 

\V.  Va.,  Clay — Oregonia  Bridge  Co. 
Lebanon  O.  awarded  contr  for  constr 
taridge,$25,000. 

WORK   CONTEMPLATED 


III.,  East  Moline — Plans  being  pre- 
pared for  paving  in  7th  St.  to  mature 
in   Spring.      Hoy   E.   Sneary   Engr. 

III.,  Nnpesvllle — Plans  prepared  for 
street  improvement  to  mature  in 
t^pring.     C.    A.    Ashley    Engr. 

ill.,  Cairo — Bids  call  for  about  Jan. 
15    lor    road    work. 

Hi.,  iiiusdale — Plans  /prepared  |for 
pj.ving   and    reinfacing,      $45,000. 

ia.,  Cherokee  Co. — Sate  Hgwy  Amer. 
contemplates    road    work. 

ia.,  >pencer  Co. — Conrs  contemplate 
graveling  rd  in  Clay  Co.  W.  C.  Mc 
Cown   Engr. 

Ia.,  storm  Lake  Co. — Cnurs  contem- 
plate graveling  Rd  in  Beuna  Vista  Co. 
will     mature     1923. 

Ia.,  Spirit  Lake  Co. — Cover  contem- 
plates paving  in  Dukinsor  Co.  K.  A. 
Furmane     Engr. 

Ind.,  La  Parte — Plans  prepared  for 
paving  Ind.  Rushville — calling  bids 
tor    highwaj     work    in    Walker    Twp 


STREETS    AND    ROADS 


III.,  Springlleld — D.  W.  Gamine  Suli- 
van  111.  awarded  contr  constr  Nortle 
Rd.     bridge.      $18,738. 

Pa.,  Ne«  Ciistle — Minter  &  Ander- 
son New  Wilmington  awarded  contr 
for    hgwy    bridge.$550,000. 


Ind.,  English — Plans  prepared  for 
highway    in    Whiskey    Rum    Twp. 

Ind.,  Corydon — llans  prepared  for 
Pitmaud  Kd  in  Harrison  Co.  Ind.  also 
Rumley     &     Roudenbush    Rd. 

Ind.,  Kockvlllc — Plans  prepared  for 
highway    to   sost    $12,0Uu    in    Penn    Twp. 

Ind.,  Nenpart — Plans  prepared  for 
constr    hgwy    in    VermuUen    Twp. 

Ind.,  l.,ebunon — Bd.  Covers  contem- 
plate   constr    hgwy    $10,800. 

Ind.,  I'etersberg — i'lans  prepared  for 
constr    hgwy    in    Logan    Twp. 

Ind.,  Erausville — Plans  prepared  for 
constr    Hgwy.      $21,935. 

Ind.,  Andola — Plans  prepared  for 
constr  rd.      Will  call   bids  about  Feb.   1. 

Ivy.,  Kranki'ort — Contemplate  constr 
Rd    in    Montgomery    Co. 

Ivans.,  Fort  Scott — Plans  prepared 
for  constr  2.26  mi  bit  macaaam  and 
3.16    mi    bit    macadam    16    ft    wide. 

Md.,  Italtimore — City  Counsil  con- 
templates proving  various  alleys  $30 
000     and     repairing     streets     $1,285. 

Mass.,  Franklin — City  contemplates 
paving    $12,000. 

Mich.  Uenton  Harbor — Plans  submit- 
ted for  proposed  boulevard  system  and 
bridge   connecting   with   St.   Joseph. 

Mo.  Kansas  City — Plans  prepared  for 
grading  Elmwood  Ave.  and  establish- 
ing  grade. 

Mout.,  ,Itroadu8 — Bids  being*  called 
for  Powder  River  Co.  Rd  bonds  until 
r  eb.   8. 

N.  J.,  Mllnood  Crest — Plans  being 
prepared  to  constr  sidewalk  and  curbs 
in     Atlantic     Ave. 

N.  J.,  Itridgeton — Plans  being  pre- 
pared foi:  road  paving  in  Cumberland 
Lo.      $350,000. 

N.  J.,  Millville — City  contemplates 
street  paving  and  sewer  constr  $15 
oog.      N.    R.    Wade,    Engr.  ' 

O.  Columbus — Co.  Contemplates  road 
imp.  in  Darke  Co.  W.  S.  Townsend 
i!-ngr.,     Greenville. 

O.,  Athens — Will  call  bids  in  P^bru- 
ary  or  grading,  paving  an  dcurbing, 
$5,000.     C.    C.    Bibbee,    Engr. 

O.,  Dayton — Co.  Covers  contemplate 
street  improvement.  P.  S.  Bookwalter, 
Engr. 

O.,  Palncsvllle — City  Council  contem- 
plates street  improvement  for  next 
Spring. 

O.,  Greenville — City  Council  contem- 
plates    street     improvement. 

(K,  U'bnna — fPlans;.  being  prepared 
to    constr    hard    surf.'    rd. 


O.,  Springfield — Resolution  passed  to 
proceed  with  paving  program.  $261, 
'ii)8   for   this   Spring. 

O.,  Elyria — Co.  Covers  Loraine  Co. 
consider  constr  of  boulevard  to  parallel 
Lake  Shore  tracks.  32  ft.  wide  bridge 
will    span    Shettield    ditch. 

O.,  Canton — Petition  submitted  to  re- 
pair   Cleveland    Ave. 

O.,  Wapakoneta — State  Hgwv  dept. 
appropriated  $110,000  State  Aid  and 
approved  co  program  for  six  miles 
of    rd. 

O.,  Cleveland — Co.  Engr.  will  inspect 
roads     for     paving. 

O.,  Tiil'ue — Delegation  of  X'o.  far- 
mers petition  Co.  Covers  to  permit 
paving  contracts  not  to  exceed  $20,000 
which  will  eliminate  brick  road  constr. 

O.,  Celina — State  support  asured  for 
Celina — Watash  Rd  $93,000,  Wane 
hgwy  $30,000  and  reservoirs  Rd  $10, 
000. 

O.,  Columbia — State  Hgwy  Dept  will 
pave  Lnity — I'etersberg  Rd  $70,000 
brick,    18    in.    1.34    mi. 

Pa.,  Wllkinsberg — Boro  Council  con- 
templates grading,  paving  and  grading 
and    curbing. 

Pa.,  Vniontonn — Co  Covers  contem- 
plates    load     inmprovement. 

Pa.,  Scranton — Plans  being  prepared 
for  street  paving,  $24,63 1.  \\'.  c.  S. 
Schunke,    Engr. 

W.  Va.,  Fuirmount — City  contempla- 
tes   street    paving    various    streets. 

\A'.  A  a.,  .Moundsville — Bias  oeing 
called    for    road    improvement. 

A\'.  A'a.,  Itriilgeport — Town  Co.  con- 
template   street     paving.     $37, "00. 

Wis.,  Hartford — City  Council  select- 
ed Jerry  Donahue,  Engr.  lios  \\  .  8th 
St.    Shedoygan    for    paving. 

Wis.,  l>l.iyville — Plans  being  prepar- 
ed   for    paving    in    German    St. 


SEWERAGE    AND    SANITATION 


la.,  Estervillv — Co  -  contemplates 
drains    No.     152,     154,    150    and    151. 

!.(.,  Kmmentsberg — Polo  Alto  Co. 
contemplatts     constr     drains. 

la.,  spencer — I'lans  prepared  for 
drain    No.    46   and    86. 

III.,  uowHcrs  Gro^e — Plans  being 
prepared    for    constr    sewer    in    Spring. 

111.,  Chicago  Heights — Plans  being 
prepared    for    sanitary    sewers,    $68,000. 

III.,  Naper^iiie — ud  of  local  in.p  con- 
template   sewers    and    drain    constr. 

III.,  liearilstone — Plans  prepared  for 
drainage     and     power    plants,     $ii  5,000. 

Minn.,  Dear  River — Plans  being  pre- 
pared   lor    sewer    systems. 

O.,  Athens — (  ity  contemplates  storm 
sewer,    $30,000. 

Wis.,  .>lil»uukee — Preliminary  plans 
for     intercepting    sewers     being     made. 

Wis.  Kenosha — Bids  being  called  for 
^ewer     coi.i^'^i.. 

AVis^,  M.irsnlleld — Plans  being  for 
sewers  in  various  streets.  Will  call 
(oids     ten)  I 

Wis.,  Api>i<>ion — Bids  being  called 
eaii.\'    in    januar.\-    for    const    sewers. 

Wis.,  Ilrillion — Plans  being  prepared 
for    sanitary    sewer    and    water    works. 


WATER    SUFFIiY 


III.,  Hinsdale — Plans  prepared  for 
water  mains,  $7t^00t)«  Will  mature 
Jan.  Endwine  Engr.,  2047  Ogden  Ave. 
Chicago. 

111.,  Uiver  Forest — Plans  prepared 
for  water  mains.   R.  F.  Williams.  Engr. 

111.,  Naperville — Contemplate  private 
water  system  at  Country  Club.   $30,000, 

.Minn.,  Cloquet — Plans  being  com- 
pleted   for    2    reservoir   covers.   $$10,000. 

O.,  Milan — Plans  being  prepared  for 
water   supply   reservoir   to   cost    $25,000. 

O.  Newark — City  contemplates  water 
fllterature    plant,      $225,000. 

Pa.,  Ebensburg — Na  plans  started 
for    reservoir.      Will    mature    in    Spring. 

Va.,  Yorktown — Plans  prepared  for 
reservoir    for    U.    S.    Govt. 
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BUYERS'    CLASSIFIED    DIRECTORY 

of  Names  of  Firms  from  Whom  to  Buy  Material,  Appliances  and  Machinery  Needed  by  Public 

Works  Departments  and  Contractors 


CONTRACTORS' 

EQUIPMENT 

(See  Paving  Machinery  also) 
Aerial   Tramways 

Leschen  &  Sons  Rope  Co, 
Asphalt  Block  Press 

Nat'l   Moulding  Press  Corp. 
Air  Compressors 

Sullivan    Mchy.    Co. 
Asli  Handling  Mach. 

Blaw-Knox    Co. 
Asphalt    Block    Press 

Nat'l  Moulding  Press  Corp, 
Backfillers 
Pawling^Harnischfeger    Co. 
Barges 
American    Bridge    Co. 
Belting 
Goodyear   Tire   &    Rub 
ber    Co. 
Blasting    Powder 

Du  Pont  de  Nemours  Co. 
Braces,  Trench 
The   Duff   Mfg.    Co. 
BridfiTcs 

American    Bridge    Co. 
Blaw-Knox    Co. 
Russell    Grader   Mfg.    Co. 
Bridge    &    "W^harf    Tim- 
tiers    (Creosoted) 
Wyckoff    Pipe&Creo.Co..Inc. 
Backets.   Automatic  & 
Damping 
Blaw-Knox  Co. 
Backets.    Clam    Shell, 
Dragline,   Orange   Peel 
Blaw-Knox   Co. 
Osgood   Co. 

Russell    Grader    Mfg.    Co. 
Cablewnys 

Flory  Mfg.    Co. 
Cars,  Damping  and  In- 
dustrial 
Good   Rds.    Mchy.   Co..  Inc. 
Koppel     Indu<itrial    Car    & 
Equipment    Co. 
Carts,  Concrete 

Acme    Road   Mchy.   Co. 
Castings 
American    Bridge    Co. 
South  B'^nd  Foundry  Co. 
U.    S.    Casr    Iron    Pipe    & 
Foundry  Co. 
Caterpillar   Tractors 

Holt  Mff.    Co.,   Inc. 
Chates.    Coal 
U.    S.    Ca«r    Iron    Pipe    & 
Foundry    Co. 
Condaltn    f Creosoted) 

Wyckoff    Pipe&Creo.Co.,Inc. 
Cranes.    Locomotive 
Orton    5,-    Steinbrenner 
Osgood    Co. 
Cranes  and   Hoists 

S.    Florv    Mfg.    Co. 
Cross- Arms     (Creosoted) 
WycknfF    Pipe?-Creo.Co..Inc. ; 
Cross-Tien     (Creosoted)    j 
Wyckoff    Pipe&Creo.Co.,Inc.  I 
Crashers 
Acme    Road    Mchy.    Co.  I 

Good   Rd?.    Mchy.    Co.,  Inc. 
Gruendler    Patent    Crusher 
&    Pulverizer    Co. 
Derricks 

Am<*rican    Bridge    Co. 
Dinkeys 
Kopppl    Industrial    Car    & 
Equipment    Co. 
Ditchers  and  Graders 
Osgood    To. 

Russell    Grader   Mfg.    Co. 
Dredges 

Ose-^od  Co. 
Drills 

Sullivan    Mchy.    Co. 
Dump  Bodies,  Steel 
Heil    Co..    The 
Jennings   Automatic   Dump 

Bodv.    Inc. 
Mandt  ■R'^dv  Co. 
Damp    "Wagons 
Acme    Road    Mach.    Co. 
Austin-Western  Road  Mchy. 
Co. 
Go'^d  Rds.   Mchy  Co.,  Inc. 
H**!-!   Co..   The 
Rus«:Hl    G-=ider   Mftr.    Co. 
StTiT"^a-'1    Steel   Wks. 
Ensrlnes 
Florv   Mfg.    Co. 
TifFin    Waeon    Co. 
Exonvntors 
Blaw-Knox    Co. 


Osgood    Co. 

Pawling&Harnischfeger    Co. 
Thew  Shovel  Co. 
Explosives 
E.   I.    du   Pont  de  Nemours 
&   Co. 
Heaters,  Asphalt   &   Tar 
Connery   &   Co.,   Inc. 
Honhorst,   Jos.,    Co. 
HOISTS 
S.    Flory    Mfg.    Co. 
Hose 
Goodyear  Tire   &   Rub- 
ber Co. 
Jacks.    Lifting 

The    Duff   Mfg.    Co. 
Kettles,  Asphalt  «ft  Tar 
Connery   £;   Co.,   Inc. 
Honhorst,    Jos..    Co. 
Lamber    (Creosoted) 
Wyckoff    Pipe&Creo.Co.,Inc. 
Mixers 
Acme  Road  Mchy.  Co. 
Blaw-Knox   Co. 
Jaeger    Mch.    Co. 
Servicised    Products    Co. 
Motor   Tracks 
Tiffin    Wagon    Co. 
Packing 
Goodyear   Tire   &   Rub- 
ber   Co. 
Paint 
Dixon    Crucible   Co.,   Jos. 
Servicised    Products    Co. 
Piles    (Creosoted) 
Wyckoff    Pipe&Creo.Co.,Inc. 
Plows 
Russell  Grader  Mfg.  Co. 
Wiard   Plow   Co. 
Poles    (Creosoted) 
Wyckoff    Pipe&Creo.Co.,Inc. 
Pamps 

Acme    Road   Mchy.   Co. 
Chippewa  Pump  Co. 
Emerson  Pump  &  Valve  Co. 
Sno^T   Removal   Oatflts 
Holt    Mfg.    Co..    Inc. 
Russell    Grader    Mfg.    Co. 
Steam  Shovels 
Osgood    Co. 
Stractaral    Steel 

American   Bridge  Co. 
Switches 
Koppel    Industrial    Car    & 
Equipment    Co. 
Tires 
Goodj-ear   Tire   &   Rub- 
ber   Co. 
Track 
Koppel    Industrial    Car    & 
Equipment   Co. 
Trailers 
Servicised    Products    Co. 
Smith    &   Sons   Mfg.   Co. 
Tnm  Buckles 

American   Bridge  Co. 
Tracks,   Commercial 

Ward  La  France  Truck  Co. 
Tarn  Tables 

American    Bridge    Co. 

IVIre  Rope 

Leschen  &  S<5ns  Rope  Co. 

DANGER      SIGNALS 

Ingram-Richardson  Mfg.  Co 

FIRE    DEPARTMENT 

EQUIPMENT 

Combination  Chemical  & 

Hose   Wagons 
American- La    France    Fire 
Engine   Co. 
Fire   Alarm   System 
I-nper  Fire  Alarm   Co. 
Fire  and   Chemical   Hose 
Goodyear    Tire    &    Rub 
ber    Co. 
Pamping    Engines. 

Gasoline 
American -La    France    Fire 
Eng.   Co. 
Pumps 
rhiopewa  Pump  Co. 
Tires 
Goodyear   Tire   &    Rub 
ber    Co. 
Triple  Combination 
Motor 
American- La    France    Fire 

Engine  Co. 
PAVING     AND     ROAD 
MACHINERY 
Asphalt   Block  Press 
Nat'l  Moulding  Press  Corp 


Asphalt    Plants 

Cummer   &   Son   Co. 
Hetherington   &   Berner 
Warren   Bros.   Co. 

Car  Unloaders 
Acme    Road    Mchy.    Co. 
Good     Rds.  Mchy.  Co.,  Inc. 

Concrete   Mixers 
Acme   Road   Mchy.    Co. 
Erie  Mch.   Shops 
Good   Rds.    Mchy.   Co.,   Inc. 
Jaeger  Mch.  Co.,  The 
Servicised    Products    Co. 

Gravel   Screening  Plantfi 
and    Loaders 

Galion   Iron   Wks.&Mfg.  Co. 
Russell    Grader    Mfg.    Co. 

Heaters 
Honhorst,   Jos.,    Co. 

Oil    Distributors    & 
Sprayers 
Acme    Road    Mach.    Co. 
Austin-Western    Road    Ma- 
chinery Co. 
Connery  fi:  Co.,  Inc. 
Goods  Rds.  Mchy.  Co.,  Inc. 
The   Kinney  Mfg.    Co. 

Oil     Hose 
Goodyear   Tire   &    Rub 
ber    Co. 

Pumps — Oil  and  Asphalt 
The    Kinney    Mfg.    Co. 

Road    Graders 

Acme    Road   Mchy.    Co. 

Austin   Western    Rd.   Mchy. 
Co. 

Goods  Rds.  Mchy.  Co.,  Inc. 

Russell    Grader    Mfg.    Co. 

Stockland   Road  Mach.  C)o. 
Road   Drags 

Acme  Road  Mchy.  Co. 

Austin-Western    Road    Ma- 
chinery Co. 

Good   Rds.    Mchy.   Co..   Inc. 

Russell  Grader  Mfg.  Co. 

Stockland   Road  Mach.  Co. 
Road    Levellers 

Holt   Mfg.   Co..    Inc. 
Road    Maintainers 

Austin-&Western    Road   Ma- 
chinery   Co. 

Russell    Grader    Mfg.    Co. 

The  Baker  Mfg.  Co. 
Road   Rollers 

Acme    Road    Mchy.    Co. 

Austin- Western    Road    Ma- 
chinery Co. 

Buffalo-Springfield    Rol.    Co. 

Erie   Mch.   Shops 

Good   Rds.    Mchy.    Co.,  Inc. 

Huber   Mfg.    Co. 
Rock  Crushers 

Acme    Road    Mchy.    Co. 

Austin-Western    Road    Ma- 
chinery Co. 

Good  Rds.    Mchy.   Co.,  Inc. 
Rock    Drills 

Sullivan  Mchy.  Co. 
Motor  Tandam  Rollers 

Austin-Western    Road    Ma- 
chinery Co. 

Erie  Mach.   Shops 
Scarifiers 

Acme    Road    Mchy.    Co. 

Austin- Western    Road    Ma- 
chinery Co. 

Buffalo-Springfield    Rol.    Co. 

Good   Rds.   Mchy.    Co.,  Inc. 

Holt  Mfe.    Co..   Inc. 

Huber   Mfg.    Co. 

Russell    Grader    Mfg.    Co. 

Stockland  Road  Mach.  Co. 
Scrapers 

Acme    Road   Mchy.    Co. 

Austin- Western    Road    Ma- 
chinery   Co. 

Good  Rds.   Mchy.   Co..  Inc. 

Root    Spring   Scraper   Co. 

Russel    Grader    Mfg.    Co. 

Smith  &  Sons  Mfg.  Co. 
Screens 

Acme    Road   Mach.    Co. 

Good   Rds.    Mchy.   Co.,  Inc. 

Russell    Grader   Mfg.    Co. 
Spreaders 

Acme    Road    Mach.    Co. 
Tar  Kettles,  Asphalt 
Heaters,   etc. 

Acme    Road    Mchy.    Co. 

Connery  &  Co.,  Inc. 

Honhorst,    Jos.    Co. 
The   Kinney  Mfg.    Co. 

Standard   Steel  Works 
Warren   Bros.   Co, 


Steel    Forms 

Heltzel   Steel   Form   &   Iron 
Works. 

Standard  Steel  Works 
Tractors 

Holt  Mfg.  Co.,  Inc. 

Huber    Mfg.    Co. 

PAVING    MATERIALS 
Asphalt 

Servicised    Products    Co. 
Standard   Oil   Co. 

Texas   Co. 
Binders 

Barrett  Co.,  The 

Standard    Oil    Co. 

Texas    Co. 
Bituminous    Pavements 

Barrett    Co.,    The 

Texas   Co. 

Warren    Bros.    Co. 
Willite  Road  Const.  Co.  Inc 
Creosoted    Wood    Block 

Wyckoff    Pipe&Creo.Co.,Inc. 
I  Expansion    Joints 

Barrett    Co..    The 

Servicised    Products    Co. 

Truscon  Steel  Co. 

Oil 

Barrett  Co.,  The 
Headley   (jood    Roads   Co. 
Republic    Creosoting   Co. 
Standard  Oil  Co. 
Texas    Co. 
Paving  Brick 
Delawar-'    Cl.iv    Prod.    Co. 

SEWERAGE 
Culverts 

Delaware   Clay   Prod.   Co. 
National  Concrete  Materials 
Co. 

Newport    Culvert    Co.,    The 
Russell    Grader   Mfg.    Co. 
The     Robinson     Clay     Prod 
Drain    Tile 

Robinson    Clay    Prod.    Co. 

Pipe    (Cast    Iron) 

Nat'l    Cast   Iron   Pine   Co. 

U.    S.    Cast    Iron    Pipe    & 

Fdry    Co. 

Warren    Fdry.    £•    Mach.    Co 

Pipe    Cleaning    Machines 

W.    H.    Stewart. 
Pipe    <  Relnfr.    Concrete) 
Independent    Concrete    Pipe 

Co. 
Soirment    Rlock    Server 
Robinson    Clay    Prod.    Co. 
Sewage    Disposal    Plants 
C.    P.    Landreth 
Sanitation    Corporation 
Sewage   Disinfection 

El^cfro   Bleaching  Gas  Co. 
Rods 
The   F.    Bissell   Co. 
W.   H.  Stewart 
Vitrified    Fire    Clay 
Sewer    Tiles 
Tvist  Ohio  Sewer  Pipe  Co. 
DMaware    Clay    Prod.    Co 
Robinson    Clay    Prod.    Co. 
Vltrlflcrt    Sewe--    Pipe 
n,^i^n-are    Clay    P-od.    Cn. 
Robinson    Clav    Prod.    Co. 
STREET       CLEANING 
AND   REFUSE 
DISPOSAL 
C:irts 
Acme    Road    Mchy.    Co. 
Tiffin    Waeon    Co. 
Gnrbage  Bodies,  Steel 

Heil    Co..    The 
Mnnho*es — Cnteh    Basins 
Wm.    E.    Dee   Co. 
South   Ppnd   Foundry  Co. 
Incinerators 

Stsrv-BntPS     Co. 

SprlfikliTijr   Wagons    & 
Flnshers 

A  net-in- Wpctern    Road    Ma- 

rhinerv    Co. 
Good    Rds.   Mchv.   Co..   Inc. 
T"*!"    Kinney   Mfg.    Co. 
Tiffin    W^eon    C,n. 
S*roet    Flushing    Hose 
Goodyear   Tire   &    Rub 
ber  Co. 
Street    s^veepers 
An«tin-We'!tern    Road    Ma- 

chinerv   Co. 
Ohio    Miinirinal    Fnuin.    Co. 

STREET   SIGNS 
InF'-am-Rirhard«:on    Co. 
W^ATER    W^ORKS 


Air  Compressors 

See  Alphabetical  Index  on  last  white  page 


Sullivan     Machy.     Co. 
Sullivan  Machy.  Co. 
Air    Lift    Pumps 
Brass  Water  ConnectloB 
Mueller,   H.,   Mfg.   Co. 
Belting; 
Goodyear  Tire  &   Rub- 
ber Co. 
Cliloride  of  Lime 
Penn   Salt   Mfg.   Co. 
Servicised   Product   Co. 
Chlorine   Liquid 
Electro  Bleaching  Gas.  Co. 
Deep  Well  Pumps 
Chippewa  Pump  Co. 
Cook,   A.    D. 
Layne  &  Bowler  Co. 
Disinfecting    Chemicals 
Electro   Bleaching  Gas  Co. 
Penn    Salt    Mfg.    Co. 
Filters 
N.    Y.   Continental  Jewell 
Filtration  Co. 
Filtration   Plants 

Norwood    Engineering   Co. 
Filter  Alum 
Du  Pont  de  Nemours  Co. 
Fire   Hydrants 

Clark   Co.,   H.   W. 
Flap  Valves 

Coldwell-Wilcox   Co. 
Meters 
Badger  Meter  Mfg.  Co. 
Clark   Co.,    H.    W. 
Hersey   Mfg.    Co. 
Pittsburgh    Meter    Co. 
Thompson   Meter  Co. 
Union  Water  Meter  Co. 
Meter    Boxes 
H.  W.  Clark  Co. 
Ford    Meter    Box    Co. 
Pittsburgh    Meter    Co. 
Meter  TestinK  Machines 
H.    W.   Clark  Co. 
Mueller,  H.,  Mfg.  Co. 
Pittsburgh    Meter    Co. 
Mill   Hose 
Ooodvear   Tire   &    Rub- 
ber Co. 
Packing 
Goodyear   Tire    &    Rub- 
ber   Co. 
Pipe,  Cast   Iron 
National  Cast  Iron  Pipe  Co. 
U.    S.    Cast    Iron    Pipe    & 

Frdy    .    Co. 
Warren  Fdry.  &  Mach.  Co. 
Pipe,  Wood 
A.   Wyckoff  &   Son  Co. 
Wyckoff   Pipe&Creo.Co.,Inc. 
Pumps 
Chippewa  Pump  Co. 
H.    W.    Clark    Co. 
Cook,    A.    D. 
Layne  &  Bowler. 
Sullivan    Mchy.    Co. 
Pumping    E]ngine« 
Muncie  Oil  Engine  Co. 
Sterling  Engine  Co. 
Screens   for  Wells 
Cook,  A.  D. 
Layne    S:    Bowler    Co. 
Service   Boxes 
Mueller.    H.,    Mfg.    Co. 
Shear   V!>lves 

Coldwell-Wilcox    Co. 
Sleeves   and   Valves 
Mueller,    H..    Mfg.    Co. 
Smith.    A.    P.,    Mfg.    Co. 
Sluice    Gates 
Coldwell-Wilcox  Co. 
Sprinkling  &  FinshlnK 
Hydrants 
Mueller.  H..  Mfg.  Co. 
Steel    Stacks 
Heil    Co.,    The 
Honhorst,  Jos.,  Co. 
Strainers 
Cook,  A.   D. 
Tanks 
Heil    Co.,   The 
Honhorst.   Jos.,    Co. 
Tanks,    Towers,    Stand- 
pipes 
Connery  &  Co..  Inc. 
Tapping   Machines 
Mueller,  H..  Mfe.  Co. 
Smith,    A.    P.    Mfg   Co. 
Valves 
riark  Co..  H.  W. 
Mueller.    H.,    Mfg.    Co. 
Water  Main  Cleaning 
National    Water    Main 
Cleaning    Co. 
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"Practical  Street 
Construction" 

By 
A.  PRESCOTT  FOLWELL 

There  are  many  ways  to  get  ideas  but  the  best  and  most 
reliable  are  the  proven  ones  that  save  your  time  and  ex- 
pense. These  usually  find  their  way  in  print  and  become 
models  and  guides  for  problems  of  a  similar  nature. 

Many  books  have  been  written  upon  paving  streets; 
others  upon  artistic  treatment,  but  this  is  the  only  one 
treating  of  alignment,  grade  and  cross  section,  the  loca- 
tion of  sewers  and  other  underground  construction,  the 
above-ground  appurtenances,  such  as  manholes,  fire  hy- 
drants, fire  alarm  boxes,  street  signs  and  a  score  of 
other  features  that  go  to  make  up  a  complex,  modern 
city  street. 

"Practical  Street  Construction"  considers  each  in  respect 
to  its  interrelation  with  all  others.  Each  chapter  is  of 
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